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Dry land, farming, crop rotation and cultural methods, at 

Edgeley, N. Dak., bulletin by John 8. Cole_-__---_-----__- 
Dry land, grain sorghum growing in Texas Panhandle_______ 
Dry-Land Agriculture Office, organization and work, note____ 
Dutch East Indies, agricultural statistics, 1911-1919_________ 
Dyeing, cotton, tinged and stained samples, tests____________ 


East St. Louis, market statistics for live stock, 1910-1920____ 


Eelworm, nature and injury to sugar beets____-____________ 
Eggs— 
harm pprices:) by months). OOO O21 - a ee 
prices— 
farm and wholesale, comparisons in different States_ 


wholesale, during Civil War and World War 

J OXEVOICOXG RSVR ah IS ASE 2 Sa Bl ee Nee 

EKgypt, agricultural statistics, 1910-1920_--___-_____________ 

HKlm, slippery, sugar and alcohol yield___-______-____________ 
Emulsions, pine-oil— 

and other pine products, disinfectant action____________ 

and pine-distillate product, production methods, ete, 

bulletin by L. P. Shippen and E. L. Griffin-___________ 


TOVESY OFA EFS AION OV FEN ONG LACK a eS) Oy GN aN ES ae I Oe 


Equipment, farm, cost item in accounts and records_________ 
Ethyl aleohol. See Alcohol, ethyl. 
Ewes, flushing— 
exper Wi) COX) oT ree ay 0) Waly a UepeC 2) we tess ewes a Pe IRMA 20) OO AC ES NS 
for increasing lamb yield, bulletin by F. H. Marshall 
andy OG Dot tees ete il lino! 5a OMA EDA ES ae 
relation of weight gain to number of twins_____________ 
Ewine, H. E., bulletin on “ Studies on the biology and con- 
POLE Of CHISELS eee ee ERIE EE a 6, laa A ite ae 
Fallow, comparison with other ground for small grains______ 
Farm— 
community— 
influence on National life, bulletin by Emily F. Hoag_ 
selection for study, location, description, and history_ 
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equipment, cost items in accounts and records__________ 994 19-20, 41 
homes, Belleville, N. Y., safeguarding from over-migra- 

GUO AE oo ceva dle Washed TS ee ote ala oa el oe eee 984 52-55 
institutes, men’s and women’s, early organization in Belle- 
Villejcommunity: JN@ws Work. Sais ce ieee ena 984 D 
- ‘ae ane Pais Bee 3, 5, 31- 
labor, records in farm: accounting 2 4 222 eee nae oo4{ 32, 41 
life— 
influence) one citizenship. = _ ws a ee 984 6 
study; of “National relations. 32sec. 2) es ee ieee 984 15 
management, surveys, and questionnaires______________ 994 39-46 
products— 
cost of production, accounting methods, bulletin by 
BY Wis ROCKO sg ran Raa oe RR ee ta atl a 994 1-47 
over production and under production periods______ 999 7-10 
prices in United States, bulletin by G. F. Warren___ 999 1-72 
purchasing power at farm prices 1909-1921________ 999 57-72 
records, details, and comparison with “ complete cost ac- 
COUNTING Sets ees Oe 994 31-35, 38 

Farmers— 

Belleville, N. Y., National influence, bulletin by Emily 

STAM SAO EN eh Se en eI te 984 1-55 
life-long, in Belleville community, New York, generations, 

intermarriages, etc., 1824-1920__________ eo eer ee OO 47-52 
owners of tractors, reports on cost and utilization of 

DOW OT Rie Siok Set ana ees he) SR Oe en sae 997 1-61 

Farming— 

business, organization and cost of production studies, 

bulletin’ by Es Ws, Pecktan 22.2 2 en oe es os ee ee 994 1-47 
COStHSEUCTES; ISG ie ies Sk Ae ee eee 994 2 
improved methods, rural organizations, ete, in Belle- 

ville community, New York________ ao Wea ae 984 44-47 
self-sustaining system, importance_____________________ 999 23-24 

Farms— 
accounting, principles, records, and cost items__________ 994 15-388 
crop production, relation ito: weather. —=_=— 2-4. e999 6-7 
labor distributions =. iw Sess 7 nA ost 1000 54-56 
migration from, flow into National life, bulletin by Emily 

1 ENS tO} sc Ye SA op PABPUCN | PU py Te eI 984 1-55 
organization and production, cost accounting methods, 

Due tim bya Bee Wie eel srk 2 MME di ea eS 994 147 
power for cost and utilization of tractors, bulletin by 

A. Ri -Tolley,and Tl: Ay Reynoldsont 225.9 en 997 1-61 
size and work stock, changes caused by purchase of trac- 

OTS Sean can Oe ai A i an eg ee te 997 56-60 

Feed— 
flushing, for ewes, kinds, and comparisons____________ 996 5, 6 
live stock, Sudan grass hay and pasture________________ 981 43849 
market statistics and prices for 1910-1921____________ 982 209-211 
production from sawdust, nature, demand, etc________ 983 11 

Feeding, ewes, for lamb yield, methods___-__________________ 996 1-14 

Feeds— 

: : ‘ Riciies 40, 41, 
horse, cost in Ohio, Indiana, and Illinois areas_________ 997 { 49-44 
live stock, cost item in farm accounts______-___________- 994 { pcos 

Fermentation— 
record iniethylyalcoho!) production{20 2) 2 ane eae Pa 983 85-94 
wood alcohol production, processes___---------------_-_ 983 20-27 

Fertilizer, field crops, requirements in various States, notes__ 1000 5-50 

Fertilizers— 
borax, effect on growth and yield of potatoes, bulletin by 

Be VRE ONB 8 0 yyy Se Ah eee ta AMO a a ed las er 8h) 1-8 
kinds, description, and yalue_________ eats RAIN TUNER Me 995 26-30 


INDEX. 


Feterita— 
composition of grain from 3 experiment farms__________ 


growing in Texas Panhandle, seeding and spacing_______ 


Fever, river, transmission by chiggers, in Japan____________ 
Finland, agricultural statistics 1911—1920_-_______________ 
WINNEY, Rev.;\CHARLES, life sketch L~--~_--________+—_ 
Fir, Douglas, sugar and alcohol yield________________-______ 


Flax— 
foreion! countries, statistics. 9222 a en ee ee 
yields in North Dakota, 1906—-1919____________________ 
Flaxseed— 


farm prices, by months, 1909-1921_____________________ 
foreign countries, statisties..--_._ §oe ss kes oe Lh 
market statistics, prices and production, 1910-1921_____ 
Hloat construction) for beet: land 222i 222 2 ee 
Fironr, Lewis B., and Cart J. WEST, bulletin on “ Market 
SLALISHICS yee ol at ESN NS Te 
Florida, potatoes, production, labor, and material require- 


“‘ Flushing” sheep, meaning of term___________4___________ 
Fly, walnut husk-maggot, habits and control________________ 
Foreign— 
countries, agricultural statistics, bulletin by Frank 
PANGTIN LTE yy es er AN UNIT el ES A ea 
weights and measures, equivalents in United States_____ 
Formosa, agricultural statistics, 1911-1917_________________ 
Fort Worth, market statistics for live stock, 1910-1920______ 
France, agricultural statistics 1910-1920_________._________ 
Fruit, growing in sugar-beet: area__________-______________ 
Fruits, market statistics, 1919 and 1920____________________ 
Fuel, tractor, requirements and cost__-~-------__--______-_- 


Georgia, cotton production, labor and material requirements_ 
Germany, agricultural statistics, 1911-1920_________________ 
Getty, R. E., and H. N. VINatt, bulletin on “Sudan grass 
and related plants ”_______, la a hy Ne i nae oR ae Deu 
Ginneries— 
cotton, accounting system, bulletin by A. V. Swarthout 
EPA ch Je osleNeeren ee) (ame IRIN a a a Re Ue 
ledgervaccounts, directions__£.2o_ eo ee es 
LECOLASTAOrMS and: Wsew we eT 
Ginning ticket and. register, forme 2220 ee 
Goats; toreign;countries, statistics#i. 2) et ee 
Grades, hay— 
certificates, description, and use_______________________ 
formation, establishment, and variation________________ 
AVE RAIN EY BGG TY gM ra SADE 
Uniformity, umpoctances22 22 i. a ee 
Grading, hay— 


NUR VVF ERTS TNO UTS is A te Dc ala lo 
Grain— 
cutting, work done by tractors and by horses on Corn Belt 


market statistics, prices, exports, imports, ete., 1910-1921 _ 
production— 
andyacrea ge SG66 1920 mii ae Dee i 
in United States, 1866-1920_____________ = 
sorghums— 
cultural experiments in the Texas Panhandle, bulle- 
tin’ by Benton Mi Rethgebs) see ee 
See also Sorghums, grain. 
Grains, small, rotations and cultural methods in North 
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Grapes— Bulletin No. Page. 
HOTELS COUNTIES, StUALISUICS = 4 ss Selo ATee ne aa Eee ieee 987 5-66 
market‘statistics for 19L9;and 19202 sae ee eek 982 232 

Grass— 
mowing;valué in control of chiggers_—— 2s 7 Mens 986 16-17 
Sudan, and related plants, bulletin by H. N. Vinall and 

SERS HC es Gee tiki y= ea ea a es Se SE eel es eae 981 1-68 
See also Sudan grass. ~ 
Tabucki. See Tabucki grass 
Tunis. See Tunis grass. 

Grasses, sorghum, description, value, ete2_2_- oe ee 981 3-65 

Greece; agricultural statistics, 1917-1920___________________ 987 32-33 

Green manure, effect on dry land cropS_______=-_~_-._-__ 991 Det 

GRIFFIN, E. L., and L. P. SHIPPEN, bulletin on ‘ Pine-oil and 

Pine-distilate Em UISTONS 25 sm se ee Ue ee ae Usa 989 1-16 

Grubs, white, injury tovSuganr Deets io. = See as Fe ae 995 49 

Gumred; sugzarcand alconoleyteldi 22 = sae hee eee 983 78 

Hardwoods, alcohol yields of different species______________ 983 58-59 

Harrowing 
ee tkery es ass eS ee a Se ie Sd ale votes 995 37-38 
work done by tractors and by horses on Corn Belt farms__ 997 | oe pe 

Harvester, sugar-beet, description and use methods__________ 995 39 

Harvesting, Sudan ‘eras Ways eS - ei een ee end eee AS 981 34-87, 65 

Hauling— 

Days DAlesy UICC as ater ee A RAE EN eel A Sis a Sa 977 Pal 
Sugar 7beets; considerations? ===> —_ Bae see eee eee 995 50-51 
work done by tractors and by horses on Corn Belt farms. 997 ee rt ae 
Hawaii, agricultural statistics 1909, 1919, 1920_-. 987 64 
Hay— 
maccordion: ?)" bales: “ODJECtLONS 2 eae 977 te 
baled “weiching “directions ===" 4" Meats Ae Sie eee 978 =F 
baling, faulty methods, effect on quality__.______.__ OTT gyi lis 
consuming territory, location and preferences___________ 979 50 
curing by improper methods, effects on quality__________ 977 3-5. 
cutting, effect of maturity ‘on’qualitya2ee ot Ue ie ve eee 977 QE 
dealers in terminal markets == + Seiten So oe 979 24-45 
farm! prices; by months; 1909=19 21 - ewe es es ed 999 38, 41, 44 
fOLETSN.COUNLLICS) 4StatiStiCs === = sae e = a 2 EU SE 987 2-66 
grades— 
formation, establishment, and variation____________ 980 2-4 
PMO AK Ei TT ule eae nin es = we eS OO Zar epil. 
See also Grades. 

growing, labor, and materials, requirements in various 

JS Gea Se a Rea aS eae a 1d sapien See SOOO 40-45 
handling at shipping points, weighing, inspection, storing, 

207 GL] Oe Gir oe a Se US ae eee 2 977 21-27 
inspection— 

and grading, bulletin by H. B. McClure and G. A. 

Collier aia evn eee Pe te NT Ee AN Ae oy on edd ca 980 1-16 
methods, cardoor, sample, plug, warehouse, and bale. 980 7-18. 
service and location of-inspectors22 = Ue Le Sas 980 4-5 

inspectors, appointment and supervision________________ 980 5-6 
loading on cars, methods and practices______-__--_-____ 979 4-11, 22-24 
making, work done by tractors and by horses on Cora 997 { Ta eoraaike 

NS LG i are TM Sj ets BT RELY eT SEIS 0) DR tie SNe etl A 29, 34, 36 
market— 

requirements, East, West, and South________-_-___ 979 46-49 
statistics, prices, and production, 1910-1921. 982 205-209 
weighing, bulletin by G. A. Collier and H. B. McClure’ 978 1-30 
marketing— 
at country points, bulletin by H. B. McClure and 
(Gaye 0) bey eRe IMUAR NAL i UO Le ER LU 977 1-28 


INDEX. 11 
Hay—Continued. 
marketing—Continued. Bulletin No. Page. 
TAO OV CM EM te SU SSCS bi OMS sbeee lial searees Eien em ee cele nlra nea 979 52 
Tae FlOVO KOI ays ea Bast SSM NIG AGO AI CODEN PSN IL BO ds 9-27 
preparation methods, effect on n prices US RES SARA 977 2-9 
through terminal markets, bulletin by G. A. Collier 
aM@ED UB saMie@ lute wiess hea ues cll ee ae eae Ue eh 979 1-52 
mixtures, undesirable, effect on sale________-_--_--_____ 977 8 
publications relating ores. eon a be ea 977 28 
sales— 
CEU (CNC: KONOX ON ase CALETA EEN Nh ea SY Ee UL 979 32-36 
CLONAL ETEEU OES Fh sy iw ae aN) UW Ne ge ak Se 977 17-19 
GUSLSEEXOTE) {EOYs CLOW OSIM aa gS RN OEE 979 11-14 
MELHOUSW Ac CernTN als NVA Ke TSS SNe. SA e EAR ee 979 31- a 
MSAMCVAEITE OTRO OTeCEON SU ee Ve ate ea ee 977 
Selling, agencies, methods, and terms_____- TEND SUL HE 979 11-22 
shippers— 
fale (Weie aml ave biaagicety ele ey psf AE TCE Ne eS aN cial 979 29-30 
country, function, competition, terms, Ct@at ln sesew to. 977. 9-11, 14-19 
methods of buying and selling in country__________~_ 979 2-24 
Sudan grass— 
composition and comparison with other hays__-__~ 981 41-46 
production, seeding, and harvesting_______________ 981 26-41 
VAR as teed LOT LT Vey Ss tO C keane ermine ter mieten lel A 981 43-46, 65 
warehousing— 
VIN GL Be xtc en Citi Sales ak CES aN SU ONC 979 — 69 
eost, advantages, disadvantages, etec________________ 977 24-25 
water content before and after curing______________=_+_ 977 alal 
weighing— 
FATT CHEMIST CC ELON seas Poe! Sedalia Salen he a 977 21 
methods, description, and directions________________ 978 1-28 
OIA SOMA SCA CS ese ates UAT DE ia NE eA AI ast 978 13-24 
: : ih i no f 21-22, 46— 
weights, use by Shippers and terminal markets__________ 979 4 49 51 
1B (ope yNch ny. Tre Uy RBA) oy ge Cl sae ye he as i at aE A) Re 986 11-18 
Heterodara schachtii nature and injury to sugar beets_____-_ 995 45-46 
Hewison grass, description, distribution, and value__________ 981 11 
HeEwison, R., introduction of Sudan grass into U. S_____-____- 981 2, 64 
Pidesuroreien, COUNLLIES: Statistics 22s etn Tere ne aaa eee 987 5-63 
Hoac, Eminy F., bulletin on “The National influence of a 
Silas). Teper exon aan Aa a nt sg oa lg aS Le 984 1-55 
Hogs— 
farm— ye 
prices by, months; 1909-19212) Se ae eee 999 39, 42, 45 
value and purchasing power, 1867-1921 and et 999 { 7-9, 59, 
TCG 2 NES PEN cA Rn Os i de BEE UM ENR ae PEON Se NOLO NA 62, 65 
market statistics, prices, shipments, etc., 1910-1920____ 982 { pane 
prices— 
farm and wholesale, comparisons in different States. 999 18 
wholesale, during Civil War and World War periods. 999 16, 35 
Holcus sorghum sudanensis. See Sudan grass. 
Honeybees— 
heat production in winter, bulletin by H. D. Milner and 
(CHOW EY SYN BD Ye ay le at aa I I ce aly i an 988 1-18 
See also Bees. 
Hops, foreign countries, statistics________________________ 987 5-63 
Eorse: labor, cost per day. on, farme 20 Je ee 997 4445. 
Horses— 
farm-— 
pricessby months) 1909 =19 21 eee 999 39, 42, 45 
value and purchasing power, 1867-1921 and 1909-1921. 999 { hia ee 
HOLES COUNTIES!) SEALTS TICS a ay i EEA au 987 3-67 
market statistics, numbers, prices, receipts, ete., 1910— 
AUS IA Oj eg ae OTN cic A ANU i A eC Nelo CaN 982 99-101 
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prices, farm and wholesale, comparisons in different 

SS PE eRe oo eh Se en a eae 999 18 
work— 

keeping and feeding costs in Ohio, Indiana, and 
TT OL Scie het Se 5 Sr 2 eee B97 40-45 
GN he F , bey. 10, 12-18, 
numbers, labor, and cost, comparison with tractors__ .997 26-45 
Household records, farm accounts, daily and monthly____-__ 94 { aie 
Husk-maggot, walnut, distribution, habits and control, bul- 

letin: (byEred) EH. Brooks]. 222) =U = Lee ee eee 992 1-8 

Idaho, field crops, production, labor and material require- 5 
20, 27, 
MeNtS2 = 2) Ss esa ee ee Se ee Ce 10004 47_48 
Illinois— 
farm power, cost and utilization of tractors___________ 997 5-61 
field crops, production, labor and material requirements_ 1000 ee ae 
6-11, 18, 
Livingston and Knox Counties, tractors on farms, reports. 9974 27-87, 40- 
42,61 
index<.market (statistics. -2 2254 sek ees 8 ie 982 275-279 
India, British, agricultural statistics, 1910-1920____________ 987 12-14 
Indiana— 
farm power, cost and utilization of tractors___________ 997 5-61 
field crops, production, labor and material requirements. 1000 6-8 
Madison and Montgomery Counties, tractors on farms, =) 6-11, 18, 
9974 27-37, 40- 
TeportS: -_ => 22es eae set eae aenen sees UI 42. 61 
Indianapolis, market statistics for live stock, 1910-1920_____ 982 18,53, 85 
Indies, Dutch, East and West, agricultural statistics, 1911-— 

POTS - A tenho ee I, COE Ee CEE eo A 987 23-24 
Indigo, foreign countries, statistics__22-_ 987 12-37 
Infections, bacillary, pine-oil as disinfectant________________ 989 1 
Inspection, hay— 

and grading, bulletin by H. B. McClure and G. A. 

C09 5 oP aS cS A i ena 980 1-16 
methods, car-door, sample, plug, warehouse, and bale___ 980 7-13 
service.and location -of inspectors=_22 22 980 45 

Inspectors, hay, appointment and supervision______________ 980 5-6 
Iowa— 
farm labor distribution, by months, chart______________ 1000 55 
field crops, production, labor and material requirements_ 10004 Cae 
hrication+sucar-peets* Methods. ie eee 995 21-22 
Italy, agricultural--statistics, D91I-1920Uis es ee 987 33-36 
Japan, agricultural statistics, 1911-19192. =) 987 36-39 
Jersey City, market statistics for live stock, 1910—-1920______ 982 17, 52,84 
Jigger. See Chigger. 
Johnson grass— 
crossing’ with;sorghums;, results 2222-22 5 2 eee 981 13-16 
seed, resemblance to Sudan grass seed______________ 981 5D-57 
spread preventionee 2.2228 Sat | Tae. Me eee 981 64 
Johnsorgo, Johnson grass hybrid, description and value______ 981 15-16 
Juglans. See Walnut. 
JuvE, O. A., and L. A. MoornHovuss, bulletin on “Labor and 

material requirements for field crops.’’_ Nea OOO 1-56 

Kafir, Dawn— 
eomposition of grain from 38 experiment farms_________ 976 40 
18-20, 22, 
growing in Texas Panhandle, seeding and spacing_____~- 976 5 380-386, 37, 
41, 42 


DPLELCESA LOM LOT OS NG Dil eee se se eae AR ae ae 982 205 


INDEX 13 
Kamerun grass— Bulletin No. Page. 
introduction and distribution______-_---__--___4--___~- 981 8-9 
OrISUIM WAeSCriptiOl. an di vale ass Al ee 981 8-10 
Kansas— 
field crops, production, labor, and material requirements_ 1000 { Cas 
T3207 211, 
Sudan eraiss /crowins, notege se ee ee 981 4 24, 28, 30, 
; ; 81533) 52 
Kansas City— 156, 161, 
174, 179- 
grain, market statistics, for grain, 1910-1920_________ eg sae 
206, 208, 
209, 214 
market statistics— QPAV225. 
249, 252, 
for fruits and vegetables, 1919 and 1920___________ 982 254, 255, 
257, 259, 
261-264 
3-4, 8, 9,. 
14, 29, 40, 
LOmMiVenstoCk) LOU 2hO2 uae ei a ee a ae el SD ee eat 
74, 79, 94— 
95, 100 
Kaoliang, Manchu, growing in Texas Panhandle, aay 97 6 90-21, 
EU SOREN MN tg ee 22, 23 
Kentucky, field crops, production, labor, and material Pee 
TSH SE 1 I a a nS LUC Se 1000 22, 24 
KirasHima, Docror, study of Japanese Chiggers oyun yuk 986 6, 12 
Korea, asricultural. statistics, AQII-TO17 22 eV yt ie 987 39-40 
KRESSMANN, F. W., bulletin on “The manufacture of ethyl 
AMNCOMOl OME WOO Ce nWaASLe wn oe ae aad 983 1-100 
Labor— 
contract, use in sugar-beet growing senses ee 995 48-44. 
crop production, requirements and materials, bulletin 
bDygsvAo\oorhouser aim dy: @ aA si Vemma saa See 1000 1-56 
farm— 
distribution among various enterprises____________ 1000 54-56 
Tecordsin farm) (accountings =. - Seah cues eine 9o4{ pea 
field crops, requirements in various States____________ 1000 550) 
HOESEHIGOSH Pera Gaye "OM! (ramen Si anes | URN lit ee Oi ae a 997 44-45 
saving due to use of tractors on farms________________ 997 60-61 
sugar-beet growing, requirements_____________________ 995 40-41 
Lambs— 
earliness and age uniformity, advantages______________ 996 6-7 
TAarM,.prices: bye, months” wi GO9=19 21s ae ON ei a ae 999 _—-339, 42, 45. 
production of twins, relation of age and breed of dam 
LDL CU eS OTR 2 ics N RAE ENCE eT RON 996 7-10: 
twin production, effect of twin-born parents, studies_._.. 996 9-10, 14 
twins and singles— 
VITO SACOM PD ALLS OLAS sO ese em ea 996 10-11 
Welle COMPATISONIS! ca Se ei 2 Vie Mee Ss ee ee 996 11-138, 14 
yield— 
HACCOLS AIHW CMC Is eee Be oe ea EA a eae re Tee ein saly 996 2-3 
increase, value of flushing ewes, bulletin by C. G. 
POLES) and Hye Re Mirai res ale es ee ae a 996 1-14 
Lands, plow, value of different grades, by States___________ 1000 54 
march. sugar and) alcohol ‘yield! 22220. ee ee 983 78, 77, 79 
Lead arsenate, spray, control of walnut husk maggot, results. 992 8 
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Leaf -spot, injury to sugar beets, varieties, descripiionss} 995 


Legumes, mixture with Sudan grass for hay, yields and 
12) 5 Kot A gD UE eI Ua Ze CE SR 
Lemons— 
California, composition, bulletin by E. M. Chace, C. P. 
Wilson#sand: ©. Gi iChurch a. fate. Wun ees 
composition, methods of determination____-____-_---__~_ 
Leptus americanus. See Chigger. 
Lettuce, market statistics for 1919 and 1920______________ 
MA SHEWOOG?’ WSeyOb. FORM sa see ha ee ee ie 
Hime: by-products: of ‘beet=ssuga r= mii] ese Ae ee ae 
Live stock— 
feeding, Sudan grass, hay and pasture_______----__-___ 
foreign— 
COUN tRICS Statistics =] =. e — Saee  e ee 
statistics, bulletin by Frank Andrews__-----------~- 


market statistics, prices, shipments, ete___-__-_-_-_-__----_ 
number, relation to population, by countries____-_____-___ 
records an) farm accountings. eo a a ee 


Live-stock associations, early work of Belleville community, 
ING WEE OT eee ee 2 RISTO AER, 


Loading hay on cars, methods and unfair practices__--______- 


Lumber— 
CCUG ANMUA Ts ee es ie Ee a tM rE Oe SAE abi a 
production:~wood. waste: 2:2 2 = Seas Sy a 


Machinery, field crops, requirements in various States, notes__ 
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HISTORY OF THE EXPERIMENTS. 
eae OFFICE OF CEREAL INVESTIGATIONS began experi- 


ments with’ grain sorghums in the Panhandle of Texas 
in 1904. These experiments were conducted for three years at 
Channing, Tex., on the the X I T Ranch. In 1906 the work was 
transferred to Amarillo, Tex., where it was continued until the close 
of the season of 1919. Early results indicated that these crops were 
well adapted to Panhandle conditions, and the demand for informa- 
tion concerning them resulted in the expansion of the work, begin- 
ning in 1908. 

The data obtained are the hasis of many statements made in 
numerous popular and scientific publications. The detailed data 
obtained from the varietal experiments in the 9-year period from 
1908 to 1916, inclusive, are published in Department Bulletin No. 
698. The detailed results from the date-of-seeding, rate-of-seeding, 
and environmental experiments during the 6-year period from 1914 
to 1919, inclusive, are presented herein. 


1 A list of these publications is printed at the end of this bulletin. 
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DESCRIPTION OF THE AMARILLO CEREAL FIELD STATION. 
LOCATION. 


The results obtained at the Amarillo Cereal Field Station are 
applicable to a large part of the Panhandle of Texas (fig. 1) and to 
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Fig. 1.—Sketch map of the Panhandle section of Texas and the surrounding country. The Panhandle 
section as considered in this bulletin is shown by the shaded boundary. 

adjacent portions of New Mexico and Oklahoma having similar 

climatic conditions. To help determine just how far these results 

are applicable to other localities, it is desirable to know the physical 

factors obtaining at the Amarillo Cereal Field Station which influ- 


GRAIN SORGHUMS IN THE TEXAS PANHANDLE. 3 


ence crop growth. These factors are described in detail, in order 
that such comparisons may be made. 

The Amarillo Cereal Field Station (fig. 2) is located about 24 miles 
northeast of the city of Amarillo, the county seat of Potter County, 


Fic. 2.—Amarillo Cereal Field Station, rear view, showing weather instruments, farm buildings, 
and screened inclosure for cooperative transpiration studies, 1913. 
Tex. It contains 120 acres of level prairie land at an altitude of 
approximately 3,600 feet above sea level. This portion of the State 
was used almost entirely for grazing cattle until recently. During 
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Fig. 3.—Annual and seasonal (April to September) precipitation, in 
inches, at the Amarillo Cereal Field Station during the 7-year 
period from 1913 to 1919, inclusive. 
the past 20 years most of the large ranches have been divided and 
fenced into smaller farms. Large fields of grain sorghums, wheat, 
and oats may now be seen, breaking the monotony of the great 
expanse of level prairie. 
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PHYSICAL FACTORS. 


The more important physical factors which usually influence crop 
production are (1) the soil, (2) the annual and seasonal rainfall and 
its distribution, and (3) the seasonal evaporation and temperature. 


SOIL. 


The soil at the Amarillo Cereal Field Station is a dark clay loam, 
which is known on the Plains as “tight” land. It bears a close turf 
of buffalo and grama grasses. The soil is productive, which results 
in high yields when the moisture is distributed so that crops can make 
proper use of it. 

RAINFALL. 

Precipitation and its distribution probably are the prime factors in 
crop production in the section of the Plains in which the Amarillo 
Cereal Field Station is located. There is usually moisture enough to 
grow a crop, but it is not always so distributed that the crop can make 
the best use of it. When it is not, crop yields are low, and in extreme 
cases total failures result. 


MONTHLY AND ANNUAL PRECIPITATION. 


Table [ shows the monthly, annual, and mean annual precipitation, 
in inches, at Amarillo, Tex., during the 28-year period from 1892 to 
1919, inclusive. The mean annual precipitation at Amarillo for 
these 28 years was 204 inches, of which 152 inches fell during the 
growing season, or from April to September, inclusive. 

Tasie I.— Monthly and annual precipitation at Amarillo, Tex., during the 28-year 
period from 1892 to 1919, inclusive. 
[Data (in inches) furnished by the observer of the United States Weather Bureau at Amarillo, Tex. 


T.=trace.] 
An- | Mean 
Year. Jan. | Feb. | Mar.| Apr. |May. | June.|July.| Aug. |Sept.| Oct. | Nov.| Dec. ran aus 
nua 
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ee aa 02/}1.15} .05] .85 | 1.30] 3. 59 | 1. 82 | 3. 41'| 2. 41 59 | 0 . 82] 15. 81 | 16.21 
Ife eee 1.60 | 1.92} .16 | 1.31] 1.78) 6.84 | 2.08 | 3.87) .57] 2.26) .81 .79 | 24.79) 18.36 
1896 582 seit |}..76] .41] .21} 1.95 | 2.20) 2.31] 7.04] .63 | 2.45 | 3. 09 35 | 2.68 | 24.28} 19.54 
TROT apes |226] .65| .47/ 1.08 | 4. 44 | 2.32/ 2.16] 2.71) .73 | 1.63 08 | .63 | 19.16] 19,48 
18982 Wes 86 | .82] .36] .98 | 3.52] 4. 81] 3.88} 4.03) .48) .41 34 | 2.06 | 22.54] 19.91 
ileal aa ae -29| .07 |]. .17| .23 | 3.12|4.45|6.96| .51 | 6.09] 1.15 | 3.24 | 1.11 | 27.39] 20.85 
L900 Fe aes -59 | .47 48 | 5.47 | 4.53 | 1.84] 3.21) .83 | 5.25 | 1. 58 98 | .07 | 24.40] 21.24 
LOO ere ea -03 | .48 02 | 4.90) 5.99] .92 | 1.66 | 3.03 | 2.19 | 3.26 | 2.00] .04 | 24.42} 21.56 
902 eye .04/ T. | .74/ 1.83 ]9.14) 2.01 | 1.45) 2.42 | .95]1. 74) 2.24) .55 | 23.11} 21.70 
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US eeeoaanas -41} .51] .64 | 3.23 | 1.18} 2. 07 | 2. 90) 6.76 | 1. 96 | 2.49 | 2.58 | .19 | 24.92} 22.50 
LOO Merete 101) .24) .02) 1.25 | .99) 1.97 | 1. 4916. 20 91 79 | .66 | 1.46 | 18. 09 | , 22. 22 
19082) 22s 226°) 72:1) 1. 1. 1.190) 3.55) | 1..75.)5..40)| 2.75 83 40 51 | 0 19. 05 | 22. 04 
1909S eae .07 | .22) 1.20} .50] 1.08] 4.72) 3.63) .87 | 2.19] 1.18 | 3.25) .54) 19.59} 21.90 
LOLO ee eee 05} ..17 |) 234 | .59 | 2. 99)) .66 13. 57 | 2.19 05) .26 28 | T. 111.15] 21.34 
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LOL 2 eer eels T. | 1.94). 282°)" 272-1167 | 1.90 | 1. 88) 12! 28 | 2228) .39 02 | 1.18] 15. 08} 21.10 
LOTS Anan -11| 55)-.59 | 1.76) 1. 41 | 2.32 |1.80) .61|)4.19] .61 | 1.98 | 2.84) 18.97) 21.01 
LOU eRe | .06| .10] .15] .95) 4.43] .84/3.07 | 2.97)1.07) 4.46) T. | 1.17) 19. 27} 20.93 
NG ers SS es | .72/ 1.60] 1.00 | 5.05 | 1.70] 1.04 |] 4.14] 5. 85 | 4. 69 | 1. 55 18} .13 | 27.64] 21.21 
IO ee eabscue| 36) | 02) 257 | 1. 71 89 | 2.18} .94]3. 82) 1.76) 2.90 40} .88 | 16.43} 21.02 
HOLT AA SA 69) |, 22) |) 1325 71 | 2.49} .83] 2.68 | 6.17 | 2. 05 34 59 |° .04 | 17.06) 20.89 
LOLS ee ese 1.01} .26 | 1.06 48 | 2. 23 | 1.43 | 2. 23 | 2. 36 64 | 2.47 | 1.16 | 2.78 | 18.11} 20.74 
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Average.| .47| .83] .59| 1.72 | 3.01 | 2.43 | 2.96 | 3.04 | 2.25 | 1.47) 1.05] .89 | 20.81 |....... 
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Both the monthly and the annual precipitation fluctuate widely, as 
isshownin Table 1. The rainfallin April amounted to less than three- 
tenths inch in several different years and to more than 5 inches in 
several other years, which is a difference of almost 5 inches between the 
extremes. June, July, August, and September each has about the 
same range of fluctuation as April. May has a wider range, amount- 
ing to about 8 inches. In the annual precipitation the extreme range 
is from 11 inches in 1910 to 32 inches in 1905. 

Tasie I1.—Daily and monthly precipitation at Amarillo, Tex., during the 6-year period 
from 1914 to 1919, inclusive. 


[Data (in inches) furnished by the observer of the United States Weather Bureau at Amarillo, Tex. 


T.=trace.] 

: | 2 | | An- 
Date. Jan. | Feb. | Mar. Apr.| May.|June.| July.} Aug.| Sept.) Oct. | Nov. | Dec. ei 
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| ia eo | Seale a 

1914: 
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Ff sik oh Se ea ONO ae a pase AOD) eenynen ROS a aU a ee eyes [Ne Nepean [Sone Selah 
OAS a Ale wy Mea eee ie eee RRO Ree ese Mead cr as ATi ioe | eel al aya pec peta ae ed | ANSI A es eae ane a ls 
SPB) 2 Sih UI a A ARIS RE OLB eS ie ah tO 2H ees haa Ted eI EU Sei aE ea 
BY) a UE ee een a avs SNAG NII SE a Me Seeley alle ihe Sea 
eho bende Soe Be ENE an an Maite Baird ee 20) Pees: faeeeeel iad |pa2204feeoseq|seaede|enaasaedaose 
ENG tale seen = T 01 02 | 1.27 | 3.83 65 | 1.90 | 2.52 | 1.10 | 3.98 0 87 | 16.15 
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TasLe Il.—Daily and monthly precipitation at Amarillo, Tex., during the 6-year period 
from 1914 to 1919, inclusive—Continued. 
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TABLE Il.—Daily and monthly precipitation at Amarillo, Tex., 
from 1914 to 1919, inclusive—Continued. 
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during the 6-year period 


Date. 


Jan. 


Feb. | Mar. | Apr. 


1919: 


May.| June.| July. | Aug. 


Sept. 


Oct. 


| An- 


Nov.] Dee. cae 


1.73 | 2. 56 


2.08 | 2.94 | 1.75 | 3.21 


The total annual and seasonal rainfall in the 


DISTRIBUTION OF MONTHLY RAINFALL. 


| 1.26| .50| 22.01 


7-year period from 


1913 to 1919, inclusive, which is shown graphically in figure 3, easily 
may be misleading. Because of the irregular distribution of the 
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seasonal rainfall, the varying quantities deposited by different showers 
and the manner in which it falls are not shown. These will be better 
understood by a careful study of the data in Table II, which contains 
a record of the daily rainfall, with monthly totals, throughout the 
6-year period from 1914 to 1919, inclusive. 

The annual and seasonal rainfall was sufficient to produce fair to 
good yields of the grain-sorghum crops in all the years during which 
these experiments were conducted; but in several seasons the low 
yields obtained were due largely to the unfavorable distribution of 
the moisture. This may occur in several ways: (1) Much of the 
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Fic. 4.—Average monthly precipitation and,evaporation, in 
inches, at the Amarillo Cereal Field Station during the 
growing season (April to September) in the 7-year period 
from 1913 to 1919, inclusive. 


annual rainfall may come within a short period, either near the 
beginning, in the middle, or at the end of the year; (2) the seasonal 
rainfall may be sufficient in quantity but poorly distributed; or (3) 
the rainfall may be fairly evenly distributed and about sufficient in 
quantity and yet be unsuitable for crop production, as when it occurs 
in light showers which do not penetrate the soil and are soon evyapo- 
rated. The seasons of 1916 and 1918 are good examples of the last- 
mentioned condition. Showers amounting to less than half an inch 
may add little or no moisture if followed by high winds and bright 
sunshine, which cause rapid evaporation. 


GRAIN SORGHUMS IN THE TEXAS PANHANDLE. 9 


TEMPERATURE. 


The data on mean, maximum, and minimum temperatures, by 
months, for the growing season (April to September) in the 6-year 
period from 1914 to 1919, inclusive, are given in Table III. The 
summer days usually are warm to hot, followed by cool nights, which 
gives a wide range of temperature during the 24 hours. The maxi- 
mum temperature frequently goes near the 100° F. mark, but seldom 
exceeds it.. June 29, 1918, was the hottest day recorded in this 
6-year period. On that date the temperature registered 106° F. 


Tasuie ITI.— Monthly data on temperature and wind movement recorded at Amarillo, Tex., 
in the six months from April to September, inciusive, each year, during the 6-year 
period from 1914 to 1919, inclusive. 


Temperature. | Wind. 
Year and m A Maximum. Minimum. ; 
pap ane month : Prevail- | Monthly Highest 
Mean. TREE _ ing move- aee a 
Reading.| Date. | Reading.| Date. direction: Wy ment: ment 
Season of 1914: oF, D708 °F. | Miles. | Miles. 
ATM sees etaeer 56 88 21 20 8 SW. 9, 827 40 
May ieencn cl sooe. 63 95 10 42 12 Ss. 8, 416 37 
Tete Sone. 76 99 26 57 17} SW. 10, 429 | 40 
Uy eee eee ante he 78 97 31 60 2 Ss. 6, 023 | 40 
INTIPTISH eee 76 94 31 57 28 Ss. 6, 559 31 
September. ...... 73 98 6 49 28 Ss. 7, 938 40 
Season of 1915: 
PASO TIT eee se ceo) 57 88 28 29 1 Ss. 7,997 46 
BYE eee catia lots 62 92 25 30 7 Ss. 9, 263 44 
db osonbauaee. 72 103 20 42 7 s. 8, 841 37 
Ville sue a eesoeee 75 102 11 52 5 Ss. 8, 893 44 
PANIES teen seals © 71 95 4 48 30 Ss. 6, 232 27 
September....... 69 94 10 47 30 Ss. 7, 860 33 
Season of 1916: 
Aga eG as aadoaaoe 53 87 11 26 8| NE 9, 123 42 
Maya Meee 52805 67 98 31 35 1| SW 9, 585 37 
UMC See ee Rae 75 100 21 50 7 S. 8, 988 35 
dull Socaseeseesen 79 100 3 61 7 | 5. 6, 856 25 
PAUISTISt eee eee 77 97 13 55 28 Ss. 7,652 39 
September. ....-- 68 91 10 40 | - 29 Ss. 8,174 35 
Season of 1917: 
INGOy aR se he ce 55 90 23 26 8 Ss. 10, 157 42 
Dye eee ase 58 98 17 30 7 SE. 9, 032 25 
UTI a See es Os 74 100 12 38 2 SE. 8,972 40 
hb hi, ey oBUROBEeeS 79 100 14 58 4 S. 8, 393 32 
ENISUSt Eee tee 74 95 7 49 29 Ss 7, 147 39 
September. .....- 69 94 7 40 27 SE 6,4 35 
Season of 1918: 
JN) 2 Sage ee nseee 53 87 26 31 21 SW. 8,176 37 
MIEN eo ser eee 68 93 24 35 10 Ss. 8, 943 32 
Uubie ines seasesgee 77 106 29 54 1 Ss. 6,727 26 
Duly Svea Ae 78 99 10 58 1 s. 7, 823 32 
August...-.-...-- 78 98 2 55 31 5. 7, 898 38 
September. .-...-- 65 99 14 37 20 Ss 8,176 26 
55 88 21 26 10 SW. 8, 417 44 
62 87 3 45 20 NE. 7, 060 39 
69 90 7 38 2 SE. 6, 561 42 
76 95 11 61 22 Ss. 8, 341 35 
78 101 6 60 8 | Ss. 6, 760 38 
71 99 2 47 23 | S. 7, 730 31 


In winter the temperature sometimes reaches zero, and occasion- 
ally lower temperatures occur for short periods only. The average 
date of the last spring frost is about April 19 and that of the first 
fall frost. October 30, leaving an average frost-free period of 194 days. 

52686°—21— Bull. 976——_2 
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Data on wind movement are shown in Table III; also data on 
temperature. The total wind movement is high for each month 
during the season in this 6-year period. The lowest total movement 
recorded in any month was 6,023 miles for July, 1914, and the highest, 
10,429 miles, or an average of 14.3 miles per hour, for June of the 
same year. Some days are calm and others are partly so. On other 
days the wind reaches a very high velocity. A maximum velocity 
of 35 to 45 miles per hour is not uncommon. Such high winds are 
often injurious to the grain-sorghum crops. They may cause damage 
by covering the young plants, by cutting them off with moving 
particles of soul, by whipping the half-grown plants into shreds, or 
by blowing down the crop when it is approaching maturity. 


EVAPORATION. 


A great quantity of moisture is lost by evaporation at the Amarillo 
Cereal Field Station. The prime factors influencing evaporation are 
precipitation, wind, temperature, and sunshine. The highest evapo- 
ration naturally occurs in periods of low precipitation, high tempera- 
tures, strong winds, and bright sunshine. 

Table IV shows the monthly precipitation and evaporation at the 
station during the six months from April to September in each year 
of the 7-year period from 1913 to 1919, inclusive. The evaporation 
measured is from the free water surface of a tank 8 feet in diameter. 
These data also are shown graphically in figure 4, where the enormous 
difference between the precipitation and evaporation may be noted 
at a glance. On the average during this period the evaporation was 
3.75 times as great as the precipitation. July has a higher rate of 
evaporation than any other month, averaging 10.8 inches in this 
6-year period; August has an average of 9.3 inches. 


TaBLe 1V.— Monthly, seasonal, and 7-year monthly average precipitation and evaporation 
at the Amarillo Cereal Field Station during the six months from April to September, 
inclusive, in the 7-year period from 1913 to 1919, inclusive. 


[Data (in inches) obtained at the Amarillo Cereal Field Station in cooperation with the Office of Biophysi- 
cal Investigations and the Office of Dry-Land Agriculture of the Bureau of Plant Industry, United 
States Department of Agriculture. | 
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EXPERIMENTAL METHODS. 


The prime objects in conducting the experiments reported herein 
were to determine the best time to sow the crop and the rate of seed- 
ing from which the best yield can be obtained and to compare yield 
and composition of crops from home-grown seed with those from 
imported seed. These experiments were conducted in plats under 
conditions which conform as closely as possible to good farm practices. 


PLAT EXPERIMENTS. 


The plats used in these experiments were 8 rods long by 1 or 2 
rods wide, containing either a twentieth or a tenth of an acre each. 
The rows were 132 feet long and 42 inches apart, each row repre- 
senting approximately 0.01 of an acre. In some cases 10 rows 
constituted a plat, and in others 5 rows. In sowing the seed the 
rows were made longer than 132 feet, and when the plants were 
about 1 foot high the ends of the rows were trimmed to the proper 
length. Hach plat was bordered on either end by a road, but the 
sides of the plats adjacent to the roads at the ends of the series were 
protected by guard rows from undue influence from that source. 


CROP ROTATION. 


The crop rotation practiced on the experimental area for at least 
the past six years has been cowpeas, small grains, and grain sorghums, 


in the order named. 
METHOD OF SEEDING. 


A 2-row corn drill fitted with special sorghum plates was used 
for sowing the crop in all these experiments. Seeding was done at 
a rate heavy enough to insure a thick stand under normal conditions, 
with the idea of obtaining a stand sufficient for these experiments 
if the conditions were unfavorable. Occasionally, the desired stand 
was not obtained. When the plants were from 6 to 10 inches high 
the plats were thinned by hand, wherever possible, to the stands 
desired. 

METHODS OF OBTAINING DATA. 

The data on plant and stalk spacing and on the occurrence of 
suckers and heads were obtained by actual counts of the plants, 
stalks, and heads in all the rows of each plat for which such data 
are presented. The percentage of suckers is determined by dividing 
the difference between the number of stalks and the number of 
plants by the number of stalks. The percentage of erect heads in 
Dwarf milo is determined by dividing the number of erect heads by 
the total number of heads produced, and the percentage of headed 
stalks is the number of stalks that bore heads divided by the total 
number of stalks in the plat. The growing period as given here is 
the total time elapsing from seeding until the crop is ripe. The 


12 BULLETIN 976, U. S. DEPARTMENT OF‘ AGRICULTURE. 


vegetative period is the time from seeding until the heads appear. 
The fruiting period is the time from the appearance of the heads 
until the kernels are ripe. The height of the plants is the average 
of several measurements made at different places in the plat. 

Harvesting is done with a corn binder, leaving a stubble about 
6 inches high. The bundles are shocked in the field and left from 
four to six weeks to cure before thrashing is done. They are then 
hauled to the scales and weighed. The heads usually are cut from 
the bundles before thrashing is done, but occasionally very dwarf 
varieties are thrashed without heading the bundles. Thrashing is 
done with a Keystone No. 1 separator. The thrashed grain is 
weighed as it comes from the thrasher and the acre yield computed 
therefrom. The yields are based on 60 pounds to the bushel for 
kafir and 58 pounds for all other varieties. 


ENVIRONING CONDITIONS. 


A brief summary of the environing conditions during the 6-year 
period from 1914 to 1919, inclusive, is given to aid in the interpreta- 
tion of the results obtained from these experiments. 

The season of 1914 was not favorable to high yields. The first 
three months of the year were without precipitation. April had a 
number of light showers, but none of them penetrated the soil to any 
depth. May was unusually wet and cold, which caused poor germina- 
tion in most plats of the early seedings. June was remarkably dry, 
and the light rains in July furnished only temporary relief to the crop. 
The rains in early August stimulated growth, and were followed by 
about an inch of rainfall in the first 12 days of September, which re- 
sulted in only fair yields. 

The season of 1915 was exceptionally favorable, resulting in the 
highest yields in the history of the Amarillo Cereal Field Station. 
The seasonal rainfall was sufficient and so distributed that the crop 
at no time suffered for moisture. 

Dry and unfavorable conditions obtaimed during the season of 1916. 
May was dry. A good rain fell on June 4, followed by a number of 
light showers during the remainder of the month. July had a few 
light showers, but the next rain of value did not come until August 20 
and 21. This was followed by dry, hot weather during the remainder 
of the month and the first 10 days of September. The light rains of 
September furnished only temporary relief, so that very low yields 
of all grain-sorghum crops resulted. 

During the season of 1917 enough moisture fell to grow good crops, 
but the distribution was poor. The moisture for April was less than 
half the normal, May was slightly below, and June was almost bone 
dry, only a few light showers falling. July was normal in rainfall, 
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and August was abnormally wet. Had the distribution been such 
that the crop could have made better use of the moisture much higher 
yields would have resulted. 

The season of 1918 was very poor for crops, resulting in low yields. 
Each month from April to September was below normal in rainfall. 
The moisture received was reasonably well distributed, but in many 
small showers which made no impression on a dry soil. 

In 1919 the seasonal rainfall was about normal in each month ex- 

-cept July, which was 14 inches less than the normal. At seeding 
time the temperatures were rather low, and much of the seed rotted in 
the ground or failed to germinate from other causes, which resulted 
in thin stands in many plats. Otherwise the season was favorable to 


Fig, 5.—Early-sown and late-sown plats of Dwarf milo in the date-of-seeding experiment at the 
Amarillo Cereal Field Station, Amarillo, Tex., on July 2, 1913. 


crop growth, and fair to good yields were obtained, considering the 
thin stands in many plats. 


DATE-OF-SEEDING EXPERIMENTS. 


The plan followed in the date-of-seeding experiments was to sow on 
three dates each year. The first or early seeding was made as early 
as conditions were at all favorable, which usually is about May 10. 
The normal time for seeding grain sorghums at the Amarillo Cereal 
Field Station is about May 25, and the latest these crops can be sown. 
in that locality with any assurance that they will ripen before cool 
weather or frost is about June 10. The early seeding was made on 
May 10 in 1915, 1916, and 1919, and on May 11 in 1914 and 1918, but 
in 1917 seeding was delayed by rains until May 16. The normal seed- 
ing was made on May 25 in 1914 and 1917, on May 26 in 1915, on 
May 27 in 1916, and on May 29 in 1919, but was delayed by rains until 
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June 3 in 1918. The late seeding was made on June 7 in 1917, on 
June 9 in 1916, on June 10 in 1914 and 1915, on June 12 in 1918, and 
on June 20 in 1919. 

Four varieties, Dwarf milo (C. I. No. 332), Feterita (C. I. No. 182), 
Dawn kafir (C. I. No. 340), and Manchu kaoliang (C. I. No. 171), 
were included in these experiments. One plat of each variety was 
seeded at an early date, one at a normal date, and one at a late date 
each year. In the early and late dates the varieties each occupied 
tenth-acre plats, and in the normal date they occupied twentieth-acre 
plats for each year during this 6-year period. 

The results obtained from the date-of-seeding experiments are 
shown in Tables V to IX, inclusive. The results for each variety are 
shown separately first, and the averages of the four varieties are then 
included in one table to facilitate comparison. 

TaBLE V.— Yields and other agronomic data in date-of-seeding experiments with Dwarf 


milo at the Amarillo Cereal Field Station, each year, during the 6-year period from 1914 
to 1919, inclusive. 


{In the statement of yields per acre the bushel is rated at 58 pounds.] 


Row space. Cuatcey cecum | Yields per acre. 
Year and time rN raise Suck- | Erect Helghy Ge ae 
of seeding. ers. | heads. Tanta 
_. | Vege- | Fruit- jplants.) crop. | Motal t 
Plants./Stalks. tative.| ing. Total. crop. Grain 

1914: Inches.| Inches.| Days. | Days.| Days.| P.ct.| P.ct.| Feet. | P.ct.| Lbs. | Lbs. | Bush. 

Marlys 225 10.3 3.6 73 28 101 64.7 | 99.6 3.3 | 31.9 | 5, 260 | 1, 680 29.0 

Normal 7.1 3.8 65 26 91 47.2| 99.8 3.0} 32.4.5, 440 | 1, 760 30.3 

Latenees: 15.8 3.8 70 26 96 76.1 91.1 3.3 | 38.3 | 4,100 | 1,570 20.1 
1915: v 

Warlyooses 27.4 6.6 84 41 125 | 75.9] 73.0 3.8 | 40.9 | 8,320 | 3,410 58.8 

Normal 12.1 4.5 74 45 119} 63.0! 91.6 4.5] 39.3 |10,380 | 4,080 70.3 

atete nse. 8.2 3.5 62 36 98 YATE (Aleyl 3.8] 36.9 | 9,680 | 3,580 61.7 
1916: 

Harly. 2... 6.9 4.0 80 32 112; 42.4] 99.3 2.0] 18.0] 1,000 180 3.1 

Normal... Llesth Ont 78 36 114/| 52.6; 160 2,3; 27.2) 2,060 560 9.7 

Late: sso 8.3 4.9 69 26 95) .41.4] 80.2] 2.0 | 20.3 | 2,300 470 8.1 
1917: | 

Marlyse. 6.1 3.6 90 15 105 | 41.3] 89.6 3.3 | 29.5] 7,360 | 2,170 37.4 

Normal 6.1 3.4 70 35 105 | 45.1 78.8 3.3 | 20.8 | 4,800! 1,000 17.2 

Tate 10.1 5.8 89 28 a Ih Gy Al ene: Vere ee AOE} 4.3 37.9 | 5,540 | 2,100 36.2 
1918: 

Early ...... 6.3 5.2 106 26 132 18.6 | 93.8 2.3 14.9 | 1) 140') 170 2.9 

Normal... 4.7 37 83 33 1164} 21.5} 92.1 2.3) 15.6} 1,800] 280 4.8 

Late wes 4.2 3.7 80 27 107 13.2] 96.0 205 | 14. 7 | 1,460 215 3.7 
1919: } 

Marly... 2 10.5 4.4 87 36 123 u|anOS-la eee ee 3.3 | 25.4 | 4,600 | 1,170 20.2 

Normal....|. 17.0 tides 76 27 LOS) |: 66549) 2ee 2 3.3 48.3] 5,840 | 2,820 48.6 

Batesss ine: 557 oe 63 19 B23 Pera Gaal aree ema 4.0 | 28.8] 4,540 | 1,310 22.6 


DWARF MILO. 


Table V shows the agronomic data for Dwarf milo in the date-of- 
seeding experiments. (Fig. 5.) This table shows that the stands 
obtained from the different dates of seeding are not comparable in all 
cases in the same year or in the different years. The row space to the 
plant ranged from about 5 to 8 inches in 11 of the 18 plats used in the 
experiment. In 6 of the 7 plats remaining, the row space ranged 
from 10 to 17 inches, and in the other plat it was 27 inches. The thin 
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stands resulted from unfavorable conditions at seeding time, which 
affected germination. In some cases poor germination was due to 
wet, cold soil, and in others to dry soil. The plants have a tendency 
to adjust themselves to environing conditions, and where the stands 
were thin a larger number of suckers were produced than in the 
thicker stands. This condition reduced materially the differences 
in row space per stalk between the thick and the thin stands. 

In most of the years the early date required longer vegetative and 
total growing periods than either the normal or late dates. This was 


80 


-—-LARLY 
NORMAL 
~20==-9/A7E 


BUSHELS 


IWF IWS (HE /WAF //HE 1919 


Fig. 6.—Annual and average yields per acre, in bushels, of Dwarf milo 
(C. I. No. 332) in the date-of-seeding experiments at the Amarillo 
Cereal Field Station, in the 6-year period from 1914 to 1919, inclusive. 
Horizontal lines show averages for the period. 


due largely to the cold condition of the soil, which prevented normal 
growth the first few weeks after seeding. The longest time required 
for the crop to mature was 132 days by the early date in 1918, and the 
shortest was 82 days by the late date in 1919. 

The suckers produced vary with the stands, date of seeding, and 
seasonal conditions. The thin stands have a higher percentage of 
suckers than the thick ones in the same season, but the percentage 
varies with the season. In 1918°but few suckers were produced in 
any date of seeding. They ranged from 13.2 per cent in the late date 
to 21.5 per cent in the normal, the early date having 18.6 per cent. 
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The crop of 1915 has the highest percentage of suckers. That year 
thin stands were obtained and the season was favorable for luxuriant 
growth. 

The data on erect heads include only the results for five years, from 
1914 to 1918, inclusive. During this period the proportion of erect 
heads ranged from 89.6 to 100 per cent in 10 of the 15 plats for which 
such data are recorded. In the remaining five plats it is much lower, 
ranging from 70.6 to 80.2 per cent. No one date of seeding produced 
the highest percentage of erect heads in all these years, this depend- 
ing to some extent upon conditions at heading time. It has been 
observed that more pendent heads occur when the crop is making 
very rapid growth at heading time than where normal growth only 
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Fic. 7— Annual and average yields peracre, in bushels, of feterita 
(C. I. No. 182) in the date-of-seeding experiments at the Amarillo 
Cereal Field Station in the 6-year period from 1914 to 1919, inclusive. 
Horizontal lines show averages for the period. 


is being made. This may be explained in part by the fact that under 
conditions which promote rapid growth the sheath unfolds from 
around the peduncle before it is strong enough to support the head 
without bending. The degree of curvature of the head depends 
largely on the strength of the peduncle at the time it is released by 
the sheath. 

The height of the plants ranges from 2 to 44 feet. The time of 
seeding apparently has little to do with the height of the plants. 

The yield is recorded in three ways: First, the total crop; second, 
the grain yield in pounds; and, third, the grain yield in bushels of 58 
peunds each. The yields are influenced by seasonal conditions to 
such an extent that no one date of seeding is best for all years and 
under all conditions. This can be studied best from Table IX, which 
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shows the averages for all dates in all years. The yields also are 
graphically shown in figure 6. 


FETERITA. 


The agronomic data recorded for feterita in the date-of-seeding 
experiments are shown in Table VI, and the yields are shown also in 
Table IX, for comparison with other varieties. 

Taste VI.— Yields and other agronomic data in date-of-seeding experiments with feterita 


at the Amarillo Cereal Field Station, each year, during the 6-year period from 1914 to 
1919, inclusive. 


[In the statement of yields per acre the bushel is rated at 58 pounds.] 


Row space. sages noher Cwlrs | Yields per acre. 
ree 5 
Year and time Suck- | Head- Belen Grain 
of seeding. ers. Cdr Re 
. | Vege- | Fruit- Diants-Crop-| otal : 
(Pitas. Stalks. tative.| ing. Total. | crop. Grain 
ae 
1914: |Inches.| Inches.| Days. | Days. |Days. |Per ct.|Per ct.| Feet. |Per ct.| Lbs. | Lbs. | Bush 
Early..--.. 52. 8 13.0 73 28 101 75.4} 99.0 5.0 | 25.6 | 3,160 810 4.0 
Normal....| 11.8 4.9 60 29 89 | 58.3] 63.6 4.5 | 23.4 | 4,600 | 1,075 18.3 
Watese-ae | 17.9 6.1 57 39 96} 65.9] 88.0 4.3 | 35.1 | 4,780 | 1,680 29. 0 
1915 
Early. -.--- 26.0 5.9 83 40 123 | 77.1 | 100 5.5 | 27.4 | 7,640 | 2,100 36. 2 
Normal. 25.0} 7.3 68 51]: 119 | 70.6 | 100 5.3 | 35.1 | 8,600 | 3,020 7 52.1 
Watesecrsce- 9.2 4.0 62 36 98 | 57.0] 85.6 5.0 | 31.1 | 9,220 | 2,870 49. 5 
1916: | 
Harlyeeese. 5.4 3.7 80 51 131 32.3 | 31.8 2.3 | 21.9 | 1,960 430 7.4 
Normal 8.2 4,2 67 46 113; 48.6 | 48.8 3.0] 31.8 , 2,640 840 14.5 
Watezaye-ja1=% 8.3 7.8 64 33 107 | 6.3) 100 “3.3 | 34.5 | 2,260 780 13. 4 
1917: | 
Early.-.-.-.- 6.1 3.4 83 24 MO mie tay le ccader 4.0} 20.5 | 5,800 | 1,190 20.5 
Normal Coll 3.7 80 25 NOS Mie al yee 4.5 | 20.9 | 5,920 | 1,240 21.4 
Wate q-t- 10.7 5.6 74 33 LOT AT 8: | emerae 5.0 | 33.8 | 4,867 | 1,645 28. 4 
1918 
Hanlyemenace 12.3 8.7 89 50 139 | 29.3) 69.5 3.0 14.6 960 140 2.4 
Normal ' 7.0 5.3 73 43 116 |} 24.6) 62.8 3.0] 20.0 | 1,200 240 4.1 
atezest 22 5.3 3.8 66 41 107 | 28.1 | 62.7 3.3 | 35.4 | 1,440 510 8.8 
1919: 
Watlyercese 35. 2 91 83 39 122 | 74.2 | 100 5.0 14.4 | 4,240 610 10.5 
Normal - - 63. 4 16.1 67 31 98 | 74.6 | 100 4.8 | 41.1 | 3,920 | 1,200 20.7 
Waterseee- ile ¢ 4.6 52 30 82 | 60.4 | 100 4.5 | 37.5 | 4,900 | 1,840] 31.7 


The stands of feterita in general were not as good as those of Dwarf 
milo. In 1914 the stand in the early-sown plat was only one plant to 
approximately 53 inches of row space, and in 1919 the plants in the 
plats sown on early and normal dates averaged 35.2 inches and 63.4 
inches of row space, respectively. These stands produced suckers to 
the extent of 75 per cent, which reduced the stalk space to distances 


- ranging from 9 to 16 inches. Even then, however, these plats were 


not directly comparable with the others in the same years. When 
there is a large number of suckers, usually some of them are late and 
do not form heads. These tend to increase the total crop yield, but 
add nothing to the grain yield. 

There is a wide range in yield from the different dates in the same 
year and in the different years. The early date made the low yield 
each year. The normal date made the high yield in two of the six 
years, while the late-sown plat led in four years. These yields are 
compared in Table IX and may be seen at a glance in figure 7. 
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DAWN KAFIR. 


Table VII shows the agronomic data for Dawn kafir in the date- 
of-seeding experiments. The yields are shown also in Table IX and 
graphically in figure 8. 

Good to fair stands were obtained in most plats in all years during 
which the experiments were conducted. In most of the plats the 
row space to the plant ranged from about 5 to 11 inches. A few 
plats had thinner stands, in one the row space being 26 inches to the 
plant. On the average the early seeding gave the thinnest stand 
and the normal seeding the thickest, making a difference of about 3 
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Fic. 8.—Annual and average yields per acre, in bushels, of Dawn 
(dwarf) kafir (C. I. No. 340) in the date-of-seeding experiments at 
the Amarillo Cereal Field Station in the 6-year period from 1914 to 
1919, inclusive. Horizontallines show averages for the period. 
inches of row space to the plant. These stands are similar to those 
of Dwarf milo. 

The vegetative period ranged from 71 days for the late date in 
1914 to 118 days for the normal date in 1916. The total growing 
period ranged from 93 days for the normal date in 1917 to 156 days 
for the early date in 1918. The early date usually required a longer 
total growing period than either of the other seedings. This was 
due in part to the slow growth made in the early part of the season 
while the soil temperatures were low and in part to the large number 
of suckers, which are usually later than the main stalk. 

The production of suckers varied greatly in the different seedings 
in the same year and in the same seeding in the different years. In 
1914 the early seeding produced 49.3 per cent of suckers, and the late 
seeding produced only 12.6 per cent. In 1915 a large number of 
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suckers was produced on each plat, amounting to over 66 per cent in 

the early and to more than 45 per cent in each of the other seedings. 

In the unfavorable season of 1918 few suckers were produced. These 

amounted to about 14.5 per cent in the early and late seedings and 

13 per cent in the normal seeding. 

The percentage of stalks bearing heads runs high in the favorable 
seasons and low in the unfavorable ones. In the season of 1915 the 
early seeding produced 97 per cent of headed stalks, the normal 
seeding 94.8 per cent, and the late seeding 91.4 per cent. The 
maximum of 100 per cent was made by each seeding in 1919. In 
the poor seasons of 1916 and 1918 the percentage of headed stalks 
was quite small. 

Tasie VII.— Yields and other agronomic data in date-of-seeding experiments with Dawn 
kafir at the Amarillo Cereal Field Station, each year, during the 6-year period from 1914 
to 1919, inclusive. 

[In the statement of yields per acre the bushel is rated at 60 pounds. } 


‘ | 
Row space. SS Be Heieht! Grain | Yields per acre. 
Year and time | | Suck- | Head- ae tee |eceaba Vere 
of seeding. Ve Tae ers. ed. Be [paca eeca | . 
| : a ge- | Fruit- plants. crop. | Total ; 
|Plants.|Stalks. tative.| ing. Total. crop. Grain. 

1914: Inches.) Inches.) Days. | Days. | Days.| P.ct.| P.ct.| Feet. | P.ct.| Lbs. | Lbs. | Bush. 

Markivese 17.4 8.8 81 32 113 | 49.3] 83.5 3.8 | 27.4 | 5,480} 1,500 25.0 

Normal...-. 5. 4.8 73 29 102} 15.7] 61.8 3.0 | 16.1) 5,440 880, 14.7 

WEN oooegae 5.9 5.0 71 39 TO) 1226) |) 885.5\\) one Oulyme teal 4,780 | 1,000) 16.7 
1915: 

anlives ae 19.9 6.6 89 52 141 66.8 | 97.0 4.5 | 32.7 | 9,610 | 3,150 52.5 

Normal - . 10.2 6.0 81 50 131 45.3 | 94.8 4.3! 36.1 | 8,860 | 3,200 53.3 

Waverreceeae | 14.5 7.9 80 57 137 | 45.5[ 91.4 4.8 | 27.1 |10,220) 2,770 46.3 
1916: 

Marly =--:- 7.2 3.8 113 20 133 | 47.3 TL) A Pa be tl Ske 1,660 | No grain. 

Normal 9.1 4.5 118 26 144; 50.9) 45.2 3.3 4.2 5,200 220 3.7 

Mateeeea--+ GeAE | aeeees 97 18 115 | 26.1 32.6 3.3] 20.0} 2,100 420 7.0 
1917: | 

Harly....-- 10.6 4.5 104 23 127 | 57.3 | 77.6 4.0] 15.5] 7,660 | 1,190 19.8 

Normal. - 10.0 4.3 72 21 93 | 56.8] 52.2 3.8 5.4 | 5, 560 300 5.0 

at eneecnes 26.0; 11-1 89 29 118 | 57.4 ! 79.3 4.5.) 21.0} 5,040 | 1,060 et 
1918: | 

Harlyjeaseee 7.4) 6.3 98 58 156 | 14.5) 17.0 258} 4.4 | 2,750 120 2.0 

Normal 8.4 7.3 79 57 136 | 13.2 12.3 2.5 4.7 | 1,500 70 1.2 

Late...-..-. 5.0} 4.2 75 49 | 124; 14.9 Talyal 2.3 4.3 | 2,080 90 1.5 
1919: | 

Harly..-.-- 10.4) 5.2 96 27 123 | 49.7 | 100 3.5 | 29.1 | 6,980} 2,030 33.8 

Normal 11.6 5.8 77 30 107 | 50.1} 100 4.0| 33.3 | 5,760 | 1,920 32.0 

Mates... -| 5.8 | 3.8 77 38} 115] 33.9} 100 4.0 32.3 | 6,560 | 2,120 35.3 


The average height of the plants ranged from 2.3 feet in 1918 to 
4.8 feet in the late seeding in 1915. Growing conditions in the vege- 
tative period largely govern the height of the plants. With favorable 
conditions during this period the height will be greater than with 
unfavorable conditions when followed by favorable conditions during 
the fruiting period. Dawn kafir usually attains a height of about 
A feet under average conditions. 

The yields vary with seasonal conditions. The highest total yield 
10,220 pounds, was made by the late seeding in the favorable season 
of 1915, and the lowest, 1,500 pounds, by the normal seeding in the 
poor season of 1918. Low yields were obtained in 1916. That year 
the early seeding produced 1,660 pounds of crop; but only 11.9 per 


+. 
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cent of the stalks formed heads, and these did not mature, which 
made that seeding a failure in grain production. 

There is a wide range between the grain yields for the different 
dates of seeding in the same year and also for the same dates in the 
different years. Therefore, it is necessary to study the averages to 
determine the best date to sow. This can be seen in Table IX and 
at a glance in figure 8. 


MANCHU KAOLIANG. 


The agronomic data recorded in the date-of-seeding experiments 
with Manchu kaoliang are shown in Table VIII, and the yields are 
shown for comparison in Table IX and graphically in figure 9. 


BUSHELS 


O79F 185 1916 19/7 19/8 199 


Fig. 9—Annual and average yields per acre, in bushels, of Manchu 
kaoliang (C I. No. 171) in the date-of-seeding experiments at the 
Amarillo Cereal Field Station in the 6-year period from 1914 to 1919, 
inclusive. Horizontal lines show averages for the period. 

The stands obtained in most cases were good. In 1916 the normal 
seeding had a thin stand, averaging one plant to 254 inches of row 
space. The late seeding had a very poor stand in 1917, and in 1919 
both the early and normal seedings had poor stands. The normal 
seeding that year was almost a failure, averaging only about 11 plants 
to the row of 132 feet. 

Manchu kaoliang is earlier than any other variety included in these 
experiments. The vegetative period ranged from 56 days in the late 
seeding in 1919 to 91 days in the early seeding in 1918. The early 
seeding usually required the longest and the late seeding the shortest 
vegetative period. The total growing period ranged from 80 days 
in the normal seeding in 1914 to 123 days in the early seeding in 1918. 
Under average conditions from 95 to 100 days are required for this 
crop to mature. 
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TaBLE VIII.— Yields and other agronomic data in date-of-seeding experiments with 
Manchu kaoliang at the Amarillo Cereal Field Station, each year, during the 6-year 
period from 1914 to 1919, inclusive. 


[In the statement of yields per acre the bushel is rated at 58 pounds.] 


: | 
Row space. a eee anes Yields per acre. 
Year and time : Suck- Head: Helgi Shee 
of seeding. : : ers. Ce ant 
lotatice | Vege: | Fruit- Para ele total . 
Plants.|Stalks.| +. tive | ing. Total crop. Grain. 

1914: Inches.| Inches.| Days. | Days. | Days.| P. ct. | P. ct. eet. | P.ct.| Lbs. | Lbs. | Bush. 

Wanlygeeeee 7.6 ls 68 21 89 4,8 | 95.2 5.8} 37.5 | 3,150 | 1,180 20. 3 

Normal. - 6.5 5.1 60 20 80} 21.9] 97.5 5.3 | .35.1 |: 3,300 | 1,160 20. 0 

LBD odode 6.8 6.6 57 30 87 3.4 | 97.8 5.0} 35.6 | 4,300 | 1,530 26. 4 
1915: 

Early ...... 5.1 4,4 71 42 113 14.0} 96.3 6.0 27.9 | 8,090 | 2,260 38. 9 

Normal 4.0 3.8 67 36 103 4.3 92.9 G25y Bees a saleece Bac 2,700 46. 6 

Water eeeee 4,2 3.9 58 48 106 7.1} 95.6 5,8 | 36.7 | 7,810 | 2,870 49.5 
1916: 

Early .-..-- 5.8 5.2 76 20 96 9.8] 43.3 Bh ho BBae 700 260 4.5 

Normal Deon ime ont 70 27 97 | 30.8] 86.2 4,0 | 35.1 | 1,080 380 6.6 

Water cesses 9.9 7.6 64 39 103 | 23.4] 80.7 3.5 | 20.6 970 200 3.4 
1917: 

Early .....: 20. 8 9.6 83 16 99} 54.0] 81.8 5.3 | 15.5 | 3,140 890 15.3 

Normal 12.6 9. 2 83 21 104 | 27.4] 84.5 4,8 5.4 | 2,080 140 2.4 

Wate scone 44.1 | 20.8 74 - 26 104; 52.8] 89.2 Bed: 215.0) nl 1580 500 8.6 
1918: 

Hanhyecasee 18.0} 15.6 91 32 12375) el SecoululseD. 4.0] 21.4 700 150 2.6 

Normal 5. 8 5.4 74 20 94 6.7 68. 2 3.8 | 25.0 720 180 3.1 

Late 10.7 9.7 68 23 91 8&8] 737 4,5] 25.0] 1,240 310 5.3 
1919: 

Harly...... 32.6 | 13.6 73 31 104 | 58.3 | 100 5.3 | 29.8 | 2,920 870 15.0 

Normal - 127.7 | 48.9 69 28 97 61.7 | 100 5.5 | 37.0 | 1,080 400 6.9 

Late... 13. 2 9.1 56 26 82 31.8 | 100 5.5 43.5 | 3,860 | 1,600 27.6 


The average number of suckers produced by Manchu kaoliang is 
not as large as in Dwarf milo, feterita, or Dawn kafir. On the half 
of the plats used in this experiment on which good stands were 
obtained, the suckers did not exceed 14 per cent in any one plat. 
In other plats with thin stands larger percentages of suckers were 
produced. 

In the favorable seasons of 1914, 1915, and 1919 more than 92 
per cent of the stalks in each plat produced heads. A much lower 
percentage was produced in the less favorable seasons, reaching a 
minimum of 43.3 per cent in the early seeding in 1916. 

The height of the plants ranged from 34 feet in the late seeding in 
1916 to 64 feet in the normal seeding in 1915. The normal seeding 
produced the tallest and the late seeding the shortest plants during 
the 6-year period. 

The heaviest total crop yield, 8,090 pounds, was made by the 
early seeding in 1915, and the lightest, 700 pounds, was made: by 
the same seeding in both 1916 and 1918. A study of the averages 
is necessary to determine the best date of seeding. These are pre- 
sented in figure 9 and Table IX. 


COMPARATIVE YIELDS IN DATE-OF-SEEDING EXPERIMENTS. 


Table IX and figures 6 to 9 show the annual and average acre- 
yields from the early, normal, and late seedings of the four varieties 
of grain sorghums used in the date-of-seeding experiments. 
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The annual yields of each variety for each date of seeding are 
given first, followed in each case by the 6-year average. Dwarf 
milo made its highest yield, 70.3 bushels, from the normal seeding 
in 1915, and the lowest yield, 2.9 bushels, from the early seeding in 
1918. The normal seeding in this variety yielded highest in five 
years, and was exceeded by the early seeding in one year. The late 
seeding made better yields than the early seeding in four of the six 
years. In average yield during this 6-year period the normal seed- 
ing ranks first, with 30.2 bushels, the late seeding takes second place, 
with an average of 26.6 bushels, and the early seeding is third,with 
an average of 25.2 bushels. This tends to show that the normal 
date, from about May 20 to 25, is the best time to sow Dwarf milo 
in that locality, and that it is safer to delay seeding a little than to 
sow much earlier than the dates mentioned. 

Tasie 1X.—Annual and average yields of four varieties of grain sorghum grown in the 


date-of- seeding experiments at the Amarillo Cereal Field Station during the 6-year period 
from 1914 to 1919, inclusive. 


[In the statement of yields per acre the bushel is rated at 60 pounds for kafir and at 58 pounds for other 
sorghums.] 


Annual yields per acre. 


Variety and time of seeding. ; 


1914 | 1915 1916 | 1917 1918 | 1919 | Average. 
Dwarf milo: Bushels. | Bushels. | Bushels. Bushels. | Bushels. | Bushels. | Bushels. 
29. 0 8.8 | 3.1 37.4 2.9 20. 2 25.2 
30.3 70.3 | 9.7 | 17.2 4.8 48.6 30. 2 
27.1 61.7 | 8.1 36. 2 By i/ 22.6 26.6 
| 
14.0 36. 2 | 7.4 20.5 2.4 10.5 15.2 
18.3 syeal 14.5 21.4 4.1 20. 7 21.9 
29.0 49.5 13.4 28.4 8.8 ale? 26.8 
25.0 byat 0 19.8 2.0 | 33.8 2222 
14.7 53.3 a7 5.0 1e2e| 32.0 18.3 
16.7 46.3 7.0 ee NSA) 35.3 20.8 
| | 
20. 3 38.9 4.5 15.3 at na) 16.1 
20.0 46.6 6.6 2.4 ety 1k) 6.9 | 14.3 
26.4 49.5 3.4 8.6 5.3 27.6 20.1 


The lowest yield of feterita was produced from the early seeding 
in all six years. The normal seeding made the best yields in two 
years and the late seeding in four years. On the average the late 
seeding takes first place with 26.8 bushels, the normal is second 
with 21.9 bushels, and the early comes last with only 15.2 bushels. 
The yield from the late seeding on the average is more a 5 bush- 
els larger than that of the normal and over 11 bushels more than from 
the early seeding. This shows clearly that early seeding should not 
be practiced with feterita in the Amarillo section. 

Dawn kafir made the highest yields from the early seeding in three 
years and a failure in one year. The normal seeding ranked first 
in one year and the late seeding ranked first in two years. In the 
6-year average the early seeding ranks first with 22.2 bushels, the 
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late seeding comes second with 20.8 bushels, and the normal seeding 
takes last place with 18.3 bushels. The averages show that early 
seeding for Dawn kafir is best and that late seeding is better than 
the normal date. 

Manchu kaoliang produced the best yield in one year from the 
early seeding, in one year from the normal, and in four years from 
the late seeding. The late seeding ranks first with an average of 
20.1 bushels, the early seeding is second with 16.1 bushels, and the 
normal seeding is third with an average of only 14.3 bushels. This 
indicates that Manchu kaoliang should be seeded late if grown at all 
in this locality, which is true also of feterita. 


SPACING EXPERIMENTS. 


The spacing experiments were conducted with Dwarf milo (C. I. 
No. 332) and Dawn kafir (C. I. No. 340). The object of these experi- 
ments was to determine the reaction of these crops to the different 
environing conditions and to determine the distances between plants 
and rows that would give the best yields. These experiments were 
divided into two sections. The first section consisted of six plats 
each year during the 6-year period from 1914 to 1919, inclusive. 
- The rows in these plats were 34 feet apart (fig. 10), the plants being 
spaced at different distances, representing six rates of seeding each 
year. The second section also contained six plats each year. It 
differs from the first section in the spacing of the rows, which are 7 
feet a art (fig. 11), and of the plants, which are twice as thick in 
the row as in the first section, thus representing the same number 
of plants per acre. 

DWARF MILO. 


FIRST SECTION, ROWS 34 FEET APART. 


The agronomic data recorded on Dwarf milo in the first section of 
the spacing experiments are presented in Table X. This table shows 
that in 1914 the thickest stand was one plant to 3.7 inches of row 
space, and that the thinnest stand was one plant to 17.4 inches of 
row space, with the other four rates ranging from 4.3 to 11.7 inches 
of row space to the plant. In 1915 the row space to the plant ranged 
from 6 to 21.4 inches. In 1916 the thickest rate was one plant to 
4.2 inches of row space and the thinnest rate was one plant to 20.8 
mches. In 1917 the first five rates were practically identical with 
those of 1915, ranging from 6 inches of row space in the first or thick 
rate to 18 inches of row space to the plant in the fifth rate. The 
thin rate had a row space of 24 inches to the plant. In 1918 the row 
space ranged from 3 inches in the thick rate to 9.1 inches in the fourth 
rate and 12 and 12.8 inches in the fifth and sixth rates, respectively. 
In 1919 the germination was poor, making it impracticable to get the 
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desired stands in all rates. The row space to the plant for the differ- 
ent rates is shown in Table X. 

The average stalk space varies much less in the different rates 
than the plant space, because of the difference in the number of 
suckers produced per plant in the different rates. The percentage 
of suckers varies in the different rates in the same year and in the 
same rates in the different years. In general, however, the per- 
centage of suckers increases as the stand decreases. The thick rate 
produced 5.8 per cent of suckers in 1918, which was the minimum 
in the 6-year period. The maximum, 74.4 per cent, was produced 


Fic. 10.—Dawn (dwarf) kafir in rows spaced 42 inches apart, plants spaced 12inches apart, Amarillo 
Cereal Field Station, Amarillo, Tex., August 17, 1915. 


by the thin rate in 1914. It appears that from 65 to 75 per cent, or 
an average of about three suckers to the plant, is the limit for Dwarf 
milo and that such rates of suckering may be expected under favor- 
able conditions from plants with 10 to 20 or more inches of row 
space. 

The percentage of erect heads was high in most years, reaching 
almost 100 per cent in all rates. Thin stands have a greater tendency 
to produce pendent heads than thick ones, but growing conditions 
at the time the crop is heading probably are the determining factors 
in their production. Rapid growth at heading time is favorable to 
the production of pendent heads. 

The yields of the total crop and those of grain in pounds and in 
bushels of 58 pounds each are recorded in Table X. The thicker 
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stands usually produced the higher yields in the favorable seasons 
and the thinner ones in the less favorable years. The highest yield 
in the different years was not produced by the same stand each year. 
It is necessary to study the averages to determine the rate which will 
give the best results during a series of years. : 


TABLE X. — Data rec ded in the spacing experiments with Dwarf milo grown in rows 
spaced 3% feet apart at the Amarillo Cereal Field Station during the 6-year period from 
1914 to 1919, inclusive. 


[In the statement of yields per acre the bushel is rated at 58 pounds.] 


Row space. | Yields per acre. 
Year. Suckers. Ered 
‘ Total : 
Plants. | Stalks. | | crop Grain. 
| 
Inches. | Inches. | Per cent.| Per cent.| Pounds. | Pounds. | Bushels. 

Bh 2.8 24.6 99.8 5, 155 1, 255 | 21.6 
4.3 Ayal 29.1 99.8 5, 940 1, 560 | 26.9 
1914 6.4 2.9 54. 6 99.8 5, 480 1,520 | 26.2 
aes ahve Ges 1S Gee TS 10.4 3.6 65. 6 99.5 5, 500 1,470 25.13 
Tal 2 3.9 66.7 99.6 4 000 860. 14.8 
17.4 4.5 74.4 99.2 4 870 1,190 20.5 
~ 6.0 3.2 46.3 98.0 9, 980 3, 900 67.2 
9.0 395 60.5 96. 2 9, 860 3, 950 68.1 
1915 12.6 3.8 65. 2 96.1 10, 430 4, 220 72. 8 
0:0 DORR OO DS rata take ie eae eas 14.9 4.7 68. 0 92: 7 9, 870 4, 210 72.6 
WT 5.6 68.4 64.7] 9,090 3,570 61.5 
21.4 6.3 70.7 (eth 9, 330 4,050 | - 69.8 
4.2 3.6 14.2 100 2, 680 710 12.3 
7.9 4.7 39.8 99.9 1, 940 430 7.4 
1916 10.0 5.5 45.4 100 1, 700 440 7.6 
eRaliecdedraciahed stabrontcr a tov e mh ch eS Lee) 1.5 35.9 99.5 2, 360 900 15.5 
15.1 6.6 56.3 99.3 2,980 1,060 18.3 
20.8 10.5 49.6 97.4 2, 740 1,120 19.3 
D | 6.0 4.0 34.0 81.3 5, 720 1,600 | 27.6 
9.0 3.5 61.2 73. 6 5, 340 1,520 | 26.2 
1917 | 12.0 4.1 66. 2 65. 8 5, 160 1,580 27.3 
COO 2ST ES ST ae ae a ae a aD 14.7 4.9 66.6 67.1 5, 900 2,000 | 34.5 
| 18. 0 4.9 72. 6 68.0 5, 060 1, 480 | 25.5 
24.0 6.1 74.7 78.4 5, 300 1,630 | 28.1 
3.0 2.8 5.8 96. 4 1,100 60 | 1.0 
5.1 4.6 9.7 95.0 1,000 70 1.2 
1918 | 6.0 wel 15.1 91.3 960 100 Nel 
CO OO OT OOS esis ike it ati eater 9.1 5.8 36.7 89.5 1, 440 270 4.7 
12.0 7.8 35. 2 87.6 1, 240 190 3.3 
12.8 7.9 37.9 89.0 1, 200 180 Bh il 
4.1 3.4 17.8 99.2 6, 000 2, 880 49.7 
3.3 4.0 24.8 98.8 6, 060 2, 930 50. 5 
1919 13/2 5.0 61.9 95. 0 5, 900 2,970 51.2 
FORO CC CRIA EONS stele seiner ies as sh 7 5.0 63.8 93.9 6, 120 3, 050 52.6 
21.0 6.7 68.3 91.9 5, 500 2, 900 50. 6 
21.6 6.5 69.9 86.4 5, 880 3, 090 53. 3: 


Table XI shows the annual and average acre yields of Dwarf milo 
in rows spaced 34 feet apart in the spacing experiments during the 
6-year period from 1914 to 1919, inclusive. In this table the plant 
spacings which were approximately the same are combined. The 
first or thickest rate represents a space per plant ranging from 6 to 
8 inches; the second has a space of 9 to 10 inches to the plant, and 
the third has 12 inches of row space to the plant. In the fourth rate 
the row space ranges from 15 to 18 inches, and in the fifth, from 20 
to 24 inches. All rates were not obtained throughout the entire 
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6-year period. For that reason averages are given for two 4-year 
periods, a 5-year period, and the 6-year period. In the first four 
years, from 1914 to 1917, inclusive, the highest average was made 
by the 15 to 18 inch spacing and the lowest by the 9 to 10 inch 
spacing. In the four years from 1915 to 1919, omitting 1918, the 


Fia, 11.—Dawn (dwarf) kafir in rows spaced 84 inches apart, plants spaced 6 inches apart, Amarillo 
i Cereal Field Station, Amarillo, Tex., August 17, 1915. 


20 to 24 inch spacing ranks first, while the 6 to 8 inch spacing is 
lowest in yield. In the 5-year period from 1914 to 1918, inclusive, 
which includes only three rates for all years, the averages are approxi- 
mately the same. In the 6-year period the averages are approxi- 
mately the same for the two rates which are represented in all years. 


TasLe XI.—Annual and average yields of Dwarf milo in rows spaced 3% feet apart in the 
spacing experiments at the Amarillo Cereal Field Station during the 6-year period from 
1914 to 1919, inclusive. 


[In the statement of yields per acre the bushel is rated at 58 pounds.] 


Annual yields per acre. Average yields per acre. 
Row space per ‘ nes 
plant. 4 years, 1916, | Years,|6 years, 
1914 1915 1916 1917 1918 1919 |) 1914 to) yo)7’ | 1914 to | 1914 to 
1917. and | 1918. | 1919. 
1919. 
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SECOND SECTION, ROWS 7 FEET APART. 


The second section of these experiments differs from the first 
section in the spacing of the rows, which are 7 feet apart, and of the 
plants, which are twice as thick in the rows. 

Table XII shows the data recorded for Dwarf milo grown in rows 
spaced 7 feet apart in the spacing experiments during the 6-year 
period from 1914 to 1919, inclusive. Six plats were grown each 
year, representing as many rates of seeding. However, the spacings 
are not in all cases the same in all years. 

Taste XII.—Data recorded in the spacing experimenis with Dwarf milo grown in rows 


spaced 7 feet apart at the Amarillo Cereal Field Station during the 6-year period from 
1914 to 1919, inclusive. 


[In the statement of yields per acre the bushel is rated at 58 pounds.] 


Row space. | Yields per acre. 
i ‘ ved) | erect 
Year. Suckers. eae ate | 
Plants. | Stalks. | crop. | Grain. 
Inches. | Inches. | Per cent.| Per cent.| Pounds. | Pounds. | Bushels. 

( ae | 2.6 30. 0 99.8 4, 240 | 1,870 3252 
3.9 2.8 29.3 99. 9 3, 820 1, 250 21.6 
; } 3.9 2.6 BB 2 99. 4 4, 660 | 1, 700 29.3 
iti oonapocanoddsuoQoeudcbouEer 4.3 2.8 4.6 99. 6 5, 020 1, 820 31.4 
Ola 2.6 54. 6 99.7 4, 800 | 1,870 3252 
8.6 3.0 65. 0 99. 7 5, 140 2,060 Bi) 
4.1 2.6 37.5 90. 4 7, 680 3, 270 56. 4 
4.5 2.6 43.3 92. 4 7,730 3, 520 60. 7 
. 6.0 2.8 52.9 91. 9 7, 540 3, 520 60. 7 
1915...-.-.--.----- pEBeBoeascEsas 9.0 | 3.7 58. 4 84.3 7,260 | 3,130 54.0 
9.4 | 3.9 58.5 72.9 7,340 | 3, 080 53. 1 
: 11.2 4,4 60.3 66. 0 7,370 | 2, 980 51. 4 
j Pal 1.8 13. 4 100. 0 1, 590 520 9.0 
3.9 3. 2 18. 0 99. 9 1, 230 400 6.9 
1916 5.)2 3.6 30. 1 97. 4 1, 790 710 IPAS} 
BRORE BBO BOG SE aia leds 5.9 3.15 40. 0 99. 4 2, 500 900 W585) 
We) 4.0 47.1 98. 6 3, 500 1,620 27.5 
26. 4 1583 42.1 87.1 1, 420 730 12.6 
éhal 2.9 8.9 96. 6 3, 600 1,600 27.6 
| 4.5 3.4 23. 6 95. 3 4, 500 1, 850 31.9 
1917 6.0 3.8 36. 5 94, 4 5, 120 2, 060 30. 5 
Festina asic ecmaa sie TR TS 7.4 hy 6) 53. 2 92. 2 4, 920 1,870 32. 2 
9.1 3.4 62.3 92. 8 5, 120 1, 890 32.6 
12. 2 3.9 68. 1 92.7 4, 800 1,730 30.7 
156) 1.5 0 99. 5 1, 160 | 170 2.9 
2.5 2.4 4.7 97.9 1, 060 230 4.0 
1918 3.0 2a, 9.9 98. 5 1, 120 260 4,5 
PROS BOO i adele i aetnaete 4.5 3. 7 16. 9 97. 2 1, 860 700 12.1 
6.0 om 16. 0 96. 0 960 230 4.0 
PAY 7.8 38. 7 87.8 900 270 4,7 
K 2.7 2.5 7.9 94. 8 5, 100 2,720 46. 9 
2.7 2.6 6.3 96. 4 5, 000 2, 680 46. 2 
1919 6.5 3.6 45, 4 88. 7 5, 160 2, 830 48, 9 
ORGY EOI a tia een alae 10. 3 4.6 55. 5 86. 0 4, 900 2, 660 45.9 
16. 0 5.5 64. 7 80. 2 4,300 | 2,320 40. 0 
22.6 Wout 68. 8 72.3 3, 400 | 1, 780 30. 7 


In 1914 the thickest rate averaged one plant to 3.7 inches and 
the thinnest rate one plant to 8.6 inches of row space, with four 
intermediate rates ranging from 3.9 to 5.7 inches of row space to 
the plant. In 1915 the thick rate was one plant to 4.1 inches of 
Tow space and the thin rate had a row space of 11.2 inches to the 
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plant. The four intermediate rates ranged from 4.5 to 9.4 inches 
to the plant. In 1916 the first five rates ranged from 2.1 to 7.5 
inches of row space to the plant in the different rates. The sixth 
rate was abnormally thin, averaging 26.4 inches of row space to the 
plant. In 1917 the rates ranged from 3.1 to 12.2 inches of row 
space to the plant. In 1918 the thick rate had 1.5 inches of row 
space to the plant and the thin rate 12.7 inches, with the four inter- 
mediate rates ranging from 2.5 to 6 inches of row space to the plant. 
In 1919 there were only five rates, the first two plats having the 
same stand. The thick rate had a stand of one plant to 2.7 inches 
of row space, while the thin rate was abnormally thin, averaging 
one plant to 22.6 inches of row space. In the three intermediate 
rates the row space to the plant ranged from 6.5 to 16 inches. 

The average stalk space in the different rates does not show the 
wide range that the plant space does. This is due to the difference 
in the number of suckers produced, the thin rates having the larger 
number. The percentage of suckers varies from year to year, but 
usually increases as the stand decreases. 

The percentage of erect heads ran high in most plats in all the 
years. Thin stands have a tendency to produce pendent heads, 
though conditions during heading time influence their production. 

The total crop yield ranges from 7,730 pounds from the rate with 
4.5 inches of row space to the plant in the favorable season of 1915, 
to 900 pounds from the 12.7-inch rate in 1918. It varies greatly 
from the different rates in the same year, and from the same rates 
in different years. In the favorable seasons of 1915 and 1919, the 
thicker rates produced best, while in the less favorable seasons of 
1914, 1916, and 1917 the thinner rates yielded highest. The high 
grain yields can not always be correlated with high total crop yields. 
This may be due in part to the development of suckers. A produc- 
tion of suckers which do not develop heads may increase the total 
crop yields, but the percentage of grain may then be less than in 
cases having fewer suckers and a higher percentage of stalks bearing 
heads. To determine the best rate of seeding it is necessary to study 
averages which cover a series of years. These are shown in Table 
XIII. 

The annual and average acre yields of Dwarf milo in rows spaced 
7 feet apart are shown in Table XIII. Four rates are here repre- 
sented. In the first or thick rate, the space per plant ranges from 
2 to 3 inches in the different years; in the second rate, from 4 to 44 
inches; in the third rate it is approximately 6 inches; and in the fourth 
it ranges from 8 to 12 inches. 

Seasonal conditions play an important part in the grain yields. 
In the four years from 1914 to 1917, which include one fair, one good, 
and two poor seasons, the average is in favor of the thin rate. In the 
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four years, 1915, 1916, 1917, and 1919, which include two good and 
two poor seasons, the average is slightly in favor of the 6-inch rate. 
The 5-year period, 1914 to 1918, which includes one fair, one good, 
and three poor seasons, shows the higher yields from the thin rates. 
The 6-year period adds another good season to the 5-year period, 
but does not materially change the results, which indicate that in 
rows spaced 7 feet apart, somewhere between 6 and 12 inches of row 
space per plant for Dwarf milo is the surest rate under Amarillo 
conditions. 

Taste XIII.—Annual and average yields of Dwarf milo in rows spaced 7 feet apart in 


the spacing experiments at the Amarillo Cereal Field Station during the 6-year period, 
from 1914 to 1919, inclusive. 


{In the statement of yields per acre the bushel is rated at 58 pounds.] 


Annual yields per acre. Average yields per acre. 
Row space per peers 
plant. 4 years, 1916, 5 years,| 6 years, 
1914 1915 1916 1917 1918 1919 | 1914 to 1917. 1914 to | 1914 to 
1917. » | 1918. 1919. 


Bush. | Bush. | Bush. | Bush. | Bush. Bush. Bush. | Bush. | Bush. | Bush. 


2 to 3 inches..-...... 32. 2 56. 4 9.0 27.6 4.0 46.9 31.3 35. 0 25. 8 29. 4 
4 to 44 inches......-. 27. 4 60. 7 6.9 31.9 12.1 27.8 31.7 31.8 27.8 27.8 
Grin Ches\yeleeeye ernst 32. 2 60. 7 15.5 35. 5 4.0 48.9 36. 0 40. 2 29.6 32.8 
8 to 12 inches.-..._.. 35. 5 53.1 27.5 32.6 4.7 45.9 37. 2 39. 8 30. 7 33. 2 


COMPARATIVE YIELDS FROM 34-ROOT AND 7-FOOT ROWS. 


Table XIV shows the annual and average acre yields of Dwarf 
milo in the spacing experiments, arranged so that comparisons may 
be made easily between the different methods. [our different rates 
are represented, and these are arranged in four groups, each containing 
the yields from rows spaced 34 and 7 feet apart, but having the 
same number of plants to the acre. The data shown are the distance 
between the rows in feet, the row space between plants in inches, 
and the annual and average acre yields for each spacing. 

Group A contains the data for the thick rate, with an average of 
approximately one plant to 64 inches of row space in rows 3% feet 
apart, and of one plant to each 3 inches where the rows were 7 feet 
apart, or about 24,000 plants to the acre. The highest yield, 67.2 
bushels, from this rate was made in 1915, with the rows spaced 34 
feet apart. This method also made the lowest yield, 1.7 bushels, 
in 1918, but it has given the highest average in the 4-year, 5-year, 
and 6-year periods. 

Group B represents an average stand of one plant to 94 inches of 
row space where the rows are 34 feet apart, and 4.3 inches where the 
rows are 7 feet apart, or approximately 16,000 plants to the acre. 
This rate occurs in only five years where the rows are spaced 34 
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feet apart. A higher yield was produced from 34-foot rows than 
from 7-foot rows during only two of these five years. The average 
yield from both methods in the 4-year period is the same, but in 
the 5-year period the average is in favor of the rows spaced 7 feet 
apart. 


Taste XIV.—Annual and average yields of Dwarf milo in the spacing experiments at the 
Amarillo Cereal Field Station during the 6-year period from 1914 to 1919, inclusive. 


{In the statement of yields per acre the bushel is rated at 58 pounds. * 


Annual yields per acre. Average yields Der 
Space| Row 


Approximate number | be- | space 


of plants per acre. tween| per | 4 Beenie 6 
rows. | plant. years, | years, years, 
1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1914 to| 1914 tol 1914 to 
1917. | 1918. | 1919. 
4 pets All a tn See AS DAY ooh | eae | 
Feet. | Inches.| Bush. | Bush.| Bush. | Bush. | Bush. | Bush. | Bush. | Bush. | Bush. 
32]. 6.5 | 26.2] 67.2] 7.4) 27.6| 1.7|.50.5| 321) 26.0]. 30.1 
troup A, 24,000 plants. { 7 3.0] 32.2] 56.4| 90] 27.6] 40] 46.9] 31.3] 25.8] 29.4 
3h | 9.5.) 2523 °|..68,0 7.61) 26.2-1 4.7 [eee 31 84| 26san |e ete 
Group B, 16,000 plants. { Takes 8:27: 4-60, 7 |. 659) - Sled) | dead 31.7| 27.8| 27.8 
27.8 
Soak nancacete lf: Bh |) 120 | 2148 |'72:8+) 15:5°'|-27.3'| 3.8°|" 5159.1) soseuleeoauallmee sone 
Group C, 13,000 plants. { 7 | 6.0| 322] 60.7| 15.5| 35.5] 40] 489| 36.0] 296] 32.8 
: Nex tShay) 1695422055 [Ole 5) VES BalB4e 5. eee 52 Gil Soni meee ens | beeen es 
Croup 12,000 plants. { 7 |. 9,6), 36:8:) 63.1 :).27.5 | 32.6 | 4.7 | .4500;| 137 2anmemmes 33.2 


Group C represents a stand of 12 inches of row space to the plant 
in the rows spaced 34 feet apart and 6 inches in the rows 7 feet apart, 
or approximately 13,000 plants to the acre. At this rate the best 
yields were produced in two years from the rows spaced 34 feet apart 
and in three years from the rows spaced 7 feet apart, while the 
methods tied in yield in the other year. The rows spaced 7 feet 
apart lead in average yields in all three periods. 

Group D has an average of one plant to 164 inches of row space 
in rows spaced 34 feet apart and 9.6 inches where the rows are spaced 
7 feet apart, or approximately 9,000 plants to the acre. This rate is 
not represented in 1918 by the method with the rows spaced 34 feet 
apart, which leaves five years only for comparison between the two 
methods. In this period the 34-foot rows produced the highest 
yield in three years, but in the 5-year period the rows spaced 7 feet 
apart produced a higher average yield by 34 bushels. It is interesting 
to note that the method of spacing the rows 7 feet apart usually 
produced the highest yields in fair to poor seasons, which is an 
indication that it is the surest method of growing a grain crop in 
unfavorable seasons. 

DAWN KAFIR. 

The series of spacing experiments conducted with Dwarf milo were 
duplicated with Dawn kafir (figs. 10 and 11). As the nature of the 
experiment has already been described, only the results obtained 
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need to be considered. These data are shown in Tables XV to XIX, 
inclusive. ; 
FIRST SECTION, ROWS 34 FEET APARY. 

Table XV shows the results with Dawn kafir in the spacing experi- 
ment with the rows 34 feet apart. (Fig. 10.) Six plats were sown 
each year, representing six different rates. In a few cases practically 
the same stands were obtained in two plats in the same year. This 
condition occurred in the first two plats in 1914 and again in the last 
two plats in 1918. In general the thick rate ranged from 3 to 7 inches 
and the thin rate from 15 to 20 inches of row space to the plant in the 
different years. However, the last two plats in 1917 and in 1919 had 
much thinner stands. 


TaBLeE XV.—Data recorded in the spacing experiments with Dawn kafir grown in rows 
spaced 3% feet apart at the Amarillo Cereal Field Station during the 6-year period from 
1914 to 1919, inclusive. 


[In the statement of yields per acre the bushel is rated at 60 pounds.] 


r 
| 


Row space— Yields per acre. 
Year. | Suckers. | Headed. noe 
R ota : 
Plants. | Stalks. crop. Grain. 
Inches. Inches. | Per cent.| Per cent.| Pounds. | Pounds. | Bushels. 
| 7.0 | 5.3 24.8 40. 7 4, 222 522 8.7 
| 7.2 5. 0 30. 7 63.0 5, 180 1, 052 5) 
1914 8.0 5. 2 35. 3 67.1 5, 360 1,110 18.5 
PSS AS COT a atcha 10.8 5.6 47.7 59. 8 4,780 1,010 16.8 
11.0 5.9 46. 7 60. 4 4, 860 1,120 18.7 
18.7 st 58. 7 76. 2 4, 600 1,140 19.0 
6.0 4.1 2h 93. 6 11,710 | 3,610 60. 2 
8.8 4,1 53.3 93.3] 11, 410 4,140 69. 0 
1915 ‘ 11.8 4.9 58. 6 95. 3 11, 180 4,100 68. 3 
SIRO SG ORT SES A iota i etait 14.8 5.4 63. 5 96. 6 11, 250 4,070 67.8 
18. 8 6.5 65. 3 96. 0 9, 870 3, 760 62.7 
PA a 8.0 62. 0 “96. 1 8, 470 3, 330 55. 5 
4.0 3.4 16.0 8.9 1, 160 UH eseee ity. : 
7.4 4.7 36. 3 1353) 1,640 60 1.0 
1916 11.8 6. 2 47.7 59. 6 3, 800 350 5. 80 
CIO OSTEO re RI GH ea baie ae pea ial 13. 0 6.5 50. 5 53 6 3, 000 250. 4.2 
iy al 7.4 56. 6 51.3 2,780 230 3.8 
20. 5 8.6 58.3 62. 7 2,640 310 Se 
6.1 4.0 34.4 67.2 6, 880 890 14.8 
10.8 4.9 54. 5 64.5 6, 120 730 12. 2 
1917 15.9 yt) 64. 9 68. 2 6, 260 1,110 18.5 
9 SB CONE CORO O ete Biri a 19.3 5.9 69. 7 73. 5 5, 940 1,070 17.8 
26. 2 768 70. 1 90. 5 5, 940 1,610 26.8 
BON 8.9 (Pad 83. 8 5, 160 1, 260 21.0 
3.0 203: 25.1 PEA 1,660 20 O10) 
6.0 5. 2 14. 2 6. 0 1, 540 40 EMA OE 
1918 9.0 Us tl 14. 1 18.9 1, 580 110 1.8 
eee ahsiescclaape ries aye | =te gin) rhs SIG 12.0 10. 0 17.0 25 1 1, 080 40 6 
14.6 11.6 20. 6 22.1 1, 160 70 12 
14.9 10.8 27.1 23. 0 1, 400 | 200 3.3 
7.6 4.3 15.4 100 6, 840 | 2,330 38. 8 
13. 0 6.7 48.3 100 5, 860 1,940 32.3 
1919 19.6 9.6 51. 2 100 5, 700 1,970 32. 8 
Mee CR nas te hie te Te Terai 21.9 10. 9 50. 0 100 5, 160 1, 780 29.7 
37.4 16. 4 55. 1 100 4, 160 1, 530 2050) 
38. 7 15.2 60. 7 100 4,300 1, 560 26. 0 


The tendency to produce suckers changed with the stand and with 
the season, the percentages usually increasing as the stands decreased. 
In 1915 the proportion of suckers ranged from 32.7 per cent in the 
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6-inch spacing to 65.8 per cent in the 18-inch spacing. The maxi- 
mum, 72.7 per cent, was produced in 1917 from a stand of 32.7 
inches of row space to the plant. A low percentage of suckers was 
produced by all rates of seeding in 1918. 

The number of stalks bearing heads varies widely between the 
spacings in some seasons. The number or percentage of headed 
stalks usually increases as the stands decrease. This is especially 
true for the poor seasons of 1916, 1917, and 1918. 

The best total crop yields were produced in 1915, and the poorest 
in 1918. The highest yield, 11,710 pounds, was from the 6-inch spac- 
ing in 1915; and the lowest, 1,080 pounds, from the 12-inch spacing in 
1918. The highest grain yield does not always accompany the high- 
est total crop yield. Seasonal conditions at and following heading 
largely govern the grain yield. Favorable seasons are conducive to 
high grain yields from thick stands, while thin stands have the advan- 
tage in unfavorable seasons. In the favorable season of 1915 the 
highest grain yield was from a stand having 8.8 inches of row space 
to the plant. In the poor seasons of 1916, 1917, and 1918 the highest 
yields were produced by stands with 6 to 7 inches of row space to the 
plant. A study of the average yields for a series of years is essential 
to determine the rate which will give the best results under average 
conditions. These are presented in Table XVI. 


TaBLE XVI.—Annual and average yields of Dawn kafir in rows spaced 3% feet apart in 
the spacing experiments at the Amarilla Cereal Field Station during the 6-year period 
from 1914 to 1919, inclusive. 


[In the statement of yields per acre the bushel is rated at 60 pounds.] 


Yields per acre. Average yields per acre. 


| 5 years, 
Row space per plant. | 3 years, 1914, |5 years, 
| 1915, |4 years,| 1915, | 1914 to] 6 years, 
1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1917, |1915to| and 1916, | 1914 to 
and 1918. |1917to| 1918, 1919. 


1919 1919 1919 
= =| a 
| Bu. | Bu. | Bu. | Bu.| Bu.| Bu.| Bush. | Bush. | Bush. | Bush. | Bush 
Gitovmincheseeeee-eee ee | 8 7/60.2) 1.0])14.8] 0.7] 38.8 37.9 19. 2 24.6 21.9 20.7 
Sito Oinchess=-sss522.5 | 18.5 | 69.0}.....- ip, 1.8 | 25.4 3525) beaeteee PA Wel eee Oc | Se 
List oulsimchesess_ 22 eee EL S978|66823 1" “Or Sh eee Po bl hoy Ae eee eee sal oes Sos Ls, 2, | Seer 
V5itol9imehes: <2 so: | 19. 0:] 62.7) 3.8) 17.8] 3.3 |] 32.8 37.8 21.9 Dl | 24.3 23. 2 
21-40: 261nches 22222 sc 25- Suc DOS o, |- Be 2OMOe | asec 29.7 | BY Ae eM eeal ee ee dac los ocoes| masconee 


The annual and average acre yields from the six spacings are shown 
in Table XVI. The first or thick rate has a stand in the different 
years with 6 to 7 inches of row space to the plant. The second rate 
has a stand with 8 to 10 inches of row space to the plant. This rate 
is omitted in 1916, and the 11 to 12 inch stand is missing in 1917. 
The 15 to 19 inch stand continued through the 6-year period, but the 
21 to 26 inch stand obtains only in three years. In order to get com- 
parisons of all rates it is necessary to strike averages for a 3-year, a 
4-year, two 5-year, and a 6-year period. In the 3-year average, 
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which includes two good seasons and one poor one, there is practically 
no difference in the average yields from the first, fourth, and fifth 
rates. In the 4-year period, which includes two rates only, the 
average yield is in favor of the 15 to 19 inch spacing. This same rate 
leads in the first 5-year period, but is exceeded by the 11 to 13 inch 
spacing in the second. 5-year period. In the 6-year average, which 
includes only two rates, the 15 to 19 inch spacing again has first 
place. These results indicate that under such conditions a stand 
with about 15 inches of row space to the plant is probably the safest 
rate. 

TaBLeE XVII.—Data recorded in the spacing experiments with Dawn kafir grown in rows 


spaced 7 feet apart at the Amarillo Cereal Field Station during the 6-year period from 
1914 to 1919, inclusive. 


[In the statement of yields per acre the bushel is rated at 60 pounds.] 


Row space. Yields per acre. 

Year. Suckers.| Headed. | Tat 
Total | : 
Plants. | Stalks. crop | Grain. 
Inches. Inches. | Per cent.| Per cent.| Pounds. | Pounds. | Bushels. 

5.8 4.6 21.0 96. 8 4, 300 1, 500 25.0 
6.6 4.6 ola 88. 4 4,120 1, 410 PELE 
1914 6.7 4.9 26.5 86.5 3, 480 1, 140 10.0 
DE GRE CI i SAS aa alata eal Use 9) 32. 92.7 3, 600 1,170 19.5 
8.5 5.8 31.3 92.7 3, 320 1,090 18. 2 
| 8.8 4.9 44.5 86.9 4,140 1, 490 24.8 
3.0 2.6 11.5 96. 6 8, 500 2, 860 47.7 
| 4.4 3.0 22.6 92.7 8, 170 2, 880 48.0 
1915 5.9 3.4 43.0 93. 3 8, 290 2, 980 49.7 
SP COR ORIS OS CO OF Ea iti aie s Wed 4.4 40.5 90.5 7, 370 2, 830 47,2 
9.5 4.9 48.2 93. 9 6, 770 2, 630 43.8 
; | 10. 4 Oe: 5152) | 97.5 6, 450 2, 450 40.8 
2.0 1.9 9.2 19.7 1,660 100 1.7 
3.9 2.6 31.2 54. 1 3, 360 510 8.5 
1916 6.0 4.0 33. 4 79.5 3, 120 640 10.7 
OS BR ICE Fats eae zat 8.6 5.1 40.3 60. 8 1, 920 320 8} 
13.0 6.6 50. 0 72.6 1,940 370 6.2 
20.5 9,2 55.3 89.3 2, 440 650 10.8 
Shia) 2.8 14.7 86.4 4,640 1,060 17.7 
4.7 orl: 35. 0 82.1 5, 020 1, 300 21.7 
1917 7.8 3.8 S12 85.5 5, 700 2, 030 33.8 
meg AoLne siowe pT ota ria PLT 4.8 62.3 89.8 4, 840 1, 530 25.5 
‘ 15.8 5.4 65.7 90.8 4, 420 1, 400 23.3 
32.9 9.3 65.7 94.2 3, 480 1, 220 20.3 
11563 1.5 0.0 15.4 1, 440 120 2.0 
3.0 2.9 3.3 18.0 1, 060 115 1.9 
1918 4.5 4.2 leo) 36. 6 940 180 3.0 
Gahan RRR a ete tS) a oe Flee 6.0 5.5 9.0 28. 0 640 70 1.2 
7.6 6.4 15.5 50. 4 900 180 3.0 
15.6 11.6 26.1 66.5 1, 240 70 159) 
z 4.3 3.0 29.5 100 6, 400 2, 225 37.1 
5.9 4.4 24.7 100 5, 225 1, 888 31.5 
1919 9.5 6.3 33.8 100 4,600 1,640 23 
7 DRG OR Sate pena aang ie aaa 12.3 7.8 36.5 100 4,020 1, 420 23.7 
21.0 9.9 52.6 100 3, 340 1, 200 20.0 
47.1 18.7 60. 2 100 2, 000 713 11.9 


SECOND SECTION, ROWS 7 FEET APART. 


Table XVII shows the data recorded with Dawn kafir in rows 
spaced 7 feet apart (fig. 11) in the spacing experiments. In this 
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section, as in the first, six plats were seeded each year, representing 
as many different rates. The stands obtained from the same rate were 
not the same in all years. The stands in the thick rate range from 
about 2 to 5 inches of row space to the plant in the different years, 
while the thinner stands in some years have a much wider range. 

The various spacings between plants in rows 7 feet apart have an 
influence on suckering similar to those in rows 34 feet apart, the per- 
centage increasing as the stand decreases. In 1918 the thick stand 
produced no suckers, but the percentage increased in the thinner rates 
up to 26 per cent in the 15-inch stand. The percentage of suckers was 
much higher in other years, but it usually showed the same general 
trend between the thin and thick rates. 

The good seasons show a high percentage of stalks bearing heads, 
but in these seasons, as in the poor ones, the thinner plantings show a 
higher percentage than the thicker ones. The lowest percentage in 
all the rates was produced in 1918 and the highest in 1919. 

The total crop yields in the 7-foot rows do not run as high as in the 
corresponding spacings with the rows spaced 34 feet apart. The 
highest total crop yield, 8,500 pounds, in this 6-year period, was made 
by the 3-inch spacing in 1915, and the lowest by the 6-inch spacing in 
1918. The high grain yields do not in all cases follow the high total 
crop yields. In 1915 the spacing that ranked second in total crop 
yield had first place in grain yield. In 1916 and 1918 the spacings 
given third place in total crop yield took first place in grain yields. 
The grain yields were higher from all rates in 1915 than in any other 
year. 


TasLe XVIII.—Annual and average yields of Dawn kafir in rows spaced 7 feet apart in 
the spacing experiments at the Amarillo Cereal Field Station during the 6-year period 
from 1914 to 1919, inclusive. 


[In the statement of yields per acre the bushel is rated at 60 pounds.] 


Annual yields per acre. Average yields per acre. 


| | | 
Row space per | | |5 years, | 
plant. | 4 years,| 1914 to |5 years,|6 years, 
1914 | 1915 1916 | 1917 1918 | 1919 | 1915to| 1916, | 1915 to 1914 to 
| | 1918. 1918, 1919. 1919. 
| | 1919. 


Bush. | Bush. | Bush. | Bush. | Bush. | Bush. | Bush. | Bush. | Bush. | Bush. 
2tOjS INCHES Eee ate er saree ee 47.7 7 3 


1 1.9 
4 to 5inches.......-- 25. 0 48. 0 8. 3.0 37. 1 20. 3 24.3 23.7 | 23.9 
Gioches 2. seer 23.9 49.7 LOS 7a\Re ee = 1.2 3150) Seeeeeee 2858) |e ososec bcdasese 
8 to 9inches......--- 18, 2 43.8 5.3 33. 8 3.0 27. 3 21.5 19.5 22.6 21.9 
LO tom Soanchestesac/:|. eases 40. 8 6. 2 25. 5 1.2 | 23. 7 IRREE  eesasse 3} ic aaded 


Table XVIII shows the annual and average acre yields in bushels 
of 60 pounds each for five rates in part or all of the 6-year period from 
1914 to 1919, inclusive. The thick rate had a stand ranging from 2 
to 3 inches of row space to the plant in the four years for which data 
are shown. The second rate, with 4 to 5 inches of row space to the 


GRAIN SORGHUMS IN THE TEXAS PANHANDLE. 35 


plant, was obtained each year. The 6-inch rate is missing in 1918, 
and the 10 to 15 inch rate was omitted in 1914. In the 4-year period, 
which includes four rates, the average is in favor of the 8 to 9 inch 
rate, but in tht two 5-year periods and one 6-year period it favors the 
6-inch rate. This indicates that 6 inches of row space to the plant in 
rows spaced 7 feet apart is probably the best rate. 


COMPARATIVE YIELDS FROM 34-FOOT AND 7-FOOT ROWS. 


- Table XIX shows the annual and average acre yields of Dawn 
kafir in 34-foot and in 7-foot rows in the spacing experiments, so 
that comparisons between the spacings may be easily made. 


TasBLE XI X.—Annual and average yields of Dawn kafir in the spacing experiments at the 
Amarillo Cereal Field Station during the 6-year period from 1914 to 1919, inclusive. 


[In the statement of yields per acre the bushel is rated at 60 pounds.] 


Annual yields per acre. Average yields per acre. 
| ane 
Approximate |Space) Row | | 3 5 5 
number e- | space | | years,|__*_. |years, years, 5 6 
ofplantsper’ tween! per 1915, |Yeats, 1914 | 1914, |years,|years, 
acre. rows.) plant. | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 1917, 1915 | to | 1915, | 1915 | 1914 
‘ : 


to | 1916, | 1917 to 
| 1919 1918. | 1918, | to | 1919. | 1919. 
| ras 1919. | 1919. 


Group A, 24,000 |f 33! 6-7] 8.7] 60.2) 1.0] 14.8] 0.7] 38.8] 37.9] 19.2] 21.9! 24.6] 23.1) 20.7 
plantseee ee Natasa 2= ial 8 LTT ade ral elidega | dO | eee Ronee DESI SOR e ea ee ee See 
Group B, 18,000 34} 8-10] 18.5] 69.0)..... DED nly 25 a4 Wnson5| saeco 25 AE st ee vaoee 
plentsAeeee ees. 7| 45 | 25.0) 48.0) 8.5 21.7| 3.0| 37.1) 35.6] 20.3) 24.3) 27.0) 23.7) 23.9 
roup C, 12,500 34| 11-13] 18.7] 68.3} 5.8]-.-.. CREAN PLETE oe elt aulaes PAN eee al Sau eelbAaa a 
plants esse 7 6 | 23.5] 49.7] 10.7|-..-- | 1ged) Sie ee eke ceea 2353 SUC ECU S yatenl 
Group D, 9,000 34} 15-19] 19.0/°62.7/ 3.8) 17.8) 3.3] 32.8) 37.8) 21.9| 24.3) 27.1] 241) 23.2 
plants..-.-._. poke 7| 8-9 | 18.2) 43.8] 5.3] 33.8] 3.0] 27.3] _37.7] 21.5] 19.5) 25.2] 22.6) 21.9 
Group E, 7,000 34} 21-26)... _. | ite leoses 265 8| eens PARAMOS) ase aaacaa wea ose|ascaenl aecaos 
plantseeer ea asey 7 | 10-15)... .. 40.8| 6.2} 25.5] 1.2] 23.7| 30.0) 18.4|...... | ERE eM DOE5| Enea 


Group A represents a rate of 6 to 7 inches of row space to the 
plant in rows 34 feet apart and 2 to 3 inches where the rows are 7 
feet apart, or an average of approximately 24,000 plants to the acre. 
At this rate the methods are comparable in only four years, and in 
that period the average yield is in favor of the rows 34 feet apart. 

Group B has a stand of 8 to 10 inches in rows 34 feet apart and 
its equivalent in rows 7 feet apart, or approximately 18,000 plants 
to the acre. This rate shows a small difference in the average yields 
in favor of rows spaced 7 feet apart in the 3-year and the 5-year 
periods for which averages are possible. 

Group C has a plant space of 11 to 13 inches in rows spaced 34 
feet apart and of 6 inches in rows spaced 7 feet apart, or an average 
of approximately 12,500 plants to the acre. These rates were obtained 
in only five years and in that period the average yield is in favor of 
the rows spaced 34 feet apart. 

Group D represents a stand of 15 to 19 inches of row space to the 
plant where the rows are spaced 34 feet apart, and 8 to 9 inches with 
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the rows spaced 7 feet apart, or approximately 9,000 plants to the 
acre. This rate continued through the 6-year period from 1914 to 
1919, inclusive. Averages are made for a 3-year period, a 4-year 
period, three 5-year periods, and a 6-year period. The’average yields 
are approximately the same for both methods in the 3-year and 4-year 
periods. In the three 5-year periods and the 6-year period the ayer- 
age yields are in favor of rows 34 feet apart. 

Group E shows a stand of 21 to 26 inches of row space to the plant 
in rows spaced 34 feet apart and 10 to 15 inches where the rows are 
spaced 7 feet apart, or an average of approximately 7,000 plants to 
the acre. This rate was obtained in three years in the 34-foot rows 
and in five years in the 7-foot rows. The average yield for this rate 
in the three years 1915, 1917, and 1919 is decidedly in favor of the 
rows spaced 34 feet apart. 

These data show that in favorable seasons, such as 1915 and 1919, 
the rows spaced 34 feet apart produced a higher yield in all rates with 
one exception than where the rows were 7 feet apart; but in the poor 
seasons of 1916, 1917, and 1918 the high yields are from the 7-foot 
rows in practically all cases. This tends to show that the method 
with rows spaced 7 feet apart is a surer way to grow a grain crop in 
localities which are likely to have unfavorable seasons. The 6-year 
average yields indicate that a row space of 8 to 9 inches to the plant 
is the best rate when the rows are spaced 7 feet apart. 


ENVIRONMENTAL EXPERIMENTS. 


Environmental experiments were conducted at the Cereal Field 
Station, Amarillo, Tex., at the Plant Introduction Field Station, 
Chico, Calif., and at Arlington Experimental Farm, Rosslyn, Va., the 
objects of which were to determine the effect of different climatic con- 
ditions on plant growth and on chemical composition and to determine 
the comparative productivity of home-grown and imported seed. 

These experiments included three of the best commercial varieties, 
viz, Dwarf milo (C. I. No. 332), feterita (C. I. No. 182), and Dawn 
kafir (C. I. No. 340). In 1913 all varieties were grown at the Cereal 
Field Station, Amarillo, Tex. Seed from that crop was sent to the 
other points for sowing in 1914. Beginning with the 1914 crop seed 
was exchanged between all three points each year for sowing the fol- 
lowing season. It was not practicable to get yield data on the crop at 
either the Plant Introduction Field Station or at the Arlmgton Ex- 
perimental Farm, owing to the eating of a large percentage of the 
immature kernels by birds. The damage from that source at these 
points was so great that enough seed for chemical analysis and for 
sowing the next season could be obtained only by protecting a number 
of the heads with paper bags. 
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TaBLE XX.—Agronomic data recorded in the environmental experiments with grain 
sorghums grown at the Amarillo Cereal Field Station during the 5-year period from 
1915 to 1919, inclusive. 


[In the statement of yields per acre the bushel is rated at 60 pounds for kafir and at 58 pounds for other 
sorghums. } 


Year, variety, and 
source of seed. 


1915. 


Dwarf milo: 
Amarillo, Tex.... 
Arlington, Va.... 

Feterita: 

Amarillo, Tex.... 
Arlington, Va.-.- 

Dawn kafir: 
Amarillo, Tex.... 
Arlington, Va.... 


1916. 


Dwarf milo: 
Amarillo, Tex.... 
Arlington, Va.... 
Chico, Calif. ..... 

Feterita: 

Amarillo, Tex... . 
Arlington, Va-.... 
Chico, Calif....... 

Dawn kafir: 
Amarillo, Tex.... 
Arlington, Va..-. 
Chico, Calif..-... 


1917. 


Dwarf milo: 
Amarillc, Tex.... 
Arlington, Va... 
Chico, Calif... .... 

Feterita: 

Amarillo, Tex.... 
Arlington, Va.... 
Chico, Calif. . .... 

Dawn kafir: 
Amarillo, Tex.... 
Arlington, Va.... 
Chico, Calif. ..... 


1918. 


Dwarf milo: 
Amarillo, Tex.... 
Arlington, Va..-. 

Feterita: 

Amarillo, Tex.... 
Arlington, Va.... 

Dawn kafir: 
Amarillo, Tex.... 
Arlington, Va..-. 


1919. 


Dwarf milo: 
Amarillo, Tex.... 
Arlington, Va..-. 
Chico, Calif. ....- 

Feterita: 

Amarillo, Tex.... 
Arlington, Va.... 
Chico, Calif. ...-. 

Dawn kafir: 
Amarillo, Tex.... 
Arlington, Va... . 
Chico, Calif. ..... 


Row space. | 
—— == Erect | 
Suckers. Wenwast | Headed. 
Plants. Stalks, A | 
Inches. Inches. | Per cent. | Per cent. | Per cent. 
Ue?3 3.3 54.1 TRY OS iets es ae 
Vor? ono 54.1 SOLS eee eee 
10.6 3.8 64.2 ISagsacccde 97.4 
10.6 3.9 CSAs aera 95.2 
8.0 4.6 AQUOS | Mts ape 100 
8.0 4.5 AB On ee eee 97.8 
Mkyes ial DSL OCU Sa yag sae 
11.3 5.6 50.5 OBE Ohi iene ee at) 
11.3 5:1 55.1 VOORS Ease ke 
| 
14.8 6.3 BY(c8) || see 13.6 
14.7 5.2 (7a Ln ee GaN 43.2 
14.8 5.5 63870] Ree ea 46.5 
10.8 4.7 BBE ctype. 47.1 | 
10.7 fia bY, Hilt Eee 5207 
10.8 bis OR Tia cu nerrees 50.7 
12.5 4.2 66.4 SIEIGR Megs 
12.5 4.2 66.4 sO lees Sanowe | 
12.5 4.0 68.8 Cy ain Us Ue ea 
19.4 5.0 7S ny DES Pe Ne eee pec Pe 
23.6 5.7 TOCTEN sme e aNeO | 
22.9 | 5.6 2h 8i|. iieny IRE yA | 
} | 
26.4 7.2 OCS ieee a 91.4 | 
26.4 5. 6 kN) en cere 3 83. 4 
26.4 5.1 SOVSuy ee 79.8 
14.8 9.9 32.9 SES leak ee | 
15.0 10.7 29.0 CON SC eee aaa 
10.7 Yoal BB) noose see Wile, 
10.3 | 7.4 28527 | PAE Ree i: 65.4 
16.1 1P)5 6) DIME SCs alert ny 27.0 | 
16.2 13.7 1S Gy) ee ean 44.3 
10.4 4.4 GN NOD oes vesca ue 
12.9 4.8 62.1 | UCD Maseseboaes 
8.5 3.9 538. 4 | LOOPS EES A 8 
44.8 10.8 ONGIe Re and 100 
28.6 7.8 AS slic) <p syaaupaaeal 100 
13.4 4.3 GSHIEES ema 100 
33.1 11.6 GON) ae ys 100 
20.1 7.9 GOR Sie Ween 100 
10.4 5.0 OME Ob a hee aa 100 


Yields per acre. 


‘Total 4 
crop. Grain. 
TT ehh j 
Pounds. | Pounds. Bushels. 
10, 220 3, 580 61.7 
9, 180 3, 780 65.2 
7, 680 2,720 46.9 
10, 400 2,820 48.6 
11,380 3,220 53.7 
11,680 3, 500 58.3 
i} 

1, 090 160 2.8 
800 170 2.9 
760 130 PB} 

1, 050 270 4.7 

2,716 916 15.8 

2,370 860 14.8 

3,740 340 Sy7, 

4,000 370 6.2 

3, 460 320 GY8} 

6, 400 1,720 29.7 

5, 400 1, 560 26.9 

4, 840 1,320 22.8 

5, 750 1, 080 18.6 

4, 640 1, 000 17.2 

4,000 980 16.9 

7,640 1, 400 26. 7 

5, 240 1, 740 29.0 

5, 720 1, 180 19.7 
920 280 4.8 

1, 400 380 6.6 

1, 240 180 3.1 
840 240 4.1 

1, 400 80 1.3 

1,160 120 2.0 

6, 000 2,900 50.0 

5, 200 2,700 46.6 

5; 520 2,600 42.3 

3, 760 1, 580 27.2 

4, 800 2,040 35.1 

5,920 2, 600 44.8 

4,400 1, 560 26.0 

5, 600 1, 860 31.0 

6, 800 2,240 37.3 
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AGRONOMIC DATA. 


Table XX shows the agronomic data recorded for the environ- 
mental experiments conducted at the Cereal Field Station, Amarillo, 
Tex., in the 5-year period from 1915 to 1919, inclusive. In 1915 and 
again in 1918 no crop from seed from Chico, Calif., was grown. For 
each variety the data recorded are from seed continuously grown at 
Amarillo in comparison with that from seed grown at the other points. 
The stands in all plats of the same variety were made comparable by 
hand thinning each year except in 1919, which eliminated whatever 
influence unequal stands might have had on the crop. 

The data recorded for suckers and erect heads in Dwarf milo and 
headed stalks in the other varieties generally do not show any strik- 
ing differences in the same year.. However, in the 1916 crop, feterita 
from the Amarillo seed is somewhat lower in the percentage of suckers 
and considerably below the others in percentage of stalks bearing 
heads. 

The yields of the same variety are fairly close in the same year. 
The seed from the same source did not make the highest yield in all 
years. 


TaBLE XXI.—Annual and average yields of grain sorghums grown in the environmental 
experiments at the Amarillo Cereal Field Station during the 5-year period from 1915 to 
1919, inclusive. 


{In the statement of yields per acre the bushel is uBted ae 60 pounds for kafir and at 58 pounds for other 
sorghums. 


| Annual yields per acre. Averagelyields mer 
Variety and source of seed. | | | ia years, 6 years, 
1915 1916 1917 191s. | 1919 © [1946 1817,) 3915 to 
| 1919. 1919. 
ns | 
Dwarf milo: | Bushels. | Bushels. | Bushels. | Bushels. | Bushels. | Bushels. | Bushels. 
Amarillo Texas. 25. S550. 61.7 2.8 29. 7 4.8 50. 0 27.5 29. 8 
ArlingFON, Vian is epee 65. 2 2.9 26.9 6.6 46. 6 25. 5 29.6 
Chico¥ ality e eee yal MW ce 2.3 D278 |e eGce 44.8 Dai ONillppmeys foe < 
Feterita: | f 
Amarillo, Dexa Skee. 46. 9 ea Chi 18.6 3.1 27, 2 16.8 20.1 
IAtling tons Via weve hela 48. 6 15. 8 | 17.2 4,1 35. 1 22.7 24, 2 
@hicoiCalife so eyae so esines eee 14. 8 | LGA 9512, os esac 44.8 PLN Gone aagans 
Dawn kafir: | 
Amarillon Dexa eke saceen 53. 7 5. 7 | 26. 7 1.3 26. 0 19.5 22. 7 
Arlington Vial()-)- Wesson. = 58. 3 6. 2 29. 0 2.0 31.0 22.1 25.3 
Chicos Calin ese eee ences 5.3 IKEA eae 37.3 ONS | eee meee 


The annual and average acre yields recorded in Table XXI show 
that Dwarf milo from Amarillo seed yielded highest in 1917 and 1919, 
and from the Arlington seed in 1915, 1916, and 1918. The 3-year 
average yield favors the home-grown seed, but the 5-year average 
yield shows no difference between that and the seed grown at the 
Arlington Experimental Farm. 
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Feterita made the high yield from home-grown seed in only one 
year; from seed grown at the Arlington Experimental Farm, Va., in 
three years; and from seed grown at Chico, Calif., in one year. In 
the 3-year average yield, plats from Chico seed take first place and 
from the home-grown seed third place. In the 5-year average yield 
the plat from home-grown seed is lowest. 

Dawn kafir produced less favorable results from home-grown seed 
than either of the other varieties. It made the best yield each year 
from seed grown elsewhere. The crop grown from Arlington seed 
leads in both the 3-year and the 5-year periods. 

These data tend to show that the source of the seed has little influ- 
ence on the yield of the resulting crop when grown at the Amarillo 
Cereal Field Station. 


CHEMICAL COMPOSITION. 


Samples of the grain produced in the environmental experiments 
with Dwarf milo, feterita, and Dawn kafir were analyzed by the Plant 
Chemical Laboratory of the Bureau of Chemistry. The percentages 
of water, ash, protein, fat, and fiber were determined, as were the 
weight of 1,000 kernels and the weight per bushel. Seed grown at 
Chico, Calif., was not available for sowing at any of the three stations 
in 1915, while the crop at Chico in 1917 was a total failure, except 
that enough seed was produced for resowing there in 1918. Analyses 
are presented from seed grown at the Arlington Experimental Farm, 
Rosslyn, Va., and at the Cereal Field Station, Amarillo, Tex., from 
Arlington and Amarillo seed in each of the five years, and at these 
two stations from Chico seed in 1916, 1917, and 1919. The figures 
on crops grown at Chico from Arlington and Amarillo seed are for 
1915, 1916, 1918, and 1919, and from Chico seed in 1916, 1918, and 
1919 only. These data are shown in Table XXII. 

In Table XXII the chemical data on environmental experiments 
are summarized, the data being combined in two ways. The average 
data shown are first combined by stations at which the crop was 
grown and then by sources from which the seed was obtained. Thus 
the average figures on Dwarf milo are given for all the crops grown 
at the Arlington Experimental Farm, Va., from all three sources, 
then those grown at Amarillo, Tex., and then those grown at Chico, 
Calif. Following these, averages are given for all the crops grown 
at the three stations from seed produced at Arlington, at Amarillo, 
and at Chico. Similar data are given for feterita and Dawn kafir. 
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Taste XXI11.—Average composition and weight of sorghum grains grown in the environ- 
mental experiments at three stations in Virginia, Texas, and California, in three or more 
of the five years from 1915 to 1919, inclusive. 


Composition. Weight. 
Crop and place of 
oath Seed from— _ | Years. Protein ak 
, 
Ash. ae eernele: Bushel. 
Dwarf milo: Per cts | Per ct. Pence: Grams. | Pounds 

Arlington, Va..| Rosslyn, Va... ..|1915-19 74] 10.36 3. 00 36.9 58.0 
Do. .......| Amarillo, Tex-. .|1915-19 873°) 10562 3. 06 33.8 | @57.4 
Dose sess |Chicos Cali. wa: etic .74 | 10.41 3.03 34.8 58.8 

Amarillo, Tex.| Rosslyn, Va... ..|/1915-19 .64 | 13.45 3. 32 32.0 58.6 
Do........| Amarillo, Tex... -|1915-19 .62] 13.39 Ba20) 32.0 58.3 
Doane es| Chico, Califater ie .68 | 13.52 3.72 3B) 60.3 

Chico, Calif....| Rosslyn, Va.... eee .61 9. 86 3. 36 3123 59.1 
DO Serer: Amarillo, Tex.. ./1915-16, S56 ON 32) Se 2 37.3 59.5 

1918-19 
Do. -| Chico, Calif... - 1916, . 58 75 3. 37.4 59. 2 
1918-19 
Feterita: 

Arlington, Va.| Rosslyn, Va----..| 1915-19 634), 11530 2: 41.3 59. 2 
DOs Mass Amarillo, Tex... .| 1915-19 64 1S: 2. 40.9 57.9 
Do. -| Chico, Calif... . eee 60 10. 63 2. 40.8 | 59. 2 

Amarillo, Tex .| Rosslyn, Va... ..] 1915-19 63 | 14.32 of 35.3 a 56.6 
DOE ees Amarillo, Tex. - .| 1915-19 65 | 14.35 3. 34.7 a 56, 2 
Dor usses Chico, Calif... . mane 55 14, 35 3s 36.8 58.0 

| 

Chico, Calif....| Rosslyn, Va... -..|1915-16, 55 10. 73 3. 38.3 58.9 

1918-19 
Do. Amarillo, Tex... .|1915-16, 55} 11.34 3. 40. 6 59, 2 
1918-19 
Dowels Chico, Calif.... 1916, 60 155, 3. 5.6 58.3 
1918-19 
Dawn kafir: 

Arlington, Va.) Rosslyn, Va.....| 1915-19 BT 11325 3. 22.6 260.7 
Do........| Amarillo, Tex... .|1915-19 59 10. 92 3. 22.9 60.3 
Doma 3 Chico, Calif... .. peer 61 | 10.60 3! 22.0 60.8 

1919 

Amarillo, Tex.| Rosslyn, Va... ..} 1915-19 72 12, 92 3. 18.9 a58.8 
Do........| Amarillo, Tex_..| 1915-19 81 13.15 3. 19.1 58. 4 
Wolees 22) Chico; Calif ss: <|1916=17; 74 13. 33 Os 17.9 a56.6 

1919 
Chico, Calif....| Rosslyn, Va... .|1915-16, 64| 10.89] 3. 20.0 59. 4 
1918-19 
ID ome, Amarillo, Tex. . .|1915-16, 56 | 10.83 3 0. 9 59.9 
1918-19 
IBYo peta Chico, Calif.....} 1916, BAG ynto7 |i 48/3) 20.5 58.7 
1918-19 
SUMMARY. 
Dwarf milo: 

Rosslyn, Va...| 3stations....... 13 9, 4 1.73 | 10.47 3. 05 ils BDo2 b57.7 

Amarillo, Tex.|....- (0 oy SEN are ea 13 8. 1.64 | 13.45 35 Ue 32.3 58.9 

Chico iC alitnere: | Mr Ca Koen pecl es IL & 1.59 10, 54 os 1. 63 37.3 59.3 

3 stations... /.. Rosslyn, Va..-.. 14 9. 1.67 | 11.32 3. ug 35.3 58. 4 
DOR en niee Amarillo, Tex... 14 9.1 1.64 11.53 3. lh 34. 2 b58. 4 
DOM sean Chico, Calif... . 9 8. -1. 66 11. 90 3: if, 35.1 59. 4 

Feterita: 

Rosslyn, Va..-.| 3 stations....--. 13 1.63 | 11.08 2. 86 uk 41.0 58.7 

Amarillo, Tex .|....- (6 Kovalainen es 13 1.62 | 14.34 aily i 35. 4 656.8 

Chico, Calif... -|.:.. Kopala ee 1 157 3S RLS Bh ie 38. 4 58.8 

3 Stations: ...--. Rosslyn, Va... .- 14 1.61 12. 22 3. Dero 38. 3 ¢ 58.3 
Do. .| Amarillo, Tex... 14 1.62 12, 34 oe 1. 38.6 c 57.8 
TD OM Aeon Chico, Calif... .. 9 1.58 12.18 3. We, 37.7 58.5 

Dawn kafir: H 

Rosslyn, Va...| 3stations...-.... 13 1.59 10. 97 3. ie 22.6 ¢ 60.6 

Amarillo, Tex .|..... donas eae. 13 1.76 | 13.10 3: 1.8 1827 d 58. 2 

Chico, Carlier shar CO 11 1.58 10. 97 3. 1 20. 5 59. 4 

3 Stations....-.. Rosslyn, Va....: 14 1.64] 11.74 3. 1. 20. 5 c59.6 
DOVER ee: Amarillo, Tex... 14 1.66 11.69 3.¢ lg 21.0 59.5 
IDO Sie Chico, Calif... .. 9 1.63 11.73 3. 53 1 20. 1 € 59.0 

| : 


a Data for 1917 not included. 


years only. 


b Twelve years only. 


¢ Thirteen years only. 


d Eleven yearsonly. ¢ Hight 


GRAIN SORGHUMS IN THE TEXAS PANHANDLE. 4] 


Table XXII shows that the conditions under which the crop is 
erown have much more effect on its composition than the source 
from which the seed is obtained. For instance, Dwarf milo grown 
-at the Arlington Experimental Farm, Rosslyn, Va., during the five 
years from 1915 to 1919, inclusive, shows only very shght variation 
in chemical composition from seed produced the previous year at 
Arlington and -at Amarillo. Results are available from crops grown 
at Arlington from Chico seed in only three of the five years, and this 
naturally causes some variation from the averages of the crops 
grown from Arlington and Amarillo seed, but in general the composi- 
tion is practically the same. In the same way milo grown at Amarillo 
from seed from each of the three points is very similar in composi- 
tion, but is lower in water content and in ash and considerably higher 
in protein and fat than milo grown from the same seed at Arlington. 
Milo grown at Chico from seed from the three sources shows rather 
more variation than that grown at Arlington and Amarillo. The 
grain grown at Chico shows a slightly higher water content than that 
grown at Amarillo, but considerably less than that grown at Arlington. 
The ash and protein content of the Chico milo is less than that grown 
at Arlington and decidedly less than that grown at Amarillo. Milo 
grown at Chico has about the same percentage of fat as that grown 
at Amarillo and is slightly lower in fiber. 

In general, the same observations may be made with regard to 
feterita and Dawn kafir grown at the three stations. The variation 
between crops grown from the same seed at the three stations is 
ereater than that between crops grown at any one of the stations 
from seed from the three sources. The moisture content of the seed 
grown at Chico is intermediate between that grown at Amarillo and 
at Arlington. The Amarillo seed is materially higher in protein in 
each case, and is also higher in fiber. The variations in ash and fat 
are not marked. 

SUMMARY. 

The data on the date of seeding, spacing, and environmental 
experiments with grain sorghums, as presented in this bulletin, may 
be summarized briefly as follows: 

(1) The yields are influenced by seasonal conditions to such an 
extent that no one date of seeding is best for all years. The average 
yield in a series of years is the one safe basis for practice. 

(2) All the varieties did not give the highest average yield from the 
same date of seeding. Some yield better from early seeding than 
others. 

(3) Dwarf milo produced the best average yields from sowing on 
the normal date, about May 23; Dawn kafir from the early date, 
_ May 10; and feterita and Manchu kaoliang from the late date, about 
June 10. 
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(4) In the 6-year period from 1914 to 1919, inclusive, Dwarf milo 
in rows spaced 34 feet apart, made the highest average yield, 30.8 
bushels, with 12 inches of row space to the plant. In rows spaced 
7 feet apart during this same period, the highest average yield, 33.2 
bushels, was made by the plants spaced from 8 to 12 inches apart in 
the row. 

(5) The rows spaced 7 feet apart with 6 inches of row space to the 
plant averaged 32.8 bushels per acre in this 6-year period, which is 2 
bushels more than was made by the corresponding rate in rows spaced 
34 feet apart, and practically the same average yield as obtained 
from the 8 to 12-inch spacing. 

(6) Spacing the rows 7 feet apart isa slightly surer way to grow a 
grain crop than spacing them 34 feet apart, but the latter method 
will produce a higher average total crop yield. 

(7) Dawn kafir produces the highest average yields from plants 
with 15 to 19 inches of row space in rows spaced 34 feet apart, and 
from plants with 4 to 5 inches of row space where the rows are spaced 
7 feet apart. The 6-year average yields from these rates were 23.2 
and 23.9 bushels, respectively. 

(8) Dwarf milo seed grown at the Arlington Experimental Farm, 
Va., produced as high yields and a crop otherwise as good at Amat 
rillo, Tex., as homeeetorn seed. 

(9) Feterita seed grown at the Arlington Experimental Farm, 
Va., and sent to Amarillo, Tex., averaged 4 bushels more than the 
home-grown seed in the 6-year period from 1914 to 1919, inclusive, 
and Dawn kafir from the same source averaged 2.6 bushels higher 
in this same period. 

(10) The yield data presented from all the experiments show con- 
clusively that Dwarf milo is by far the better variety to grow under 
conditions such as those at the Cereal Field Station, Amarillo, Tex. 

(11) In the environmental experiments in which Dwarf milo, 
feterita, and Dawn kafir were grown for several years at the Arlington 
Experimental Farm, Va., Amarillo, Tex., and Chico, Calif., from seed 
produced at each of the three stations, it was shown that the source 
of seed had practically no influence on the growth of the crop and 
on yield. Chemical analyses of samples from these crops showed 
that environmental conditions, such as soil and climate, had much 
more influence on the chemical composition of grain-sorghum seed 
than did the sources of the seed from which the crop was grown. 


PUBLICATIONS ON THE GRAIN SORGHUMS. 


Bat, C. R. Three much-misrepresented sorghums. U.S. Dept. Agr., Bur. Plant 
Indus. Cir. 50, 14 p., 2 fig. 1910. 
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—— The importance and improvement of the grain sorghums. U.S8. Dept. Agr., 
Bur. Plant Indus. Bul. 203, 45 p., 13 fig. 1911. 
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Ever since hay has been marketed extensively the hay trade has 
constantly wrestled with the vexing problem of what to do with low- 
grade hay—that is, hay that has been improperly prepared or is of a 
mixture that causes it to be regarded as of a low grade. Such hay is 
hard to dispose of. Indeed, so serious has this perplexing problem 
become that at present the only solution has seemed to lie in keeping 
this kind of hay entirely off the market. 

Since this trouble has been in existence for years, it might be sup- 
posed the producer had made an effort to correct a practice which 
is causing him a loss of thousands of dollars annually. That he has 
not done so is due to two important facts: (1) The producer and the 
dealers do not as yet agree as to what constitutes quality in hay, and 
(2) many producers lack vital market information regarding the 
preparation of hay for terminal and consuming markets. 

A recent and comprehensive survey of the important hay markets 
of the United States has revealed the rather striking fact that a 
large percentage of our present marketing difficulties originates on 
_ the farm, that a thorough knowledge of market requirements on the 
part of the producer would result in less low-grade hay, and that this 
would in turn solve in part at least the ever-present problem of 
what to do with low-grade hay. The purpose of this bulletin is to 
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give briefly accurate information regarding the preparation and mar- 
keting of hay at country points. 


EFFECT OF PRESENT METHODS OF PREPARATION. 


Quality of hay is at present indicated largely by its color, which 
is used to gauge the stage of maturity at which it is cut. The hay 
that grades highest, and consequently brings the most money, is 
usually that having the best natural green color. Hay dealers can 
tell from the color whether hay was cut early, medium, or late, and 
in their opinion the best hay is the early cut hay and the poorest that 
cut late. . 

IMPORTANCE OF TIME OF CUTTING. 


Early cut timothy means timothy cut just as the plant is coming 
into full bloom; medium-cut hay is hay cut just after full bloom; and 
late-cut hay is hay cut entirely after bloom or when the seed is 
formed or up to the time it is almost matured. The same rules apply 
to most of the other grass hays and somewhat to many of the legume 
hays. 

The average hay grower, however, in some sections at least, does 
not agree with the terminal market theory of quality as indicated by 
color. Many producers prefer medium or late cut hay, especially for 
horses, because it is easier to cure and is not so “washy” as early 
cut hay. 

Since this difference of opinion will probably exist for some time, 
it would seem highly advisable for the producer to meet the demands 
of the trade, in so far as he is able, by cutting hay intended for mar- 
ket at the time demanded by the market and by cutting hay for use on 
the farm or for the local market at a little later period. By so doing 
he would get more for his market hay and ‘yet would have the kind 
wanted for his own use.t 

There are a number of factors which tend to prevent hay from 
being cut at the proper time to make the highest quality of market 
hay. These relate to farm economics, such as the interference of 
competitive crops, the availability and use of labor, and improved 
hay-making machinery. Unfavorable weather during hay harvest 
is responsible for much improperly prepared hay in many parts of 
the tame-hay section. 

Carefully conducted studies of methods of making hay and use 
of labor and equipment in many important hay-growing sections 
have shown that the average hay grower does not do the best 
he can in the matter of saving his hay crop. The Department of 
Agriculture is prepared to furnish detailed information regarding 


‘1Recent investigations in hay standardization show that hay graded low on account 
of brown leaves only, in some instances, may be hay cut rather early or just as the plant 
is coming into bloom. 
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the best methods to use on individual farms in the more important 
hay-producing sections of the United States. (See list of haymak- 
ing bulletins on p. 28.) 


IMPROPER CURING. 


Present trade rules governing the grading of hay say that the 
better grades shall be properly cured and sound. This is another way 
of saying that only hay having a good or natural green color will 
bring top prices. The general quality of hay varies because of the 
influence of such factors as methods used and weather conditions. 

Men in the hay trade claim that there has been a change in the 
methods of making hay in the eastern part of the timothy and clover 
section. This would seem to be borne out to some extent by the com- 
paratively recent changes in trade rules or grades. A few years ago 
practically all sets of rules for grading hay contained a grade known 
as “choice” timothy. When this grade was in effect considerable 
“choice” timothy was marketed, but the quantity has gradually 
diminished and this grade has been eliminated by most trade organi- 


zations. ‘The claim is made that there is such a small quantity of» 


“choice ” timothy that it is no longer necessary to retain this grade. 

Country shippers in New York State say that when hay was cured 
in the cock there was plenty of “choice” hay, but since the side- 
delivery rake and the hay loader have come into extensive use 
“choice” hay has gradually disappeared. In fact, some shippers 
claim that they can detect hay handled with these implements as far 
as they can see it. In other words, they believe that the new method 
of curing does not produce so good a quality as the old method of 
curing in the cock. Complaint has also been made concerning the 
lowering of the quality of hay in other States where these implements 
are in general use. The trouble results not from the implements 
themselves, but from the way in which the side rake and loader are 
used. When hay was cured in the cock and was not cocked soon 
enough, it resulted in the same quality as is now obtained when the 
side rake is not used soon enough. If hay is raked as soon as it is 
well wilted and considerable curing is done in the windrow, a good 
quality of hay will result. If, however, the hay is permitted to cure 
entirely in the swath and the loader follows immediately behind the 
side rake, the chances are that the hay will have lost so much of its 


natural green color that it will not grade as “choice.” ‘This change | 


has been brought about largely by the shortage in farm labor, and 
hay growers will have to learn how to use the side rake and loader 
_ most efficiently before they can expect to make good marketable hay. 
_ There is a regional difference in the quality of hay brought about 
almost entirely by weather conditions. In certain parts of the Mid- 
dle West and West there are sections where good hay is generally 
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produced because of the almost ideal weather during the haymaking 
season. Consequently the average quality of the hay is far above 
that in a section where good haymaking weather is the exception 
rather than the rule. There are also variations in the general quality 
of hay within a given locality, caused by methods of curing. It has 
been found in some instances that one or two counties supply the 
larger portion of hay for a certain market, while other counties, per- 
haps nearer to market, are avoided by the city hay dealers. This 
means that producers in the one section have learned how to cure 
their hay to suit the demands of their market, while those in the 
adjoining section have failed so to prepare their hay and consequently 
there is no demand for it under normal conditions. 


RED OR BROWN BLADES. 


The most prevalent fault with improperly cured timothy hay is the 
presence of red or brown blades, sometimes accompanied by brown 
heads. Such blades are very noticeable, and hay containing such 
blades in any quantity—say 50 per cent—will not usually bring top 
‘market prices. | 

Red or brown blades are not always accompanied by many brown 
heads, because such heads usually occur only in late-cut hay, whereas 
red or brown blades may occur in hay cut in bloom. 

It is not known how the actual nutritive value of brown timothy 
blades compares with that of natural green blades. If this were 
known it would undoubtedly throw considerable light on the actual 
value of different grades of market hay and might even effect a 
change in the demand for certain grades. 


UNDERCURED OR HOT HAY. 


Hay that reaches the market in the condition usually termed as 
“hot” is improperly cured. Such hay is usually baled from the 
swath, windrow, bunch, or cock. Producers are sometimes deceived 
by the appearance, especially if the leaves are dry, and believe that 
the hay is ready for baling and for marketing. “ Hot” hay is re- 
garded with suspicion by dealers and seldom brings a geod price. 
Frequently “hot ” hay sells for a low price, and after it has been 
“conditioned ” by spreading out the bales in a warehouse until it 
is cool, it is resold at a good profit. But in such cases the producer 
or shipper sustains the same loss as if the hay could not be con- 
ditioned. 

The lability of hay to arrive in the market hot is sometimes goy- 
erned by the distance from market and the time in transit. Hay 
that probably would not heat when the haul is short and a compara- 
tively short time elapses while in transit, might arrive in the market 
hot er even spoiled if kept a long time in transit. It will not pay 
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the average producer or shipper to take any chances on having his 
hay arrive on the market in a heated condition, since there is no de- 
mand for this kind of hay. 


STAINED AND BLEACHED HAY. 


Stained hay is not -wanted in any market. It is regarded as fit 
only for bedding, for feeders believe that stained hay is neither 


nourishing nor palatable. Producers do not give much thought to 


hay that is stained in spots when feeding it on the farm. They know 
that the animal will eat the good hay and leave the stained parts. 
The dealer and feeder, not knowing how much stained hay is con- 
tained in a bale, either refuse to purchase such hay at all or buy 
it at a price low enough to make ample allowances for the stained 
portion. ‘This applies to all kinds of market hay, with the excep- 
tion of alfalfa. The amount of bleached hay allowed in alfalfa is 
exceedingly small in the higher grades. 


WET AND SNOWY HAY. 


Hay wet either by rain or snow causes considerable trouble in 
markets. Most of the trouble occurs during the winter months, wnen 
hay cortaining snow is baled. During cold weather the hay will 
remain dry and many producers and shippers either overlook or 
ignore the snow when they ship the hay. When snowy hay reaches . 
the South or when the weather turns warm the hay becomes wet and 
sometimes heats and becomes moldy. 

In some parts of the South this phenomenon is called a second 
“ heating ” or sweating and dealers do not regard such hay as having 
been properly prepared. A legitimate business can not be built up 
or maintained if shippers continue to sell such hay as first-class, 
properly cured hay. The fact that shipper or producer failed to 
learn that snow was in the hay has led to endless trouble and loss of 


money. 
MUSTY OR MOLDY HAY. 


Musty or moldy hay is an indication of improper curing or of 
spoiling by rain or snow after it has been put into the barn or 
stack. Such hay is not palatable and is not very salable, because 
if any bad hay shows on the outside of the bale the feeder has no way 
of estimating the amount of bad hay there may be inside the bale. 
Unless hay is abnormally high in price, it is far better to feed moldy 
or musty hay on the farm rather than try to market it, especially on 
the terminal markets, where it may have to pass an official inspection. 


FAULTY METHODS OF BALING. 


In some markets size and weight of bales is an important factor, 
since there is sometimes a difference of several dollars a ton in the 
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same grade of hay in small or large bales. In some sections producers 
could easily find out to what markets their hay is likely to be shipped. 
Then, whenever it is within their power to do so, they should have 
their hay properly baled with respect to size and weight of bale. 

The reasons for the demand for certain sizes and weights are 
numerous and are not always based on facts. They will be discussed 
in a subsequent bulletin dealing with the marketing of hay in ter- 
minal markets.” In this matter the producer can easily afford to meet 
the demands of the market. The only exceptions would be when the 
proper-sized press could not be obtained or when the demand is for 
such small, hght bales that the mmimum weight could not be loaded 
into the ordinary sized box car. About the only way to overcome this 
exception would be to sell the hay “ shipper’s track.” 

If producers and country shippers could have the opportunity of 
following their hay to its final destination and observing the effect of 
improper baling, with respect to the number of broken bales and the 
amount of loose hay that occurs when hay is improperly baled, they 
would see that the loss caused by improper baling totals thousands of 
dollars annually. 

Broken bales are caused by the improper placing of wires; in some 
instances, by the use of too few wires.* In some of the eastern mar- 
kets two-wire bales do not bring so high a price as three-wire bales. 
Dealers say that they are tired of the loss sustained .by two-wire 
bales. The only way they can induce producers to use three wires is 
by offering less for the two-wire hay than it is really worth asa feed, 
or by paying a premium for three-wire bales. 


““ ACCORDION ” BALES. 


“ Accordion” bales are not in demand when properly baled hay is 
available. An “accordion” bale is one that will open out hke an 
accordion when the wires are taken off and it is pulled from both 
ends. - The charges are matted together and it is very difficult to sepa- 
rate the proper amount for feeding each animal. This kind of bale is 
caused either by overfeeding the press or by using a type of press that 
does not separate the charges or turn down the “overlap” at each 
stroke of the plunger. 

Bales having sloping ends and ragged edges or improperly placed 
wires are classed, by present rules, as improperly baled. The pressing 
of improperly baled hay can be prevented only by the producer, be- 
cause baled hay is in that small class of agricultural products which 
remains as prepared on the farm until consumed. 


2 Collier, G. A., and McClure, H. B.: Marketing Hay Through Terminal Markets. U. 8. 
Department of Agriculture, Bulletin 979. 
3 See McClure, H. B.: Baling hay. Farmers’ Bulletin No.1049. 


e 


MARKETING HAY AT COUNTRY POINTS. ul 


‘* SANDWICHED ” ELAY, 


Tt is a waste of time, energy, and money to “sandwich” hay, 
especially if such hay is shipped to a terminal market, because the 
“sandwiching” is likely to be detected, and the shipper will have 
to stand a heavy discount. “Sandwiched” hay is hay that con- 
tains any stained, bleached, moldy, or rotten hay. The unintentional, 
careless sandwiching of hay is inexcusable even when the hay is 
baled by a custom presser, for the producer should be present and 
see that all unmarketable hay is cut out and thrown to one side. 
Shipping this kind of hay is often the cause of the shipper’s failing 
to get a “repeat” order from his customer. In some markets dealers 
keep each other informed concerning shippers. who ship such hay 
or attempt to perpetrate this or other sharp practices. 

If hay is in such bad condition that it is not possible or feasible 
to prevent the baling of all of the bad hay, the best practice for the 
shipper is to invoice the hay for just what he knows it to be, stating 
the amount of sandwiching, so the receiver will know that the shipper 
is not trying to deceive. 

Tt is not always possible for a shipper to load a car uniformly, and 
in such instances proper invoicing will enable the shipper to dispose 
of his sandwiched hay to good advantage and avoid entirely dis- 
putes and consequent losses. 


PLACING THE RESPONSIBILITY FOR BAD BALING PRACTICES. 


It is the unanimous opinion of the hay trade, in practically all 
parts of the country, that something should be done to put a stop 
to bad baling practices. “Sandwiching” and placing incorrect 
weights on tags fastened to bales are two practices that should be 
done away with, because these practices are responsible for a large 
percentage of disputes between shipper and receiver. 

In many instances the shipper or producer-shipper is obliged to 
rely on the custom baler’s weights, since wagon scales are not ac- 
cessible. Incorrect tag weights are usually the result of carelessness 
or dishonesty on the part of the presser and producer-shipper. 

Many in the hay business are in favor of licensing custom balers 
and making them responsible for tag weights and the prevention of 
“sandwiching” or “veneering” hay. In some States, for instance 
New York State, the department of weights and measures has done 
excellent work in bettering tag weights. The improvement was 
brought about by fines imposed on custom pressers. Usually after 
one fine the presser made sure that his weights were correct. In 
other States it has not been possible to follow this method to prevent 
this practice. 
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The production of undesirable mixtures for the market will cause 
a loss to the producer as long as the market does not want such 
mixtures. In other words, certain mixtures are discriminated - 
against regardless of their true nutritive or feeding value. The pro- 
ducer may know positively that certain mixtures are palatable and 
contain more total digestible nutrients than the kinds now in greatest 
demand, yet he is powerless to make feeders realize their value. 

The introduction and general use of a new kind or mixture of hay 
‘is a very slow, laborious undertaking. It has taken a long time to 
create a demand on the market for clover, even alsike clover, and it 
took even longer for alfalfa to find its proper place on the market 
as a feed for horses. 

At present “ grassy” hay is discriminated against very severely 
and is often referred to as “trash,” yet the producer, in many in- 
stances, prefers this kind of hay to straight timothy. If such hay 
as redtop, properly cut and cured, and timothy, containing appre- 
ciable amounts of fine grasses, properly cut and cured, are generally 
found to be equal to or better than straight timothy, then the dis- 
crimination against them will gradually disappear. But this will 
take time, and until the true worth of such mixed hays is determined 
by actual feeding test it is folly for producers to continue to expect 
to get top prices for this kind of hay. 

It is only when hay is very scarce and consequently high in price 
that certain kinds of “off-grade” hays are profitable to the pro- 
ducer. Good timothy with a mixture of perhaps 30 per cent of fine 
grasses having a natural green color, better than the timothy itself, 
has been graded as “sample” hay, which commands a very low price 
in comparison with that of timothy hay. 

An undesirable mixture often causes considerable trouble. This 
trouble begins when the producer undertakes to dispose of it to the 
country: shipper or to ship it himself. In the first place, to the pro- 
ducer it is first class or No. 1 hay, and in his opinion should com- 
mand top prices. If he sells it to an experienced shipper, the price 
received will not be satisfactory to the producer, because he knows 
that it is perhaps excellent in color and is, to him, the best grade of 
hay. Under the circumstances he is likely not to believe the shipper 
when told that such hay is not No. 1, but is “sample” hay under 
present rules for grading. If the producer becomes suspicious, or is 
dissatisfied with the price offered by the shipper, and attempts to 
market it himself, he may think that the receiver is trying to deceive 
him when he claims that the hay is not of the grade called for in the 
contract. About the only way to avoid trouble with undesirable 
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mixtures is for the producer to cease growing such hay and to pro- 
duce only the kind in demand in the markets to which his hay is 
usually shipped. 


MARKETING HAY AT COUNTRY POINTS. 


Tt is not the purpose of this bulletin to advocate any particular 
method of marketing hay, such as selling to country shippers, ship- 
ping by producer direct to consumers or commission men, or selling 
through county agents. Present methods of marketing hay at coun- 
try points as found by a survey covering practically the entire 

Siok 
country will be discussed. 


FUNCTION OF THE COUNTRY SHIPPER. 


A reliable country shipper performs a real, definite service in many 
hay-growing sections. This is especially true in sections where the 
farms are comparatively small and hay is produced for the market 
in comparatively small amounts, from one-half up to 4 or 5 carloads. 
The country shipper renders a direct service by providing a cash 
market for the producer’s hay. In fact, he does more than this, 
because he relieves the producer of all responsibility in finding a 
market for his particular grade of hay and the subsequent trouble 
that so often arises in the marketing. In other words, the farmer’s 
risk is ended when he delivers his hay to the shipper’s warehouse 
or the car. Then the shipper’s risk begins and does not end until he 
' receives his money for the hay, which may be several months or even 
a year later. 

Marketing hay is often a hazardous undertaking, unless a num- 
ber of conditions are right—a combination that is not likely to con- 
tinue for any great length of time. In order to market hay suc- 
cessfully the shipper must have (1) sufficient capital to allow plenty 
of time for settlement; (2) a knowledge not only of the grades used, 
but how each grade.is interpreted on each market or by each receiver 
not located in a terminal market; (8) a knowledge of the kind and 
grade of hay in demand in each of the markets to which he desires to 
ship; (4) a knowledge of the receiver’s financial standing; and (5) 
above all else, knowledge of whether the receiver is honest or resorts 
to any dishonest practices. In other words, it requires considerable 
experience and costs money to learn how to make a success as a 
shipper of hay under present conditions, and it is very doubtful 
whether it will pay the average producer of a small or medium-sized 
hay crop to ship his own hay, except in rare cases, such as when he 
has a definite grasp of all of the five prerequisites. Action based on 
a thorough knowledge of these factors constitutes a large part of the 
functions of the country shipper. 

53222°—21—Bull. 977—_—2 
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COMPETITION BETWEEN SHIPPERS. 


There is sometimes considerable competition between shippers in 
producing territories. The most common kind is the competition 
between regular shippers who live in the same territory and who 
have built up a business and are in it to stay. Their relations are 
more or less friendly, and such competition acts to stimulate the 


country market. 
SPECULATORS. 


Speculators work in divers manners. Lack of space does not per- 
mit a full discussion of the workings of speculators. One or two 
iulustrations will serve. “ Foreign” speculators are those who think 
that prices are going to advance considerably in the immediate 
future. They appear in a producing section and contract for hay 
at’ a price which the country shipper can not afford to offer. In 
many instances no money is paid dewn to bind the bargain, because 
the producer is so elated with the high price he believes he will get 
upon delivery of his hay. Ii the market does strengthen, the deal 
goes through; but if the market fails to advance and the price drops, 
the speculator suddenly leaves the region. Sometimes a few dollars 
per ton are paid down, and if the speculator has to break his bargain 
he will sometimes go to the regular country shipper and try to get 
relief by turning over the business upon receipt of the money paid 
out. When this is done, the regular shipper has the hard task of 
trying to convince the producers that the speculator’s high price 
was all wrong in order that he may be able to buy hay at what it is 
really worth. Such speculators cause a great deal of trouble and 
dissatisfaction and serve no legitimate aid in the marketing of hay. 


LEGITIMATE ‘‘ OUTSIDE” BUYERS. 


“ Outside ” buyers sometimes come into a territory and work some- 
what as do the speculators, in that they pay a higher price than 
the regular shipper can afford to pay. A case of. this kind occurs 
when the outside buyer has a large order to fill at a very good 
price and does not have enough hay in his own territory to fill it. 
He is perfectly justified in advancing prices in the territory in which 
he works, but it is not often that he buys at such high prices for a 
very long time. When the “ outside” buyer is operating, it naturally 
hinders the resident shipper’s business. One reason why the outside 
buyer can afford to pay very high prices is that he may be shipping 
the hay into a territory with which the resident shipper is unfamiliar. 
There may be a marked difference in the manner of interpreting 
grades in this market and in the one to which the resident shipper 
usually ships his hay. These operations work more or less hardship 
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on the resident buyer, because producers are very loath to believe that 
the latter can not pay as much as the “ outside ” buyer. 


TRACK BUYERS. 


Track buyers who deal in hay operate in much the same manner as 
track buyers who deal in grain. Some large terminal-market receiv- 
ers and shippers employ track buyers who travel through the hay- 
producing sections and purchase hay direct from either country ship- 
pers or producers. Occasionally track buyers are not connected with 
a city firm, but are in the business for themselves alone. In this case 
the terms of sale should be very carefully made in order that there 
will be a clear understanding as to the manner and time of payment.‘ 


GENERAL PRACTICES. 


How best to markét hay is a problem that needs to be given more 
careful consideration by many hay producers. Those who do not 
have sufficient help to harvest their hay or do not own baling presses 
should become familiar with the merits of different methods of mar- 
keting their crop. 


MARKETING STANDING OR UNCUT HAY. 


The sale of standing or uncut hay is not common in the timothy 
and clover sections. Sometimes when the producer is so rushed with 
other crops that he is obliged to neglect hay until too late to secure 
good quality, he will endeavor to sell his crop as it stands. The three 
main difficulties in this method of marketing are (1) to find a buyer, 
(2) to agree on the yield, and (3) to reach an amicable agreement 
regarding the price of uncut hay in comparison with that of properly 
cured hay ready for the market. 

If the buyer is a farmer, it frequently is somewhat easier to agree 
on the yield than if the buyer is a shipper or someone who is not 
familiar with the producing power of the farm or hayfield. To cal- 
culate the percentage of dry or marketable hay from the yield of 
standing hay it will be necessary to know roughly the average shrink- 
age of hay in curing.» The amount of water in unwilted timothy is 
about as follows: Minimum 47 per cent; maximum 78.7 per cent; 
average 61.6 per cent. The average amount of water in well-cured 
barn or stack hay, ready for baling, is 12.8 per cent.. The average 
amount of water in red clover when uncut is about 70 per cent, and 
when ready for baling about 10 per cent. Alfalfa when uncut con- 
tains a little more water than clover and when ready for baling con- 
tains a little less. 


4A full discussion of how track buyers operate is given in U. S. Department of Agri- 
culture Bulletin 979, Marketing Hay Through Terminal Markets. 1921. 

5See McClure, H. B.: The Shrinkage of Market Hay. U. 8S. Dept. of Agriculture 
Bulletin No. 873, 1920. 
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A knowledge of the labor requirements in haymaking wiil be neces- 
sary In arriving at the market value of uncut hay, as it will enable 
both seller and buyer to calculate how much should be deducted from 
the market price for this labor. 


MARKETING WINDROW OR COCK HAY. 


Selling hay in the windrow or in the cock is seldom practiced in 
the tame-hay sections. Of the two methods, selling cocked hay occurs 
eftener than, selling in the windrow. There is little time to find a 
buyer when selling windrow hay; and if this method is to be fol- 
lowed, the producer should make the sale before the hay is cut. Hay 
in the cock may safely remain in the field longer than that in the 
windrow, but hay in the cock seldom has a good color if left for 
more than a week. The logical market for hay sold in the windrow 
and cock is the local market. Feeders of loose hay often purchase 
enough during haymaking time to last for several months, and it is 
this class of feeders who furnish a market for the comparatively 
small percentage of the hay crop sold in the windrow or cock. In 
arriving at the actual market value of windrow or cock hay it will 
be necessary to estimate how much to allow for the extra water con- 
tained in the hay. 

The average of all available analyses shows that the maximum 
water content of timothy hay ready to be put into the barn or stack, 
which has been cut early to full bloom, is about 29 per cent, and for 
that cut late bloom to early seed about 22 per cent. Under average 
conditions timothy probably does not contain more than about 20 


- per cent of water when put into the stack or barn. The average 


water content of alfalfa and clover is a trifle higher than of timothy 
when ready to be put into the stack or barn. 


MARKETING BARN AND STACK HAY. 


The general practice in the timothy and clover section is to sell 
hay loose in the barn or stack. That is, the terms regarding price 
per ton are made before the hay is baled. This practice results in a 
very material loss to thousands of producers every year, and causes 
country shippers to lose money in many instances. Sometimes the 
producer alone loses, sometimes the shipper alone loses by this rather 
crude method of marketing. 

The trouble with this method is that the shipper can not tell what 
kind of hay he is buying by merely looking at the hay in the top 
of a mow or on the outside of a stack. The producer ordinarily 
has a knowledge of the percentage of the different grasses, clovers, 
weeds, stubble, trash, ete., in his hay, but he is not likely to say much 
about this knowledge when trying to sell his hay. 
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The average producer does not know the grades as applied in the 
city markets, and he almost invariably claims to have a much higher 
grade than the hay would grade on the city market. Under such 
circumstances the country shipper, in buying unbaled hay, must 
often set a price low enough to cover inferior hay in the middle 
of the mow or stack. This necessary practice, on the part of the 
shipper, often causes an appreciable loss to the producer whose barn 
or stack of hay runs true to the grade of hay that can be seen when 
the sale is made. On the other hand, the shipper sometimes takes 
the producer’s word regarding hay and finds out later, when the hay 
is being delivered, that the quality has been misrepresented, and as 
a result suffers a heavy loss. 

It is the consensus of opinion among country shippers that the 
average hay grower does not know the grades of hay, and also that 
the buying of hay on such producer’s word only is a hazardous 
method. 

The shippers themselves are responsible in many instances for the 
lack of knowledge regarding grades on the part of the producer. In 
purchasing hay from producers the shipper rarely disputes the 
grower, who says that his hay is “choice” or No. 1, but simply pays 
what the hay seems to be worth. It is often for this. reason that 
producers have come to have incorrect ideas as to the grade of their 
hay. 


MARKETING HAY IN THE BALE BY THE PRODUCER. 


The onty solution of present difficulties encountered when hay is 
sold in the barn or stack is to sell it after it has been baled. If this 
were done, the shipper would have an opportunity to see just what he 
is buying and could determine the actual amount of the different 
grades present and would be able not only to protect himself, but 
to pay the producer the proper market price for all of the hay offered 
for sale. As it stands to-day, when the shipper loses on a bad lot 
of hay from one producer he is obliged to try to make up the loss 
on the good hay purchased from other producers. In general, ship- 
pers who buy small lots of hay, say from one-half up to 2 or 3 car- 
loads, from a single producer would welcome the idea of buying 
hay by grade from the producer. 

In some sections selling hay in the bale is practiced rather ex- 
tensively. In the “ Black Belt” of the South alfalfa and Johnson 
erass hay is baled before it is sold. Considerable prairie hay is 
sold in the same manner. This method of preparation before selling 
was brought about because baling from the windrow or cock requires 
less labor than any other method. 

When hay is hauled to the shipping point as soon as it is baled, 
the shipper can inspect it as it comes in; and if there is any varia- 
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tion in grade, the question can easily be settled on the spot to the 
satisfaction of both parties to the transaction. In the “ Black Belt” 
those who do not sell as soon as the hay is baled put their hay in 
warehouses, where it will be protected from the weather until it is 
sold. It is easier to judge the general quality of baled hay in a ware- 
house than of loose hay in the barn where only the hay on top can 
be seen. 


TERMS OF SALE BETWEEN PRODUCER AND SHIPPER, 


Terms regarding location—When a producer offers his hay for 
sale, the first thing the shipper wants to know is where the hay is 
located with reference to the shipping point. Shippers who ship 
from several points are not always able to have a representative 
present when the hay is loaded into the car.by the producer. When 
a car is loaded at a distant siding or town, it is rather expensive to 
the shipper to send one of his men to that point at the time the hay 
is to be delivered, because sometimes the man will spend half a day 
only to find that the producer has decided not to bring the hay on 


‘that day. Then, too, sometimes it comes in so slowly that the whole 


day is spent in loading a 10-ton car. 

The next thing the shipper wants to know is how the hay is stored, 
whether in the barn or stack. Hay often remains unbaled for sev- 
eral months after the sale has been made, and if it is stack hay it 
may deteriorate considerably in a comparatively short time, espe- 
cially if the stack is small or not well built or both. Shippers who 
do not have a hay warehouse at each shipping point must necessarily 
take many chances when buymg hay to be delivered direct to the 
ear. It also frequently happens that the hay the shipper bought for 
No. 1 will run very uneven in quality, and if he does not have a 
warehouse in which to put the off-grade hay, he is obliged to place 
several grades in a car. If the hay purchased is located so that it 
ean be delivered to a shipping-point warehouse, the shipper has a 
chance to keep out the poor hay and load cars as desired. 

Terms regarding quality—One of the greatest sources of trouble 
and dispute between producer and shipper is for the shipper to take 
the producer’s word regarding the quality or grade of hay offered 
for sale. Though it is true that some producers know the grades of 
hay in a general way, it is the opinion among shippers that the 
majority of producers either do not know the market grades of hay 
or they make deliberate misstatements when describing the quality 
of their hay. 

It is equally true that many shippers drive hard bargains when 
they buy hay from the producer. In other words, the producer thinks 
it is to his interest to make it appear that his hay is better than it 
really is, and the shipper thinks that he gains by discrediting the 
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quality of the hay. Investigations conducted by the Bureau of Mar- 
kets have shown that the majority of country shippers find it to be 
good business to pay exactly what any particular grade of hay is 
worth. Consequently, they desire to deal only with producers who 
are honest. In order to make a deal, however, it is necessary for 
shipper and producer to come to an agreement as to the price of the 
hay in question. If the interested parties attempt to agree on the real 
quality or grade the chances are that they will fail to reach a satis- 
factory agreement. Few shippers now attempt to buy hay by grade. 
If they do, they appear to accept the producer’s ideas, but they do 
not pay him what that grade is worth if the hay in question is not 
really of the grade the producer thinks it is. 

The more common method is for the shipper to learn all he can 
- about the mixture and quality by talking with the preducer and in- 

specting the hay in the barn or at the stack and then make an offer 
on the ton basis. By this method there is no chance for argument re- 
garding quality, and the producer can either accept or reject the price 
offered. As the matter stands at present the true grade of hay and 
the market price are determined almost solely by the shipper, and it 
must be admitted that this practice does not work toward bettering 
the marketing of hay at country points. 

Terms regarding baling.—The percentage of hay growers who own 
paling presses is very small in the timothy and clover growing sec- 
“tions, arene the bulk of the market hay is produced. Consequently, . 
hen hay is to be marketed, either the producer or the shipper must 
have the hay baled. In some sections the shipper pays for the baling, 
and this may lead to trouble for one or both parties as well as the 
custom baler, depending upon the manner of paying. 

One Picker general method is for the shipper to pay the peoaueen. 
who in turn pays the money over to the man doing the baling. By 
this method the presser is really working for the producer even 
though it is the shipper’s money that pays for the baling. The pro- 
ducer is supposed to oversee the work in a general way and is re- 
sponsible for the baling of the hay in the proper manner. If the pro- 
ducer merely tells the operator of the press to throw out the worst of it 
but to bale all hay that is not too bad, it frequently happens that too 
much of the bad hay is baled with the good. This causes the shipper 
an endless amount of trouble, especially if he has relied upon the pro- 
ducer to have it properly baled and is not present when the hay is 
loaded into the car. It has been found that many disputes between 
shipper and receiver are due to the fact that the shipper did not see 
the hay put into the car, but trusted the producer to see that the hay 
was baled properly. 

Another common method is for the shipper to do the baling. In 
such cases the press operator is working directly for the shipper. 
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who should keep closely in touch with the pressing. Terms of sale 
by which the shipper does the baling should be very specific con- 
cerning the baling of hay in any way off-grade, so that the pro- 
ducer will not make trouble regarding the rejection by the presser 
of any hay that would cause the consignment to be graded down 
when it arrives in a terminal market. 

Terms regarding payment.—Terms regarding method of payment 
for hay should be clearly understood when the transaction is made. 
Considerable hay is sold by verbal agreement, and if all of the 
terms are not made clear, trouble may arise later, especially if there 
is a change in the market. If the price goes up very much some 
producers will try to break the agreement. The same holds true 
with some shippers when the market declines. 

In some instances it is good business for the shipper to make a- 
small initial payment and take a receipt, so that he will have some- 
thing to show in case trouble arises. It is not customary to pay in 
full for hay before it is delivered unless it is measured in the barn 
or stack at the time the sale is made. Speculators are often able 
to contract for the delivery of considerable hay without paying out 
any money, but a payment of a dollar per ton should be just as 
binding as if three-fourths of the agreed price were paid when the 
sale is made. It is fair to both parties if the balance is not paid 
until the hay is delivered. 

Terms regarding time of delivery.—Terms regarding time of deliv* 
ery are usually very important. A sale wherein the producer agrees 
to deliver the hay whenever notified is likely to be unsatisfactory to 
both parties. lt may be rightly assumed that the shipper will ask 
for delivery of hay when he can sell it advantageously unless he 
has plenty of storage space, in which case the producer would be 
allowed to deliver the hay as soon as he pleased. If the price of 
hay drops soon after the producer sells, it may be several months 
before he will be asked to deliver it. Shippers sometimes want 
hay delivered on very short notice. This may happen at a time 
when the roads are almost or entirely impassable or when there is a 
rush of farm work that must be done by the farmer. Again, the 
shipper may delay the delivery until the new crop is ready to cut 
and the farmer needs his barn room for storing the new crop. Other 
instances could be cited to show the necessity for a clear understand- 
ing regarding the importance to both parties as to the time of de- 
livery. . 

Terms regarding place of delivery.Terms regarding place of de- 
livery are sometimes important. Farmers naturally do not wish 
to haul any farther than necessary, although instances can be cited 
where it might be to the shipper’s advantage to insist on the longer 

haul, as to a siding where wagon scales are accessible. If the hay 
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carries tag weights, the producer will naturally insist that the hay 
be delivered to the siding and that the shipper accept the tag weights. 
If the shipper has reason to believe that the tag weights are in- 
correct, either because they were incorrectly marked when the hay 
was baled or because there has been shrinkage since the hay was 
baled, he will want the hay delivered where it can be weighed on 
wagon scales. It often works out when the producer, whose tag 
weights are suspected of being incorrect, insists on delivering to a 
point where wagon scales are not accessible that the shipper will 
make a rough estimate of the amount the tag weights are off and 
lower his price per ton accordingly. 

Responsibility for damage before hay is delivered—The problem 
of ownership of hay that is damaged by water or destroyed by fire 
after hay has been sold but is still on the producer’s premises is a 
vexing one. It is more than this, for it almost invariably causes bit- 
ter controversies and often lawsuits before the matter is finally 
settled. In some States at least the law bearing on the point in 
question is not clear, as is evidenced by the frequency of suits, espe- 
cially when hay is damaged by fire. 

Verbal contracts do not amount to much when water or fire dam- 
ages hay after the sale has been made. A written contract is the 
only kind that should be regarded as binding when hay becomes 
damaged. 


CONTRACTS. 


tt is good business practice to use a written contract, especially if 
it is fair to both parties. There are many types of contracts drawn 
up by shippers that vary only in minor points. The following con- 
tract, used by a large shipper in New York State, will serve to show 
the general trend of shippers’ contracts. 


ORIGINAL TO BE BILLED TO JOHN SMITH. 


: Seal Nis BYE: —_—_—_, 19—.. 
Mr, —_——____, P. O. address ——————, sells and John Smith, of ——————_, 
N. Y., buys the commodity ———————., described as follows 


CUSTOMARY CONDITIONS COVERING THIS CONTRACT. 


Delivered to the buyer’s warehouse or into cars at ——————_,, NN. Y. 

Seller agrees all hay to be of the same quality throughout, as shown on out- 
side of mows. It is mutually understood and agreed upon that if moldy, 
stained, or off-colored hay or hay of inferior quality to that shown on the out- 
side is found in the mows, balers may stop pressing or bale the same for the 
seller. When hay is not delivered from press te the cars or buyer’s warehouse, 
at is to be stored by the seller in such a manner that it can not become dam- 
aged, and is to be delivered on board the cars or at the buyer’s warehouse at the 
direction of the buyer. 
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Tt is mutually agreed upon and understocd that delivery is to be made and 
title pass when hay is placed on board the cars or in the buyer’s warehouse, and 
in case of damage by fire or water prior to that time, it shall be the loss of the 
seller. Seller agrees to deliver the hay into the car or buyer’s warehouse en- 
tirely dry and in good condition.: it is understood and agreed between 

, seller, and John Smith, the buyer, that this crop of ——————— is 
insured for the full value, or will be insured by the seller in event any money is 
advanced on crop, so that John Smith will not be held in any way responsible 
in case of loss or damage by fire, water, or other damage before delivery at car 
or warehouse. 


Seller 
Buyer 
Per 
Subject to delay in delivery on account of embargoes, car shortage, strikes, 
or other causes beyond the seller’s control. 


Producers do not like contracts—It is a rather difficult. under- 
taking to induce the average farmer, in some sections at least, to 
sign a contract. The longer the contract is, the less likely he is to 
put his name to it, because he does not like to sign one that is full 
of conditions. According to the contract here shown, the hay must 
be of the grade showing on the top of the mow. It has already been 
explained that there may be a considerable variation in the mow or 
stack run of hay. If the producer knows that there is inferior 
hay in the mow, out of sight of the buyer at the time the sale is made, 
he may refuse to sign the contract or he may sign it and afterwards 
claim that the hay all runs even. 

Some shippers claim that when one has the opportunity of buy- 
ing a farmer’s crop it is necessary to make one price and take all 
of the hay, no matter how poorly it turns out. After the contract 
is signed and inferior hay begins to show up the buyer has a very 
difficult task to convince some producers at least that there is a 
decided variation in quality. 

Farmers break contracts —Buyers sometimes expect that farmers 
will break their contracts. Once in a while, a farmer who has 
signed a contract gets a better offer from another shipper, and 
refuses to bring in the hay to the man with whom he signed the con- 
tract. Sometimes the better price is only a small advance of 25 
cents per ton. The farmer knows that he is tied up by legal con- 
tract that. would be binding if taken into court, but the shipper very 
seldom if ever takes the matter into the courts. The only thing 
the shipper would gain would be to teach producers of hay a costly 
lesson, for the lawyer’s fees would probably amount to more than 
the shipper’s profit on the hay. 

Buyers also frequently fail to fulfill verbal contracts, and some- 
times when the market has declined they either refuse to take the 
hay or delay moving it until the producer must sell it to someone 
else to get it out of the way for a new crop. iz 
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Real value of a contract—Notwithstanding all that has been said 
against contracts, there is real value in the contract method of 
marketing. A contract settles definitely the matter of the owner- 
ship of the hay as long as it is on the producer’s premises. There- 
fore it is a valuable instrument, because it protects the shipper 
against loss or damage by water or fire until it is actually in his 
possession, and it actuates the producer to take good care of his 
crop until it is delivered. 


BUYING AND SELLING HAY BY GRADE ON THE FARM, 


Hay is not generally sold by grade on the farm, and until pro- 
ducers are educated to see the benefit of this practice it will not 
come into general use. Real selling of hay by grade on the farm 
takes place when the shipper makes the producer an offer for each 
gerade that is likely to be found in the stack or barn when the hay is 
baled. Ag the hay comes from the press it should be sorted into 
grades before storing, so that when it is delivered a wagonload will 
be of one grade only. As each load is delivered a tally is kept of 
the number and weight of bales of each grade and payment is 
made accordingly. 

The reasons why this method of marketing is not in more general 
use to-day are: (1) It is a new method of doing business, and (2) 
many producers believe that the shipper always wants to get ahead 
of the producer by grading down the good hay. This theory is in 
general incorrect, because many shippers wish to make only a fair 
profit and are very anxious to use this method, as it does away with 
a great deal of loss caused by the old “guess” or “sight unseen” 
method. 

Instances have been noted where shippers buy the majority of 
their hay by grade on a written contract. To sell hay by grade on 
the farm it is necessary for the producer to have implicit confidence 
in the honesty of the shipper. It is also necessary that the shipper 
never abuse this confidence by grading the producer’s hay carelessly. 


FACTORS WHICH PREVENT BUYING AND SELLING BY GRADE ON THE FARM. 


The one great outstanding factor that prevents the general adop- 
tion of the method of selling hay by grade on the farm is the lack 
of uniform grades. This lack affects both producer and shipper. 
The producer has no way at present of learning the true grades of 
hay. For instance, if a farmer grows timothy containing one-third 
of fine tame grasses and cuts and cures it properly, it may have a 
better color than good “standard” timothy, yet it will not bring as 
good a price as No. 2 timothy with a poorer color. 

The shipper at present grades his hay according to the way his 
receiver grades hay. That is, to one customer he is obliged to ship 
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real No. 1 hay, while to some other customer he can ship a poor No. 
2 and it will be received as a No. 1 hay. If the shipper varies in 
grading hay as it is being received from the producer, he will not be 
able to continue the use of this method very long in any community. 

if uniform grades and an effective, unbiased inspection service 
were to be adopted in terminal markets it is believed that most 
shippers would feel entirely satisfied to have the hay graded by an 
official inspector and settle with the producer on the basis of such 
inspection. By this method the producer could easily learn the 
grades of hay and in a short time would actually be able to sell his 
hay by grades on the farm after it was baled, sorted, and piled for 
inspection by the shipper. 


COST OF MARKETING HAY BY THE PRODUCER. 


COST OF BALING. 


The largest single item of cost in preparing hay for the market 
is that of baling. Only the large hay growers own baling presses. 
The most of the baling of market hay, in the timothy and clover 
section, is done by custom pressers. These men usuaily start up 
their presses after the hay has gone through the “ sweat ” in the stack 
or barn, in September, and bale more or less continuously until the 
next crop is ready to be harvested. 

The present price for baling is much higher than just before the 
war, ranging from $2.50 to about $4 per ton. In many instances the 
producer furnishes the wire and the labor required to get the hay 
from the stack or barn to the press feeder. In addition it is some- 
times necessary for the producer to board the regular press crew, 
consisting of three or four men. Considering that a two-horse press 
will turn out about 10 tons per day, and a power press from 12 to a 
little over 20 tons per day, it will be noted that baling is a rather 
costly item if the crew’s board is added to the other costs. 

Under present conditions it is probable that many producers could 
well afford to own presses for baling their hay. If desired, consider- 
able pressing could be done for others near by, and thus the cost of - 
repairs, interest on the investment, and replacement charges per ton 
would be at the minimum for the producer’s hay.® 


COST OF DELIVERING. 


The producer usually agrees to deliver his hay at a point designated 
by the shipper at the time the sale is made. Shippers do not as a rule 
have means of bringing in hay from the country, as it would hardly 
pay them to maintain horses or trucks just for hauling hay. The 


®A full discussion of crew arrangement and cost of baling hay is given in Farmers’ 
Bulletin No. 1049, ‘‘ Baling Hay.”’ 
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average producer does not object to delivering hay if the time of 
delivery does not come when there is other pressing farm work or 
when the roads are in bad condition. 

Most of the hay in many sections is hauled during the fall, winter, 
and early spring, when producers are not exceptionally busy with 
their field crops. Since hay is delivered without outlay for the hir- 
ing of extra help, either men or teams, producers do not count the 
cost of delivering hay, as they would if the actual cost of marketing 
were being ascertained. There is very little accurate data on the cost 
of hauling and putting hay into the car or warehouse. 

The data in Table 1, obtained in making an economic study of the 
cost of hay production in northeastern Oklahoma in the winter of 
1917, will serve to show the comparative cost per ton of hauling hay 
from 1 up to 10 miles. 


TABLE 1.—Prices paid for hauling baled hay to market. 


Distance. Meuptrete Per |! Distance. Usual ae i 
Miles Miles 
Sacer $0. 25 to $0. 35 6 $1. 25 to $1. 35 
Pata etcae .50to .60 Thesehapersh 1.35to 1.50 
Soeeoce 75to .80 8a sse 5 1°50: to. 175 
fe Daa cae ali 90;tor LOOM ea Otee ns = 1.75to 2.00 
Deere LLOKCO} e205, OSE ee. 1.75to 2.00 


METHODS OF HANDLING HAY AT SHIPPING POINT. 


INSPECTION AND WEIGHING OF HAY. 


The inspection of hay at the shipping point as it is delivered from 
the farm is rarely ever a really thorough inspection. The time to 
teach producers market grades is when the hay is brought to the 
shipper’s scales cr warehouse or the car. It too frequently happens 
that the shipper will inspect a wagonload of hay casually as it ar- 
rives and notice that it contains two or three grades, yet will say 
nothing about grades to the grower. If the grower has described 
the hay, as, for instance, good No. 1 timothy, he is likely to go away 
with the idea that he has just delivered some very good hay, while, 
as a matter of fact, the best of it may not be better than a good No. 
2 hay. Shippers usually only object to hay that is so obviously off 
grade that it will not pay to try to ship it, as they know it will be 
graded as “no grade.” Many shippers insist that such hay be taken 
back by the grower.’ 


LOADING DIRECTLY INTO CARS. 
The most common method of handling hay as it comes in from 
the country is to load it immediately into cars and ship it to market. 


7 See Collier, G. A., and McClure, H. B.: The Weighing of Market Hay. U. 8S. Depart- 
ment of Agriculture, Bulletin 978. oie sore 
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Under certain conditions this is satisfactory, while under others it 
is anything but satisfactory. The success of this method of handling 
hay depends upon several factors: (1) Kind or grade of hay han- 
dled; (2) amount to be handled in a given length of time; (3) 
ability of the shipper to get the required number of cars when they 
are needed. If only one car is to be loaded, it will be necessary for 
the shipper to see that the amount needed to fill the car is fairly 
uniform in quality. If he has purchased a carload from 2 single 
producer whose entire lot varies in quality, it will be necessary to 
have some other producer bring in sufficient hay of the desired grade 
to make up a carload. 

- It is such a difficult matter to get two producers or more to bring 
in practically the same grade of hay that many shippers let the 
small producer who has a single carload of hay bring it ali in 
and load it into the car. Right here is one of the greatest faults 
found to-day with the hay business, namely, loading cars unevenly. 
Such cars cause trouble all along the line. 

Former!y shippers did not experience much difficulty in procuring 
cars as ordered. With sufficient cars and plenty of hay coming in, 
it Is a comparatively easy matter to inspect hay by the wagonload 
method and direct the driver to place his load in a certain car. By 
this method the shipper might in one day load several cars of the 
better grades and be able to put all the lower grade hay into a single 
car. Thus the shipper could make an honest invoice on each car 
and avoid trouble, which he could not do if he had to work 2 or 
3 tons of off-hay into the corners of the car, where it could not be 
detected until the car was unloaded. 

In recent years shippers have experienced great difficulty in pro- 
curing cars when needed. The only solution of the trouble caused 
by inability to get several cars at once, so that hay may be graded 
as it is loaded, is for shippers to provide warehouses for the sorting 
and storing of hay where it may be kept until they can procure cars. 


USE AND VALUE OF WAREHOUSES. 


Shippers are divided in their opinions as to the use and value of 
warehouses at country shipping points. Some have been very suc- 
cessful in warehousing hay, while others think that warehouses are 
merely a needless expense. It all depends upon the conditions under 
which the shipper operates. 

The value of a warehouse depends upon: (1) Volume of business; 
(2) number of shipping points; (3) location of the warehouse 
(shipping point) with reference to the direction of shipment; (4) 
obtaining of billing in transit privileges. 

If a shipper does all or the larger percentage of his business at one 
shipping point, there is little question about the success of warehous- 
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ing hay. If, however, he has a number of shipping points, then it 
becomes a question. whether it would pay to build warehouses at these 
various points or to try to run all of the hay through the home ware- 
house or to do without warehouses. 

The location of the warehouse with reference to the other shipping 
points and the direction of shipment to the terminal markets has an 
important bearing upon the value of a sorting warehouse. A sorting 
warehouse is one used to sort or separate hay shipped from storage 
warehouses or brought in from surrounding territory. If the hay 
purchased at the various shipping points necessitates a “back haul” 
it will seldom pay to run the hay through a warehouse. If hay pur- 
chased at various shipping points can be routed so as to pass through 
the home shipping point en route to market, a sorting warehouse can 
be used quite advantageously, provided the shipper has been able to 
secure billing in transit privileges. 

If hay can be billed so that it may be put through a warehouse in 
transit it will give the shipper an opportunity to load cars uniformly. 
Many shippers think that if every shipper could run his hay through 
a warehouse it would result in doing away with all the trouble caused 
at present on account of “ plugged” cars and uneven loading. Some 
shippers are not in favor of warehousing hay. They claim that a 
shipper’s competitor who loads in the ordinary manner often gets 
the same price as does the shipper whose hay has been put through 
the warehouse at an added expense. Such hay does not necessarily 
bring any more money per ton. This is particularly the case during 
times of advancing markets. 

In general, but little is gained in using a warehouse unless the hay 
is sorted and graded as.it comes in, because filling the warehouse in a 
haphazard manner makes it practically impossible to load uniform 
cars when the time comes to place the hay in the cars. 

Some interesting information regarding the value of warehouses 
has been obtained in Aroostook County, Me. The shippers in this 
county do not have any trouble about uniform loading. Practically 
all the hay grown for the market in this county is put inte barns, 
where it is safe from weather injury. As soon as it is baled it is 
hauled to the shippers’ warehouses and is sorted and graded as it 
goes in. When the shipper desires to load a car of any grade of 
hay no difficulty is experienced in loading the car uniformly. Many 
shippers who do not sort hay as it comes in say that they can not 
load cars uniformly because they have to trust ignorant laborers 
who do not know the grades of hay. In the Aroostook County ware- 
houses inexperienced men can be used as efficiently as experienced 
warehousemen, because it is necessary only to tell them where to get 
the hay for each car, as the hay has been previously graded. 


24 ‘BULLETIN 977, U. S. DEPARTMENT OF AGRICULTURE. 
COST OF WAREHOUSING HAY. 


Data are lacking on the actual cost of warehousing hay under dif- 
ferent conditions. A statement of the usual cost will enable ship- 
pers to form some definite idea of the general cost of warehousing. 
When hay is put through a warehouse in transit, the stop-over privi- 
lege costs about $3.50 per car. Unloading into the warehouse costs 
about 35 cents per ton additional. The total cost of unloading, put- 
ting the hay through the warehouse, and back again into the car 
costs about $1. This charge is the cost of labor only and does not 
include overhead charges, such as repairs, interest on investment, 
insurance, and depreciation on the warehouse. 


A WELL-EQUIPPED WAREHOUSE. 


The following description of a well-equipped warehouse is given 
for the benefit of those who are considering the building of ware- 
houses in which to sort and grade hay. The warehouse herein 
described is located in northeastern Michigan, has been in operation 
for several years, and is considered to meet all of the requirements 
of a country warehouse. 

ft is equipped with motor-driven machinery so arranged that with 
the help of about six men, it can unload, grade and store a car of hay 
in about 380 minutes. A car can also be reloaded in about the same 
time. As the hay is unloaded from the cars it is placed upon a 
chain elevator and conveyor, which takes it to a grading platform 
on the fourth floor of the warehouse. At this platform a man 
grades each bale as it arrives and places it in one of the three chutes 
which lead from the platform to the different locations on the three 
lower floors of the warehouse. By operating levers which con- 
trol gates in these chutes, hay can be placed in nine different loca- 
tions in the warehouse. 

The grading platform and the conveyor which brings the hay 
to the grader are shown in figure 1. This figure also shows the 
opening to one of the chutes and the levers which control the gates 
or switches. Another conveyor on the lower floor carries the hay 
from the warehouse to the car and is so arranged that the hay from 
the second and third floors can be placed in the chutes and be de- 
livered to the reloading conveyor. The estimated cost of handling 
hay through this warehouse is $1.50 per ton. 


DISADVANTAGES OF WAREHOUSING. 


Aside from the added cost of handling, some shippers claim that 
warehouses are a disadvantage to them for the reason that when the 
farmers know that the shipper has storage space for their hay they 
will insist on bringing it in at times most convenient to them, so that 
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the shipper is forced to store the hay and often must sell it at a loss 
because of a decline in the market before he can make a sale or obtain 
cars for reshipment. In other words, under certain conditions he is 
forced to become a speculator in hay and generally he will pay a price 
which will protect him against all possible risks. 


METHODS OF LOADING CARS. 


Many cars are improperly loaded, the bales not being so placed as 
to utilize all of the space. A visit to any terminal market that re- 
ceives hay loaded by producers will reveal a surprisingly large num- 
ber of cars improperly loaded. 


Fie. 1.—Grading platform and conveyor. 


When loading bales 14 by 18, 16 by 18, or 17 by 22 inches the hay 
should be loaded in tiers across the end of the car. Hither four or 
five tiers can be loaded in each end of the car, depending upon its 
Jeneth. Usually four tiers are loaded into each end of a 34 or 36 foot 
car. Hive tiers can be loaded into each end of a 40-foot car. Bales 
should be loaded fiat, i. e., with the wires down, or on edge, or part 
flat and part on edge in the tiers. They are placed flat or on edge as 
is necessary just to fill the space. Usually five or six bales can be 
placed in each row of the tier. In an ordinary 36-foot box car, which 
is about 8 feet high and 8 feet wide, 36 of the 14 by 16 bales can be 
loaded or about 30 of the 16 by 18, or 25 of the 17 by 22 bales. The 
doorway of the car will hold about as many bales as the two tiers, 
usually 6 to 10 bales more. The average 36-foot car will therefore 
hold from about 250 of the larger bales to 350 of the smaller bales. 

The large five-wire bales should be loaded differently from the 
sizes just mentioned. Usually two of the large bales laid end to end 
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will reach across the car from one side to the other and four of the 
bales one on top of the other, flat sides together, will reach to the 
top of the car. One tier of the large bales will, therefore, gen- 
erally contain about eight bales. It is sometimes possible to place 
one row of bales on end and thus get an extra bale into the tier. 
From 10 to 14 tiers can be loaded into the car, depending upon the 
length of the car, so that a carload of five-wire bales wiil contain 
from 90 to 125 bales. 

Except when shipping new hay loaded very loosely, there should 
not be much difficulty in loading cars up to the minimum weight re- 
quired. In sections where hay is baied with power presses, very 
little trouble is experienced in loading a car to its minimum weight. 
In the prairie-hay section hay baled from the windrow with horse 
presses, for shipment to the South, often does not weigh more than 
70 pounds to the bale. This type of bale makes it difficult to load 
cars to the minimum weight, especially in some of the smaller, older 


types of equipment. 
LOADING NEW HAY. 


In shipping new hay the bales should be loaded more loosely than 
old hay. When new hay is crowded close together (in the bale) 
it prevents the circulation of the air and heating is likely to occur. 
It has been found that if bales are loaded on.end and allowed to 
remain a slight distance apart, they will tend to dry out while in 
transit and will therefore not heat too much unless the hay has 
been very inadequately cured. 

The length of time hay will be in transit cena always be taken 
into consideration when loading new hay. If the haul is com- 
paratively short it is not necessary to allow for circulation between 
the bales. Hay that will probably be in transit more than a few 
days should be loaded so as to prevent heating as much as possible. 
It often happens that hay baled from the windrow, swath, or cock, 
is apparently cool when loaded, but arrives “hot” in the market. 
In some such instances shippers question the statement of the receiver 
when he reports that the hay has arrived “hot.” It is much better 
to hold newly baled hay in storage for a few weeks so that it will 
cure thoroughly than to run the risk of its heating and spoiling in 
transit. 

LOADING CARS UNIFORMLY. 


The uneven loading of cars is a practice that is constantly causing 
a great deal of trouble in the hay industry in‘many parts of the 
country. The trouble is caused by the fact that shippers fail to 
invoice cars properly when they are not loaded uniformly. This 
omission has at least two causes: (1) The shipper is not aware of 
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the fact that there is a variation in the hay or (2) low grade hay is 
deliberately put in with the better hay in order to make a little 
more money out of the deal. 

The hay standardization office of the United States Department of 
Agriculture has some very striking evidence of intentional “ plug- 
ging” of cars. In one instance 25 bales of “Sample” timothy were 
put into a car containing 241 bales of No. 1 timothy. A separation 
analysis of one of the bales of off-grade hay showed it to contain 
55.30 per cent of timothy, 39.50 per cent of volunteer wheat hay, and 
4.50 per cent of weeds. 

When cars are intentionally loaded unevenly an attempt is always 
made to put the poor, low-priced hay in the corners or under the 
good hay so that it can not be detected by a car-door inspection. 
Indeed, some shippers often succeed temporarily in this crooked prac- 
tice when hay is given a “ plug” inspection. 

The old practice of invoicing all of a carload of hay as of the grade 
of the best hay is no longer considered an honest practice. In some 
of the markets receivers have begun to take steps that will tend to 
discourage the practice cf loading cars unevenly, and inspectors are 
placing the lower grade on shipments which contain more than a 
reasonable percentage of such lower grade hay. 

The hay-marketing survey, previously referred to, has shown that 
two grades or more of hay may be loaded into a car and no trouble 
will result if the shipper invoices the hay for just what it is and not 
as all being of the best grade. 
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A better understanding is needed among those interested in the 
marketing of hay as to the weighing methods in use throughout the 
country. It is the purpose of this bulletin to describe the various 
methods and practices now in use, so that the merits of all may be 
studied and compared in order that those methods which are an 
improvement over others may be adopted for the improvement of 
marketing facilities, and that careless, inefficient, and unprofitable 
practices may be discontinued. 

There are four general methods of weighing hay. These are by 
the bale, by the truckload on hand trucks, by the wagonload or 
motor truckload, and by the carload, but for each method there are 
numerous variations caused by the use of various kinds of scales, the 
maaner in which the weights are obtained, and the method by which 
they are recorded and preserved for future reference. 


WEIGHING BY THE BALE. 


Weighing hay by the bale is practiced principally by producers 
and balers in certain sections of the country, the timothy-producing 
sections of Michigan and New York probably being the most repre- 
sentative. Hay is sometimes weighed by this method in terminal 
markets, where tagged weights are recognized as official’ or when 


1By “official” is meant that the agency, by whose authority the certificate is issued, 
guarantees the correctness of the statements contained therein and assumes the liability 
for any loss or damage which may be caused by any errors on the part of its agents. 
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it is desired to weigh only a few bales from a carload to check up 
or verify the weights shown on the tags. Retailers of hay also fre- 
quently weigh hay by the bale. 

Small platform or dormant scales having a weighing capacity of 
from 500 to 800 pounds are commonly used. The dormant scale is 
used only when the bales can be weighed in a warehouse, as it can not 
be moved about and is therefore not practicable for other locations. 


WEIGHING AT TIME OF BALING. 


In some sections hay is almost always weighed when baled, in or- 
der that the baler may know for how much hay he should make a 
charge for baling. He usually owns his scales and carries them 
along with the baler from place to place. It often happens that the 
scales are very much jolted in moving and sometimes will not weigh 
correctly after being set up again. While the error may not amount 
to more than 2 or 3 pounds in one bale it will make a considerable 
difference in the weight of a carload. Scales should always be 
handled carefully while being moved and should always be adjusted, 
balanced, and tested in some reliable manner before another lot of 
hay is weighed upon them. Perhaps the simplest and easiest way 
by which small platform scales may be tested is with a 50 pound test 
weight. Such test weights are manufactured by most scale com- 
panies and may be obtained at a small cost. 


RECORDING THE WEIGHTS. 


It is as important that the weight be correctly read and carefully 
recorded as that the scale weigh accurately. It is the practice in 
some sections to use only the numbers ending in 0 and 5 when weigh- 
ing bales of hay. This is sometimes designated as the “give and 
take” method and consists in giving the weight designation to the 
number ending in 0 or 5 nearest to the actual weight. For exam- 
ple: The weight of a bale weighing 107 pounds would read 105 
pounds, while if it weighed 108 it would be called 110 pounds. It is 
claimed that in weighing a large lot of hay, a wagonload or a car- 
load, the total of the weights will be approximately correct, but it 
has been found that this is not an established fact and that weights 
obtained by this method frequently vary from 25 to 50 pounds on a 
ton of hay. The difficulty seems to be that the weigher “ takes” more 
often than he “gives.” To be really accurate the actual weight as 
shown by the scale should be recorded. 


METHODS OF RECORDING WEIGHTS. 
Bale weights are recorded on tally sheets or on tags, the latter 


being attached to the bale. When it is desired to have only the total 
weight of a lot of hay the weights are generally listed on a tally sheet 
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as the bales are weighed, and when the weighing is finished these 
amounts are added to obtain the total weight of the hay. To avoid 
errors the weight of every bale should be tabulated and the number 
of drafts should be checked with the number of bales weighed. 

Tags upon which the weights of the bales of hay have been placed 
are used for recording weights when it is desired that knowledge as 
to the weight of each bale shall be available to the various agencies 
interested in the marketing of the hay. These tagged weights are 
frequently used through all the transactions connected with the mar- 
keting of the hay. Each person who wishes to know the weights of a 
given number of bales copies the amounts from the tags onto his tally 
sheets, from which total weights may be obtained. 


KINDS OF TAGS USED. 


Various kinds of tags are used, varying from a piece of paper to 
a small piece of wood (see fig. 1). Cardboard or a heavy stock of 
paper similar to that used for shipping tags is most frequently 
employed, and the size of the tags varies from that of a strip 
about 1 by 2 inches to a piece about 2 inches square. Some tags 
of standard size and quality are found, but the greater number are 
still cut from any available niaterial by the producer, baler, or dealer 
who tags the hay. In some sections small wooden tags similar to 
those used in marking trees and shrubs for shipment are used in- 
stead of paper, as they are more substantial and can be more easily 
attached to the bale. New York and some other States have laws 
regulating the size of the tags. Such laws were found necessary be- 
cause of abuses in the use of wooden tags. Occasionally large pieces 
of wood or small slabs weighing one or more pounds were found, 
which added materially to the weight of the bale. 


ATTACHING THE TAGS. 


Tags are attached to the bales by placing them under one of the 
baling wires. The hay hook used for handling the hay is usually 
forced under the wire, which is pulled away from the bale sufficiently 
to allow the tag to be placed under it. The hook is then removed 
and the tension of the wire holds the tag in place. 

It is better to place the tag on the end of the bale, because in that 
position it is not so likely to be torn off in the handling of the hay. 
It is more difficult, however, to place it on the end of the bale, be- 
cause of the great pressure of the hay against the wires at that 
point, and it is therefore more often placed upon the side of the bale. 
It has been stated that, while a few tags are lost in handling, if the 
hay is well baled and the tags are carefully attached but little difh- 
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culty is experienced from the losing of the tags, whether placed upon 
the sides or the ends of the bale. 


OTHER USES OF TAGS. 


Besides being used for designating the weights of the bales, tags 
are sometimes used for advertising purposes and for grade or quality 
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Fic. 1.—Types of tags used in various sections for tagging the weight of bales of hay. 


designations. Producers and dealers who wish to become identified 
with the hay they produce or ship frequently have name and ad- 
dress printed upon the tags. They consider this good advertising, 
as they reach a number of prospective purchasers of hay at very 
small expense. 


THE: WEIGHING OF MARKET HAY. 5 


Other handlers of hay use the tags as a means of denoting the 
quality of the hay as well as the weight. This is usually done when 
the shipper makes a specialty of a certain kind or grade of hay. He 
uses a trade name or brand to represent the kind of hay handled, such 
as “Alpha Brand” or “Omega Brand,” and generally endeavors to 
have the quality of the hay uniform and equal to a certain recognized 
grade. The purpose of this “branding” and of the use of the name 
on the hay is to build up a demand for the hay marketed by the 
shipper. Both are effective methods of advertising, providing the 
producer or shipper is able and willing to maintain the standard of 
the output. Any deviation from the standard claimed, however, 
would be as widely advertised (and probably more so) as a con- 
tinued adherence to it. 

In some States balers are required by law to place a tag upon 
every bale, giving the weight of the bale and the name and address 
of the baler. In these States the balers are usually the weighers 
of the hay, andthe purpose of the regulation is to enable the sealer 
of weights to knew who is responsible for any incorrect weighing of 
the hay. The letter*of this law is not always followed, however, for 
the dealer handling the hay often has his own name placed upon the 
tag as the baler or weigher. In such instances the person actually 
doing the weighing becomes the agent of the dealer and the dealer 
therefore becomes liable under the law for the correctness of the 
weights. . 

The reason for not having the baler’s name appear upon the tag 
is usually the desire of the dealer to prevent the ultimate buyer of the 
hay from establishing business relations direct with the baler. How- 
ever, there are various other reasons, such as the desire for unifor- 
mity of tags, for using the tags as an advertising medium, etc., which 
may cause the dealer to take upon himself the responsibility for the 
correctness of the weights. 

The date on which the hay is weighed is not entered on the tag, 
but the Bureau of Markets believes that such a date is desirable, as 
it would be of great assistance in determining when the hay should 
be reweighed. 


VARIOUS PRACTICES AFFECTING TAG WEIGHTS. 


_ When hay is weighed correctly by the bale and care is exercised in 
marking the weight upon the tags and in attaching them to the bale 
little difficulty is experienced with bale or tag weights. There are, 
or have been, certain practices, however, which tend to make bale or 
tag weights unreliable and unsatisfactory. Probably the most im- 
portant of these is careless weighing. The bales are placed upon 
the scales, the poise weight is moved along the beam hastily until 
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the beam begins to rise or fail (whichever the case may be), but the 
bale is removed or pushed off the scale to make room for another be- 
fore the beam comes to a balance. Such weights may easily be in- 
correct to the extent of from 5 to 10 pounds. The argument in de- 
fense of this practice is that while some bales wiil be overweight, 
probably a like number will be underweight, so that the total weight 
of the whole lot will be approximately correct. 

Another practice which does not insure correct weights is that of 
weighing a few bales, usually from 10 to 25, and using their average 
weight to compute the weight of the entire lot. This is not only the 
practice of some balers, but is a recognized method of weighing in 
some of the larger terminal markets. 

It is claimed that in some markets if, when making this test weight, 
it is found that the bales actually weigh more than is indicated on 
the tags, the tag weights are used as the official weight. One instance 
is related where a shipper whose returns from a terminal market 
were always a few hundred pounds short of hissnveiced weights hit 
upon the plan of marking the weights on the- tags-of a few bales 
near the doorways a few pounds less than the actual weights, his 
thought being that when it was found that the actuai weights were 
more than the amount indicated on the tags, the invoice weight sup- 
posed to be computed from the tag weights would be accepted, and 
he therefore would be paid the full amount of his invoice. 

The careless or improper marking of the tags causes considerable 
trouble and loss to handlers of hay and should be discontinued. The 
most flagrant practice is probably that of marking the tags before 
the time they are to be used. The numbers placed upon the tags 
are those supposed to represent approximately the weights of the 
bales made by the press that will bale the hay. Sometimes a few of 
the first bales pressed are weighed and the tags for these and the 
remainder of the hay are marked from these weights. In the latter 
instance the weight on the tags would become average weights simi- 
lar to those obtained in the terminal markets by weighing a few 
bales from each car. The difficulty, however, is that the bales may 
not run uniform throughout the carload, but may vary as much as 
25 pounds, because it is frequently necessary to loosen or tighten the 
tension on the bales as hays varying in texture. or moisture content 
are being baled. 


PROPER METHODS OF WEIGHING BY THE BALE. 
To weigh hay correctly by the bale it is necessary: 


First, to have reliable scales in good condition and in balance (see 
fie. 2). ; 
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Second, to weigh each bale carefully, making sure that it is prop- 
erly placed on the scales and is not in contact with other bales or 
objects. 

Third, to have the beam come to a balance before the weight is 
determined or the bale removed. The actual weight should be re- 
corded, and if the bale is to be tagged the actual weight should be 
marked plainly upon the tag. It is no more difficult to place the 
actual weight upon the tag than a weight ending in 5 or 0, for if the 


lic. 2.—Weighing hay by the bale. Hay should be so placed on the platform that it 
does not touch other parts of scales, and the beam should be allowed to come to a 
balance. : 


bale has been properly weighed the actual weight is shown on the 
beam. 

Fourth, a tag should be attached as securely as possible to the bale 
and should be of material of such durability as will stand handing 
and shipping (fig. 2). 


WEIGHING AT WAREHOUSES. 


At many country points and at most of the terminal markets there 
are warehouses in which hay is stored and from which it is later 
shipped or hauled out by wagon or truck. When the hay is weighed 
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into these warehouses three types of scales are used—the platform 
scale, the dormant scale, and the steelyard. The first two are in 
very common use, but the latter is now used only in cotton sections, 
where cotton is stored extensively in the same warehouse. 

When the platform scale is used the hay is usually weighed one 
bale at a time in the manner already described, but as most of the 
hay in the warehouses is weighed while being taken in or out, the 
dormant scale can be used to the best advantage, as the hay can be 
weighed while on the hand trucks en route to the car or warehouse. 


lie. 38.—Weighing on dormaut warehouse scales. Trucks are usually used when 
weighing on such scales, and care should be taken to see that tare weights of all 
trucks used are uniform and that proper tare is allowed. 


WEIGHING ON THE DORMANT PLATFORM SCALE. 


Hand trucks hold from 3 to 5 or more of the medium-sized bales, but 
those holding 3 such bales are the more generally used, as they are 
more convenient to handle and to load and unload. When two or 
more trucks are used at any one warehouse they are usually standard- 
ized as to weight and that amount of tare weight is set upon the scale 
beam. This facilitates the weighing, as the weight then indicated by 
the poise weight on the beam when it comes to a balance is the net 
weight of the hay. This method of weighing hay has been adopted 
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as the official method in several of the large markets and rules de- 
signed to make it accurate and reliable have been adopted by the 
various exchanges and boards of trade. 

The most important provisions of these rules are those relative to 
the balancing and adjusting of the scales, the correct allowance for 
the weight of the trucks, the correct weighing of each draft, the 
proper tabulation of the weights, the accurate totaling of the number 
of bales weighed and of the weights of all the drafts, and the trans- 
mission of the official weights to the proper officers. 


Tig. 4.— Improper method of weighing hay on trucks. ‘The trucker should place the 
truck on the scale and remain away from it while it is being weighed. 


BALANCING AND ADJUSTING THE SCALES. 


When official weights are to be obtained it is usually required that 
the scales be examined to see that they are in order, are free from dirt 
or other obstructions, and are in balance. They should also be tested 
frequently with one or more of the standard 50-pound test weights. 

After the scales are balanced and adjusted the trucks are weighed 
and adjusted until their weight is uniform. The weights of the 
trucks are adjusted to uniformity, usually by adding or taking off a 
washer or two usually kept at hand for that purpose. It frequently 
happens, however, that nails or bolts are used in making the adjust- 
ment, and a sufficient number are tied to the frames of the various 
trucks until all are of equal weight. When all are found to weigh 
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the same amount the tare weight is set at the proper amount and the 
scales are ready to begin the weighing of the hay (fig. 3). 


WEIGHING THE DRAFT. 


As the hay is trucked onto the scales, 3 or more bales at a time, 
the weight is determined and the amount is placed upon a tally 
sheet. While frequently 5 or even more bales are placed upon the 
trucks at some warehouses, the number is usually the same for each 
truck during the weighing of any lot of hay. 


Vig. 5.—Weighing on wagon scaies. Much hay is now weighed on trucks and care 
should be taken to see that the truck is properly located on the scale and that the 
driver is either on or off when obtaining both the gross and tare weight. It is 
considered the better practice to have the driver always off the load while weighing. 


The trucks are wheeled upon the scale and are usually set down, 
so that all bearing points are upon the scale. Instances have been - 
noted, however, where the trucker balanced the truck on the scales 
upon the wheels so that it would not be necessary to lift the truckload 
again when it was desired to wheel it away after being weighed. 
Weights obtained in this manner are very likely to be inaccurate, and 
the practice should not be allowed in obtaining either official or un- 
official weights (fig. 4). 

Only when the truckload of hay has come to rest upon the scales 
should it be weighed. The poise weight should then be carefully 
moved upon the beam until the beam comes to a balance. 
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TABULATING THE WEIGHTS. 


The weight is then placed upon the tally sheet, and this should be 
done before anything else has an opportunity to distract the atten- 
tion of the weigher. To prevent errors from this and similar causes 
the tally sheets are sometimes arranged so that the weights may be 
tabulated in groups corresponding to the tiers of hay loaded into 
the cars. If care is taken in unloading the hay from the car and the 
weigher is notified by the truckers when each tier or section of the 
car 1s completed, the tabulation may be checked with the number of 
bales in the tiers as unloaded and the chances of errors greatly di- 
minished. It is almost uecessary to use some system of checking if 
the weights are to be tabulated correctly. A form for a tally sheet 
which will meet these requirements is shown on page 12. 


TOTALING THE WEIGHTS. 


After all the hay has been weighed, the weights of all the drafts 
are totaled and this is the weight of the lot or load of hay. In sevy- 
eral of the important hay markets inspectors or supervisors ap- 
pointed by the commercial trade associations make frequent visits 
to the warehouses when hay is being weighed and inspect and check 
up the work of the weighers, assist in totaling the weights, and in 
some instances collect the tally sheets for the hay and take them to 
the office of the chief weighmaster. 

In markets where no supervisor is employed the tally sheets are 
mailed, usually each evening, to the office of the chief weighmaster, 
who issues an official certificate of the weight as shown by these tally 
sheets. If the lot of hay weighed was a carload the initial and num- 
ber of the car from which the hay was taken or into which it was 
loaded is shown on the tally sheet and on the official certificate. If 
the lot was less than a carload some other means of identification, 
such as the number of bales or the quality a the hay or the name 
of the owner, may be used. 

When hay is weighed on dormant elhtform scales at warehouses 
located at country shipping or distributing points where there are 
no official weighers or supervisors the same general methods are used 
as at the terminal markets, but frequently no special forms of tally 
sheets are used and the weights are recorded in shipping books or 
notebooks or on anything that may be at hand. 

It is thought that some of the difference between shippers’ and 
receivers’ weights of the same lot or carload of hay is caused by 
carelessness in the matter of recording the weights. A draft may 
be omitted or the weights may be tabulated in such a careless man- 
ner that the number of bales or drafts can not be checked or the 
total correctly obtained. Whoever is responsible for the weighing 
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of a lot of hay owes it to the other interested parties to so safeguard 
the weighing and tabulation that he can be certain the weight ob- 
tained is correct. 
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WEIGHING ON WAGON SCALES. 


In some hay-shipping sections practically all the hay shipped is 
weighed by the wagon or truckload on wagon scales. This method 
of weighing is used extensively also at terminal markets and in dis- 


tributing sections. 
AT SHIPPING POINT. 


Some of the factors to be considered in the use of wagon scales at 
shipping points are the size and capacity of the scale, location, and 
general condition. Wagon scales may differ somewhat in construc- 
tion, but the principal factors that might affect the accuracy of the 
weights are the size of the platform and location of the scale. 

The platforms of most of the farm scales and of many others are 
about 14 feet long. This is sufficient length to allow for the weigh- 
ing of almost any wagonload without the team, but unless the team 
is unhitched from the wagon while the draft is being weighed 
more accuracy in weighing could be obtained on scales with a plat- 
form of sufficient length to hold both the wagon and the team. 

The capacity of the wagon scales generally used varies from 2 to 10 
tons or more. The 5-ton scale is used extensively, but since the advent 
of the motor truck, scales of larger capacity are more desirable. 
When loads of greater length or weight than the length or capacity 
of a scale are to be weighed it is often the practice to weigh one-half 
of the load at a time. This is done by drawing first one end of the 
truck or wagon onto the scales and weighing it, then the other end 
and adding the two weights, taking the sum as the total weight. 
This is not a desirable practice, because any unevenness of the ground 
will throw the load out of level and the weight then will not be 
accurate. 

_ The location of the scale is also an important factor. It should 
be located at a well-drained and easily accessible place, preferably in 
an inclosed building which will protect it from unfavorable weather. 
Some scales are said not to require a foundation, but whether it is a 
scale supposed to require a foundation or not, it will give better serv- 
ice if placed solidly upon a concrete or masonry base that will pre- 
vent the corners or any part of the frame from getting out of level. 
Care should be taken that all bearings work freely and that the plat- 
form does not bind or come in contact with the frame. Loose hay 
and trash should be kept swept away from the scale, and if there is a 
pit under the scale it should be well drained and kept free from dirt. 
The approaches to the scale should be nearly level, with just enough 
incline to prevent the water from running toward the scale. 
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TESTING AND BALANCING THE SCALE. 


The same care is necessary in testing and balancing the wagon 
scale as with the portable or dormant platform scale. Scales should 
be examined and tested frequently by an experienced scale man and 
they should also be kept in good repair and in balance. When scales 
are under cover and in a dry place they do not require balancing so 
frequently as when situated in the open, but considerable soil or trash 
may be carried upon them, especially when roads are in bad condi- 
tion. At such times it is necessary to balance them several times a 
day, whereas in dry weather probably once each day would be suffi- 
cient. Scales located in the open must be balanced more frequently, 
especially in rainy weather, as they will absorb several pounds of 
moisture during a shower and will lose it again quickly when the sun 


shines upon them. 
WEIGHING THE DRAFT. 


To obtain the correct weight of a draft requires care and accu- 
racy on the part of the weigher. In weighing hay, especially loose 
hay, the wagon must be entirely on the scale and the load must not 
be in contact with the sides of the scale house or beam box. Care 
must be taken that the presence of the team does not influence the 
weight. If a motor truck is used, it should be brought to rest in 
proper position on the scale, and if the running of the motor disturbs 
the weighing it should be stopped (fig. 5). 

There should be a fixed rule as to whether the driver should be 
weighed with the load, but as a general practice it is better always 
to weigh the load without the driver or any other objects on it or 
on the empty wagon when the tare weight is taken. This will prevent 
any mistakes caused by the weigher forgetting what was weighed 
on or off the load. Numbers of instances have been found of errors 
caused by allowing loads to be weighed on which were farm imple- 
ments, bags of grain, or other articles which were not on the truck 
or wagon when the tare weight was obtained. 


TABULATING THE WEIGHTS. 


It is as important that the weights be recorded accurately as that 
the hay be weighed correctly. At country loading points it is gen- 
erally impossible to have a sworn weigher in charge of the scales, 
and the weighing is usuaily done by the owner of the scales or by one 
of his employees. The qualifications of the weighers in such instances 
are but ordinary intelligence, the ability to do the physical act of 
weighing, to read the amount indicated on the beam or by the weights, 
and to write the amount upon a scale ticket or book. 

In many instances but little system is used in recording the weights 
and the amounts of the gross, tare, and net weight are written upon 
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any blank piece of paper, the unused part of an envelope, a shingle, 
or a piece of board. 

A better method, however, which is in use at many country points, 
is the use of scale tickets in duplicate or a scale book in which the 
weights may be recorded on a stub for future reference as well as 
upon the tickets, which may be detached and given to the driver of 
the wagon or the owner or buyer of the hay. 

At some points where considerable weighing is done registering- 
beam scales are now used. These scales differ from others only in 
the construction of the weight beam. These beams are so made that 
the entire capacity of the scale can be indicated on the beam and there 
is a mechanical device on the poise weight which will print upon a 
ticket inserted in it the amount of the weight indicated by its loca- 
tion on the beam. This device eliminates the possibility of mis- 
reading the weight indicated by the poise and other weights used 
on other scales, but it does not insure correct tabulation or totaling 
of the weights of the various drafts. 


AT TERMINAL MARKETS. 


Wagon scales at terminal markets do not differ from those used 
at shipping points, but where railroads, public-service agencies, ex- 
changes, or other commercial bodies furnish official weight certifi- 
cates for commodities weighed by them, certain qualifications, and 
frequently bonds, are required of the weighmasters, and their work 
is under the supervision .of a chief weighmaster, who sees that the 
various regulations are complied with. 

Official certificates are not necessarily more accurate or of more 
value than certificates issued by any financially responsible indi- 
vidual. Interested parties are protected against dishonest weights 
by law if they desire to avail themselves of its protection. Section 
10 of the interstate commerce act provides that any person who, by 
an act of false weighing or false report of weight, shall be deemed 
guilty of a misdemeanor, and shall upon conviction thereof in any 
court of the United States of competent jurisdiction, within the 
district in which such offense was committed, be subject to a fine 
not exceeding $5,000 or imprisonment in the penitentiary for a term 
of not exceeding two years, or both, in the discretion of the court, for 
each offense. 

Probably the reason official certificates are considered with more 
favor by the trade than private certificates is because more care by 
means of supervision and various regulations is usually taken to 
insure their correctness. 


QUALIFICATIONS OF OFFICIAL WEIGHMASTERS. 


The ability to read and write and to operate a scale are practically 
the only qualifications required of those who are appointed as official 
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weighmasters in the various markets. In some places where the 
scales are owned or maintained by the railroad companies, employees 
who have become incapacitated for other work are made weighers. 
Bond for the honest and faithful performance of duty is required 
of the weighmasters:in some markets, while at others an oath is 
sufficient. Where supervisors are employed they must meet the same 
requirements as the weighmasters, except that in some instances they 
may be required to furnish a larger bond. 


DUTIES OF WEIGHMASTERS. 


Aside from the weighing duties, the weighmasters often have 
other duties which vary greatly in character. At railroad team 
tracks, where the weighing duties are not heavy, the weighmaster is 
often the yardman and polices the yard, together with keeping a - 
record of ihe cars received at the yards and forwarded from them. 
He also directs the teams to the proper cars; in fact, looks after 
everything in connection with the freight peewee in the yard of 
which he has charge. 

If the weigher is an employee of a warehouse owner he may also 
do any of ite various duties connected with the business of his 
employer. 

TIME AND WORK REQUIRED. 


There are no fixed rules as to the hours or amount of work required 
that are applicable to all official weighmasters. The hours of work 
are usually those prevailing in the markets or territory in which the 
work is done. At the railroad yards it is often necessary for the 
weigher to be on hand at an early hour in order that he may check 
up the cars in the yards and learn the location of the various cars 
to be unloaded. These yards may then be closed at an early hour in 
the afternoon, or another weigher may come on duty at the expira- 
tion of the work period of the first weigher. The work periods now 
are generally about eight hours, but many weighers frequently work 
overtime and receive extra pay for the extra time. 


OFFICIAL WEIGHTS AT TERMINAL MARKETS. 


The official weighing of hay in the large markets 1s confined almost 
entirely to hay shipped to those markets, and a composite descrip- 
tion of the various methods of weighing and the supervising of the 
weighing on wagon scales used at these markets is as follows: The 
owner or purchaser of the hay, or his representative, drives his team 
or truck to the scale nearest the car to be unloaded, which has been 
designated as a scale where official weights may be obtained, and pre- 
sents to the weighmaster an order from the seller or owner for the 
hay. This is the weigher’s authority to weigh the loads to be hauled 
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from the car. This order usually contains the car initial and num- 
ber, together with the name of the buyer, and is signed by the seller. 

At St. Louis, where the Merchants’ Exchange maintains a super- 
visor at each team track scale where hay is weighed, this order is 
presented to the supervisor instead of the weighmaster. The super- 
visor, after making a record of it, issues another order, which con- 
tains the wagon number, the car number and initial, and the name of 
the buyer. This order is then presented to the weighmaster, who, 
after obtaining the tare weight, places that amount upon it and gives 
it to the driver. At most other markets the weigher, upon receipt of 
seller’s order, weighs the empty wagon or truck and places the 
amount of the tare weight, together with the car initial and number 
from which the hay is to be taken, upon a weight ticket, which is then 
given to the driver. 

Upon receiving the tare weight the driver proceeds to the car con- 
taining the hay which he is to haul, as shown upon the weight ticket, 
and proceeds to obtain a load of the hay. In several of the large 
markets an inspector is stationed at the wagon track yards whose 
duty it is to police them and to see that drivers obtain their loads 
from the proper cars. They indicate by a check mark or their initials 
on the weight ticket that this has been done. At some markets these 
inspectors are in the employ of the railroads and at others they are 
employed by the commercial exchanges. When the load has been 
obtained it is weighed on the same scales on which the tare weight 
was found, and this gross weight is then also placed upon the ticket 
taken by the driver with the load. 

In all cases a copy of the weights is kept by the official weigher and 
is forwarded by him when the weighing of the car is completed, or at 
the close of the day, to the office of the chief weighmaster, who issues 
an official certificate for the total amount of the weights of each car. 

Where supervisors are also employed the weighmasters usually 
turn over the weights to them, and they, in turn, after recording 
the amounts, forward them to the chief weighmaster. 


WEIGHING FROM PRIVATE TEAM TRACKS. 


Firms operating private warehouses or having private sidings 
and desiring to have official weight certificates issued for hay weighed 
by them usually have one of their employees designated as an official 
weigher. When such an employee is so designated he becomes sub- 
ject to the rules and regulations of the weighing department of the 
commercial exchanges. In markets where bonds are required of the 
weigher he, or his employer, must furnish a bond of a specified 
amount for the proper performance of his duties. Some weighing 
departments have official weighers who can be furnished to the 
various private warehouses on request and can be sent from place 
to place as the need for them occurs. 
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The rules of the various exchanges usually provide that weighers 
at private warehouses may be changed from time to time at the 
option of the chief weighmaster. If he is an employee of the ware- 
house owner, he may be dismissed as an official weigher at any time 
that his services are not satisfactory to the chief inspector or in 
compliance with the rules and regulations of the weighing depart- 
ment or the exchange, but no regular system of rotation of weighers 
at warehouses has been reported at this time. 


OBTAINING THE TOTAL WEIGHTS. 


After all the drafts have been weighed the amounts of the various 
drafts are totaled. This work is done by one or more of several 
agencies, which vary at the different markets. In some instances 
the weights are totaled by the weigher, in others by the supervisor, or 
the figures denoting the amount of the various drafts may be sent 
to the office of the chief weighmaster, where all clerical work will 
be done. 

At this point, investigations show, most of the systems of official 
weighing are weak. Complete information necessary for preparing 
an official weight certificate which would be fair to all parties con- 
cerned is frequently not furnished to the office of the chief weigh- 
master. 


NUMBER OF BALES UNLOADED FREQUENTLY NOT GIVEN. 


The item most frequently omitted is that stating the number of 
whole bales unloaded and the number of bales from which the wire 
may have been broken, or the amount of loose hay, if any (fig. 8). 

The rules of most markets provide that the weighing charges 
shall be paid by the shipper, and it would seem therefore that the 
service was performed for his protection as well as for the protec- 
tion of the buyer. There are several ways in which losses in weight 
may accrue between the time the hay is loaded into the car and when 
it arrives at its destination, but with the exception of shrinkage by 
loss of moisture or shattering all losses will be indicated by the differ- 
ence between the number of bales loaded into the car at point of ship- 
ment and the number received at destination. It has happened that hay 
has been stolen from cars at point of shipment, en route, or while in the 
railroad yards at destination. The handling of the cars in switch- 
ing or shipping has jarred open the doors and allowed some hay to 
fall out before the fact was noted and the door closed. Cars have 
been switched from unloading yards before all the hay has been 
taken out. Parts of carloads have been destroyed by fire and dam- 
aged by water during the process of unloading. The lability for 
such loss or damage is upon those responsible for it or in whose 
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possession the hay was when the loss occurred. It is usually cus- 
tomary, and in some cases necessary, for the shipper to present the 
claim for loss against the railroad, or other agency responsible for it, 
and he must have the proper facts to present with the claim in proof 
of its justness if he would be reimbursed. 

The fact that fewer bales were unloaded from a car than were 
loaded into it, together with statements of the loading and unloading 
weights, is the strongest proof of a loss, and the shipper is entitled to, 
and should have, together with an official weight certificate, an 
official statement as to the condition of the car and the number of 
whole and broken bales or amount of loose hay unloaded from it. 
In a number of large markets it is not now possible to give such a 
statement, because no record is kept of the number of bales unloaded 
from the cars. 


NUMBER OF DRAFTS SHOULD BE RECORDED. 


A record of the number of drafts weighed from each car should 
also be furnished the chief weighmaster and all drafts from any car- 
load should be weighed upon the same scale. An instance was noted 
recently in a large market which issues official certificates, of a claim 
by a shipper of a loss of about 9,000 pounds on one car of hay shipped 
to that market. An investigation disclosed the fact that the hay was 
weighed over two different scales and there seemed to be a strong 
probability that one draft:was not weighed at all. Conditions making 
such practices possible should be eliminated, and it is thought that 
they could be eliminated by proper policing and weighing regu- 
lations. 

THE WEIGHT CERTIFICATE. 


Because of the difference in the weighing practices at the different 
markets the form and contents of the official weight certificates are 
not uniform. In most instances, however, the official certificates now 
in use give only the car initial and number and the total net weight 
of the hay (fig. 6). 

The illustrations on pages 20 to 23 are copies of certificates used 
in several of the important markets. The reader will note that sev- 
eral do not state the number of bales weighed. Only one provides for 
the weight of the loose hay, and none of them contain all the infor- 
mation necessary for the preparation of a claim for a loss or shortage 
in weight. 

Official certificates would be made of more value to those interested 
in them if more detailed information were given and if items which 
would better identify the hay were added. 
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NEW ORLEANS BOARD OF TRADE, LIMITED. 


HAY INSPECTION AND WEIGHING DEPARTMENT. 


CERTIFICATE OF WEIGHT Of.......- BALES HAY, weighed for account of 
Mea ick eee eae nee | ee 
Car Noiand <li tial teks soi eee eas Exits!) uo: see se ee 
GO0d sae ore foe ene ac a Se eae Bales weighing.........2-. pounds 
Old stamedets 22 {te 2.05 AOS oie GR tek 2d A ee ea 
Car stained ss. bit. S222 PO Le ee ge 
News Orleans at. ees see. eee VQ A ene sce Be See 
Secretary. 
‘Fig. Ga. 
INoteeete ee 
STaTE CERTIFICATE OF WEIGHTS AND MEASURES. ORIGINAL. 
AUSTIN; TEXAS? - 2.2 52.522 eee 
Weithed! Hotes. 6-4-8 ae ee Aono kk eee Olu aecey eae Berson as os Texas, 
the following articles consigned or sold to. 3..:. 22. .:2.00s--- sees eee 
Obs 7 $4 ea a Rs , Texas. Weighing charges........-...-- 
2 | | { | 
Article. | Grosswt. | Tare. Net wt. Condition. Remarks. 
| | | 


This is to certify that I have this day weighed the above described articles and 
that the weight and conditions, as set forth, are true and correct. 


Driver °” 
off Precinct No........- ; misciga eee County. 


Fic. 6B. 


THE WEIGHING 


OF MARKET HAY, 


OFFICIAL Crry SCALES. 


W 1605 Nineteenth Street. No. 2 
T BONDED. 
Neri CC reese ee DENVER (COLO eS woe Gay Saget 191. 
SSeS Se Sa ees a eee aes | 
Woadwoheree hee es Gross Lbs. 
IYO 7 soe oa eee ye Tare | Lbs. 
| 
WO al cles cous as eee Seagal eae | 
Net Lbs 
ren ena Weigher. : E e 
Fie. 6c. 
Car. Wagon. Destination. Bales. | Gross.| Tare. | Net. 
| 
Fie. 6D. 
Catro Boarp or TRADE. 
Bales. Grade. Weight 
HAY DEPARTMENT. £ = | ar z 
| 
| 
OBHICUAT CERTIEICATH ARR) Lh 2 olny relcsty ina|paran le ielaesas a = [peck pasbatrac ssa ten: 
(QUATTRO). NT pRB ees os Ge re OR io each ier aiamaie atin [Earns Sipe cia a Ore cic cic 
hishhishptoy certiny: {thatpelhaves lesa yenmsaes|ia see ers tea sa ae 
weighed the contents of car.......--- COMER oh cas 
JERE 5p ral Ae reer anna ear amd found Sato ts 65 le arcade attorney 
Bammer torcombalmy = sss oye oe pounds imDoors2 <2 = ies eee aie aa an) 
of hay. SICleg: eee Se era ie Ee ela 
acid ie Sa ea ee , Weighmaster. NSH Kes gi et ape oe oe ee 
Seals 
6 PRY IN eo oe eres) , Deputy. SCT Gees Ne eel rays age 
Fig. 65. 
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WEIGHT CERTIFICATE 


[ORNAMENT. j Issued by 
Kansas City Hay DEALERS ASSOCIATION 
IAN SAS “Orr yneMigneiys, seis Seis ina aioe Noseee! 


This certifies that our sworn and bonded Weighmaster weighed car as specified 
elowtatary oe Sees Gwe PRONG he fore ae oo Se eae Oe Ry. and that the 
weights shown hereon are correct. 


Consignee. Car No. Initials. | Contents. | Bales. Weight. | Total weight. 


wet. 
Shatterings Estimated ........-- Ibs. 
Notiincluded'im total weights 3s...) 351.) | tle dh eee 
Weightmaster in charge. 
Fic. 6F. ; 
Office of 
(ORIGIN AL) JoHN Dog, 
Supervisor, 
Department of ST eV OUIS: e9 as seats toe Merchants Exchange. 
Supervision of Weights, ; y o 
of the Merchants Ex- erry oa 
change of St. Louis. This certifies 


that 


Fee : 
RNS 3) SLO rR DRI EAN Dc ed yc Supervisor. 


Side seals Side seals End 


e = ee oni a nt 


- Fie. 66. 
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ORIGINAL | 
Form 8-B NO es 
OUT—OrrictaL WEIGHT CERTIFICATE 
CINCINNATI GRAIN AND Hay EXcHANGE 
This certifies that 3 : CIN CININVAGIA OTMOR pat eee 19 eS 
(Cohesaiaaen eo memerae ane INO: epee sete en at as 
was officially weighed by deputy weighman..................... and that the 
weight is Weight crosses cea ace Ibs. 
eee ee ae en ete PNA Pe Ga PE 2 NS ON SR Mare’ = 2-222 2c lbs: 
PP ene ay oD Sena Ae ee eee INetE= eee nels 
ae ee eg os, elon ce pants te nOnibTy, 
3 08 386 Ca OES A OL ee ee ge ere RN a Netae222 eee lbs 
emgtheof can. 5- 22. - LEG Greece ah pene ete eo Agen ae Netsiew seu ee Ibs. 
Marked capacity.....- TD Statens ye sya BU Soke ap Sear eeS N@taice2 26 S23. Ibs. 
Condition of car........ Examined, byeeescee eo. Line delivered to.........- 
SIRVACIE Suiarnnrete SP WN Tine th sR RA PI ENE Gp oA LL Fare EE SNR : 
SiGe eek. ees Weighmaster 
SHGIG = Gisela 
JiMNG!\s ged eada ex Big Pe a OR 
; ! Fie. GH. 


An official certificate should state the date of weighing, the initial 
and number of the car in which the hay arrived; the number of 
drafts in which the hay was weighed from the car; the size of the 
bales (stating the exact measurements, the number of wires, or the 
commercial size designation) ; the number and weight of the whole 
or unbroken bales; the number and weight of the broken bales; the 
weight of the loose hay; the name or title of official weighing the 
hay; and the official record number. A space should also be pro- 
vided for noting the condition of the car. Such a certificate is shown 
on page 25. 

All these items are essential if an official certificate is to serve 
as evidence of the outturn weights of a car of hay and conditions 
affecting them, and is to be used to substantiate claims for losses in 
weight that may occur some time during the course of marketing. 
Anyone interested in such claims is entitled to the necessary in- 
formation, and it should be furnished on the official weight certificate 
for which a charge has been made, presumably of a sufficient amount 
to pay for adequate service (fig. 7). 
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Seb SSE Ss SR Ree nays ee aes ea Me ee ae 192_. 
Name of City. Date. 
THIS Is TO CERTIFY THAT THE HAY contained in car ..-......2..-2 2 ee 
| 
Nec) oem sea a was weighed this.day by :...-.22.2222... eee and the 
correct weight was found to be as follows: 
Behe ne Whole bales: Gross.....2. lbs. Tare.--....-lbs. Net-::..-2 = lbs: 
Number. : 
Bro ors Broken bales: ‘‘ ......--lbs. OP cess cellbss tee ese eeallbas 
Number. 5 
| Loose hay: meh Ss ae BBs Glee ener lbs; =." Saeee lbs. 
Total net weight .-- 2s lbs. 
Sizerolbaless= gue sce oloe nl: eee eee Car weighed in ........ draughts. 
Condition of ear-was as follows. ..... 222 s.c-.:i-cse eee eee 
Official record Nos 3.02.5 oes 6, SS = a 
Chief Weighmaster 
Official seal ( Ye eS SSS PR SiG So) Be eee 
Deputy Weighmaster 
Last date on which scales were officially tested ........... 


Fie. 7.—Form of official certificate w hich will provide necessary information upon which to base a aa 
for loss in weight. 


WEIGHING ON RAILROAD TRACK SCALES. 


There are no data available relative to the amount of hay weighed 
on railroad track scales, but such weights are used in some territories 
to a considerable extent. Railroads weigh shipments over their lines 
in order that proper freight charges may be assessed. 

These track scales are maintained at convenient points which are 
designated as track scale stations and cars to be weighed are switched 
over the scales at these points and the weights obtained. 


OBTAINING THE WEIGHT. 


Methods of weighing the gross and tare differ slightly at different 
scales. The usual practice is to pull or push a train of several cars 
over the scales and to stop, as each car-comes onto the scale, a suffi- 
cient length of time for the weigher to obtain the weight of the 
car. The car is sometimes uncoupled from the other cars at both 
ends, sometimes at only one end, but the most common practice is to 
stop the car on the scale with the slack taken up so that the coupling 
at either end does not bind with the couplings of the cars attached. 

It is claimed that when the couplings do not bind cars can be 
weighed accurately by this method. The difficulty is that it is fre- 
quently impossible to stop cars so that couplings will be entirely free 
from the influence of the cars attached to them. There is also the 
danger during the rush of weighing that the car will not be brought 
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to a stop upon the scale and the weigher is then compelled to “ catch ” 
the weight as the car passes slowly over it. Weights obtained in 
this manner are likely to be inaccurate, are not fair to anyone con- 
cerned, and should not be used as official weights. 

The correct way is to weigh the car standing still and uncoupled 
at both ends. As the scale track, when a car is on it, is lower than 
the track adjoining at each end, if the slack is taken up taut, espe- 
cially in a long string of cars, the weight indicated will be less than 
_the actual weight. Conversely, in a long string, with no slack taken 
up, the weight indicated will be greater than the actual weight. 

Care must be taken also in weighing cars during a high wind, 
as the weight of a car may vary several hundred pounds between the 
highest and lowest pressure of the wind. 

Some railroads have installed automatic weighing devices at scales 
where considerable weighing is done, which greatly facilitate the 
weighing and guarantee correct weighing if properly operated. The 
device or recorder is attached to the end of the weight beam and 
eliminates the use of the poise weight. The movement of the beam, 
which is regulated by balance weights in the mechanism, causes a 
wheel upon which weight designations are set in type to revolve until 
the number indicating the weight of the load is in position to print 
the amount upon a ticket. 

Tripping levers are placed alongside the car rail at each end of the 
scale which indicate the passing of the car onto and off the scale and 
also operate the printing mechanism. Cars which are to be weighed 
are pushed upon the scale or rolled onto it from a slight incline or 
hump. A ticket is placed in proper position in the recorder mechan- 
ism. As the car passes clear of the first tripping device onto the 
scale, the beam comes to a balance automatically and the printing ar- 
rangement is released and stamps the weight in 100 pounds upon the 
ticket. As the car passes off the scale the second tripper is operated 
and sets the weighing attachment for the next car. 

Tt is claimed that this weighing mechanism will weigh and record 
the weights accurately so long as the car does not pass over the 
scales at a speed greater than 5 miles an hour. It is necessary for 
cars to be free from each other, however, and unless the first car has 
passed the second tripping arrangement the following car can not be 


weighed. 
THE TARE WEIGHT. 


When cars are weighed by railroad companies the tare weights 
stenciled on the cars are usually used, as there is no opportunity to 
weigh the empty car. Railroad cars are weighed when put into serv- 
ice and usually after any extensive repairs have been made. New 
cars are also generally reweighed after they have been in service 
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for some time, when the material may have seasoned and dried out. 
The weights as found at such weighings are stenciled upon the side 
of the car and are used as the weight of that car until it is reweighed. 
Any repairs made by private shippers, any coopering that may have 
been done. any loss of doors or lining, or any other damages are not 
included in the stenciled weights. Snow or ice on the car will ma- 
terially affect its weight, as will also excessive moisture. 

It is therefore true that the stenciled weight frequently does not 
represent the current weight of the car, and net weights obtained 
when using stenciled weights may be incorrect to the extent of several 
hundred pounds. If stenciled weights are to be used as tare weights 
it should be known that no changes have been made in the car since 
it was last weighed and stenciled. 

A more satisfactory method of weighing by railroads would be to 
have the scales located at terminal markets and the loaded cars 
weighed as they are being switched to the warehouses and the empty 
cars weighed as they are taken away. Care would still be necessary, 
however, to keep the cars as free from snowy, ice, trash, and other en- 
cumbrances when weighing the empty car as when weighing the load. 

The weighmasters at some railroad track scales estimate the weight 
of any snow or ice that may be on the cars and add that amount to 
the tare weight, together with an allowance of about 150 pounds for 
the brakeman on the car when it is allowed to roll onto the scale 
from a hump or incline. A tolerance of from 200 to 500 pounds is not 
considered excessive in this class of weighing, and it seems doubtful 
whether such weights are sufficiently accurate to be relied upon as a 
basis for invoices or for claims for shortages or overcharges. 

The condition of the scales is also an important factor. Unless 
scales are kept in repair, free from snow and ice, and in balance, the 
weights obtained from them will not be accurate. Track scales are 
usually tested with a test car. This car consists of a collection of large 
test weights mounted upon a set of trucks and kept at a constant 
weight. Most railroad systems have a test car operating upon their 
lines continuously, which visits each scale about once each month. 
Heating systems are also installed at many of the modern railroad 
track scales which keep the scales dry and free from ice and snow. 


PRIVATE TRACK SCALES. 


While the greater part of the hay unloaded at warehouses is 
weighed over platform or wagon scales, a number of dealers and ware- 
housemen have track scales at their warehouses, over which they 
weigh the commodities they handle. 

The same rules relative to the care of the scales that apply to wagon 
scales apply to track scales. They should be kept free from trash, 
and if not under cover must be kept free from snow and ice. They 
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should be tested frequently and balanced daily, or even oftener, if 
weather or other conditions make more frequent balancings necessary. 

At some warehouses scales are so placed that the car remains upon 
them while it is being loaded or unloaded; at others they are placed 
so that cars are moved over them when being switched to and from 
the warehouse. ._There is no material difference as to which location 
is used, but care must be taken to see that the car contains the same 
equipment when being weighed loaded and empty. 


ACCURACY OF WEIGHTS. 


All things considered, weights obtained on track scales in proper 
condition and located under cover are subject to fewer chances for 
error than weights obtained by any other method. The load is 
weighed in one draft, which overcomes the danger of omitting the 


I'ic. 8.—Broken bales, showing how losses may occur in terminal markets. 


weights of any draft, as is possible when weighing on platform or 
wagon scales. 
_ The tare is also obtained in one draft, frequently without any 
movement of the car from the time the gross weight was obtained, 
so that about the only chance of error is in tabulating the weight. 
Tf a registering beam is used, this chance of error also is eliminated. 
Because of the great cost of track scales, however, and the fact 
that their use would be confined in most cases to one warehouse, they 
are frequently impracticable and generally can not be maintained, 
except by railroads or large concerns. 


CERTIFICATES FOR TRACK SCALE WEIGHTS. 


Certificates of weights for track scales should differ but little from 
other weight certificates, but since the weight is obtained in one 
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draft the number of drafts need not be shown. All other items are 
of equal importance, whether weighed upon platform, wagon, or 
railroad scales. 

TYPES OF SCALES COMPARED. 


It can scarcely be said that any type of scale properly adjusted and 
balanced is more accurate and reliable than any other type of scale. 
The chances for an error, however, are greater when certain types 
of scales are used. When weighing hay in drafts of from 1 to 5 
bales at a time each draft must be weighed very carefully, for the 
reason that a great number of drafts are necessary to weigh the 
amount in a car of hay and an error of only 1 pound on a draft when 
only one bale is being weighed at a time will amount to from 250 to 350 
pounds on a car. If the hay is weighed on wagon scales, where only 
four or five drafts are sufficient to fill a car an error of 10 pounds on 
a load would make a total error of only about 50 pounds on a ear. 
It is therefore apparent that the chances of error decrease as the 
number of drafts decrease. There are other factors, however, which 
affect the weighing on wagon and railroad scales. Some of these are 
_ the failure of the weigher to note whether the same persons or ob- 
jects are weighed with both the gross and tare weights on wagon 
scales and the difficulty of obtaining a correct tare weight of cars 
weighed on track scales. 

The convenience or practicability of a certain type of scale may be 
the principal reason for its use. A baler who must carry his scale 
with his baling machinery must use a small platform scale. Dealers 
owning warehouses may also find it more convenient to use platform 
or dormant scales, while farmers or country shippers who own wagon 
scales prefer to use that kind. 


RELIABILITY OF WEIGHMASTER. 


Since the type of scale does not necessarily affect the accuracy of 
the weights, it is apparent that the efficiency and reliability of the 
weigher is of great importance. All weighmasters should know ~ 
enough about the mechanism of a scale to keep it in proper adjust- 
ment or at least to know when it is not in proper adjustment. They 
should know how to do the physical act of weighing properly and 
how to record the weights accurately and systematically. They 
should realize the responsibility of their position and should know 
the loss and trouble any error on their part is lhkely to occasion. 


PROPER RECORDS. 


Scales may be properly adjusted and weighers may be accurate and 
efficient, but if the weights are not properly recorded and the proper 
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data furnished with them they lose a great part of their value to the 
interested parties. In the weighing of market hay accurate and 
complete records of all weighing operations should be made and re- 
corded by every interested party, from the producer to the consumer. 

The producer should have an accurate record of the amount of hay 
baled, so that he can settle his account with the baler and can intell- 
gently offer his hay for sale. If his hay has been weighed on a small 
platform scale and been tagged, he should record the weights on a 
tally sheet similar to the one suggested in this bulletin. 


WEIGHT CERTIFICATE FOR CoUNTRY Hay SHIPPER. 


SPA Peas ce Se Vrs ad one pveulad alas 1921 
(Place.) (Date.) 
This is to certify that I have weighed correctly and loaded into car ....... gent 
(Initial.) 
NUTT Cree wed ee eis ah A EN ee bales of hay weighing ................ Ibs 


(Number. ) 


The hay was weighed and loaded as follows: 


Detailed loading information. 


Datailed weighing information. 
SE ge Saavees' 
| Lbs Lbs. | Lbs. | 
Bales. | gross. | tare. net. Brake end. Opposite end. 
NS tremloadieaep line ire es |erns AL ate Oink Ist tier: lesa. poe Balestier Bales. 
Drag) OOS 2 Ela ia es ea fe eae Mr DESIG la oes oes Seana ge ee en OMe | Funeerer ee me 
3rd ce cycee AU iss Seetion Sul is hana Bnet Bical | neem eas 3rd Sete eye ig? Liem | Qe eae ce 
Ath COM Gt sae Ae ay oa el PE en whe ek iE Ath NS Wake Wee el eg US marl Aa cet ett a3 
5th GO) oo ro SIN RR [a sea RSS rani Ut ele a 5th Hic error eme hl Kimeaue vier Arties On| Eek i ee (a9 
Gleam ee pees cea les eee en aie ene TD OOT Waly nee |Meeere cine n | prerreny! : 
TOK + fone St al sto ae (eae eae eet |e Lg UT teal yee ep ita | te teatap ng pO 98 a Ee pimes 
CE eL my = Py ers Pe eal ea a tere el SIZELO Mb alesis eee ees ee ee 
"UGH cs Seek ees eee lege eel meta Seal lemisrmlby ers |e geese ee ee 
| 


Last date on which seals were officially tested ........... 


Fig. 9.—Form for weight certificate for country shippers. 


The country shipper should also have a correct record of the 
amount of hay bought from each farmer and also of the amount 
loaded into each car. If the hay is bought from the farmer on 
tagged weights the shipper should know that the amount marked 
on the tags represents the current weight of each bale. He should 
also use some form of tally sheet which will give him an accurate 
idea of the number and weight of bales bought. If the hay is 
bought on the condition that it is to be weighed over wagon scales a 
record should be made of the number of drafts and of the gross, tare, 
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and net amount of each draft. It would also be well to have the 
number of bales of each draft recorded on the weight ticket or in 
the scale book. 

When the shipper loads the hay into a car the number of bales 
im each tier and in the doorway shouldbe recorded, together with 
the total number of bales and the total weight, and these data should 
be furnished the buyer of the hay on a weight certificate signed by 
the shipper or the weigher. (Fig. 9.) j 

In terminal markets all data relative to the weight should be care- 
fully recorded. These data should include the number of bales 
found in each tier and in the doorway when the car was unloaded; 
the total number of whole and of broken bales, together with their 
total net weight, and the weight of any loose hay; and information 
as to the condition of the car and seals upon arrival. The number 
of bales in the tiers and doorway can be used as a check against other 
counts of the bales and should be given when possible, but is not so 
important as the total number of whole and broken bales. The latter 
should always be given, as it is as important as the count of any 
other commodity where a carload is composed of smaller units. 

The official weight certificate has already been described on 
page 24, and the data which should be given on it are stated there. 

Receivers and consumers who weigh the hay received by them 
should furnish the shipper the same character of information as 
that suggested for the terminal markets, as all the information men- 
tioned is required in case anyone interested in the hay desires to 
present a claim to the transportation company or other agency for 
any loss in weight. 

Receivers should always weigh the hay which is received by them 
in order that they may be sure no loss has occurred in shipment and 
no error has been made by the shipper. 
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Unusual difficulties are encountered in the marketing of hay. In 
the first place, it must be marketed in the same physical condition in 
which it is produced and can not be conditioned or graded in the 
same manner as fruit, grain, or vegetables. Another difficulty at 
present is the lack of uniformity in business practices. This is due 
principally, it is thought, to the fact that the business is compara- 
tively new and is not yet sufficiently organized to overcome the wide 
variations in the trade practices in the different markets. The differ- 
ences in the character of the hay marketed in the various sections of 
the country and the variations in the demand for the different kinds 
of hay are also factors which have hindered uniformity. Grading 
and weighing methods have not been standardized to any great extent 
and many losses and much difficulty is attributed to this fact. | 

Shippers and dealers in different sections of the country have 
formed organizations for the purpose of improving methods and 
practices in the marketing of hay. These have no doubt accomplished 
a great deal, but there is still need for much improvement in the 
methods of weighing and inspection and for more uniformity in the 
trade practices in the various markets. There also seems to be a need 
for a better understanding between shipper, dealer, and receiver 
and’a greater spirit of fairness in the dealings between the different 


factors interested in the marketing of hay. 
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The purpose of this bulletin is to describe the customs and prac- 
tices prevailing in the various markets in order that producers and 
others interested in the marketing of hay may know and under- 
stand the conditions that must be met in the handling of that com- 
modity. The information contained in this bulletin was obtained 
from a survey covering practically the entire country, including 
all of the important hay markets. 

Three rather well-defined agencies have grown up in the United 
States for the marketing of hay. These are country shippers in 
producing sections, dealers and commission merchants in terminal 
markets, and wholesalers and retailers in consuming sections. ‘The 
activities of each of these agencies are fairly well defined and each 
serves a particular purpose. Not all marketed hay passes through 
all three of these agencies, but a large part of it does and the most 
economical method of handling at this time, seems to be that which 
employs one agency to collect the hay into shipping quantities, an- 
other to locate the best markets and forward the hay to them, and 
another to distribute in the quantities desired by the consumer. 
Efforts have been made from time to time to eliminate one or more 
of these agencies in order to lessen the cost of distribution, but 
at this time the bulk of the hay is probably marketed by the method 
just described, or some modification of it. 


COUNTRY SHIPPERS. 


The country shipper collects the different lots of marketable hay in 
his territory into carload or shipping quantities. In large surplus 
producing sections he may devote his whole time to this business, in 
fact may own warehouses and employ several other men; in smaller 
producing sections he may ship hay as a side line of some other 
business. 

In grain-producing States the grain merchant is frequently the hay 
shipper. In some sections the cattle buyer is the hay shipper. 
Where the amount of hay shipped is not sufficient to pay a man to 
devote his whole time to the business it is usually handled by a person 
engaged in the marketing of some other important product of that 
territory. It is also frequently true that the producer who raises 
several carloads ships his own hay and possibly some of his neigh- 
bors’ hay. 

Individual producers, however, usually do not ship their own hay 
unless they are close to a good market or unless they have a sufficient - 
amount to warrant spending the time and money necessary to locate 
a buyer. The greatest difficulties that producers encounter in the 
shipment of their own hay are the lack of information as to the grade 
requirements and trade practices prevailing at the terminal markets 
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and the lack of sufficient hay to build up a permanent trade if they 
desire to ship direct to consuming territories. Consumers who must 
have a constant supply prefer to deal with those upon whom they can 
depend for shipment whenever supplies are needed. The latter diffi- 
culty has in some places been, overcome by the formation of coopera- 
tive shipping organizations which are able to meet the requirements of 
consumers in regard to quality and supply. 


THE BUSINESS. 


The number of cars of hay handled by country shippers varies 
greatly. In sections which have only a small surplus a shipper 
frequently does not handle more than 10 or 15 cars a year and these 
in connection with some other business. In other and larger pro- 
ducing sections a shipper may handle and ship from 100 to 500 
cars from his immediate territory. It appears, however, that on 
an average, 200 to 300 cars represent a good year’s business for a 
country hay shipper, unless he ships from a number of different 
points. 


MANAGEMENT. 


Some time and experience are required to build up a profitable 
shipping business. The country shipper must be in a position to 
meet all competition and pay the producer the best market price, 
all factors being considered. To do this he must in turn be able to 
market the hay advantageously. Upon the solution of this problem 
depend his success and the measure of his service to the producer. 
If in the marketing of hay he can not render service equal to the 
amount charged for his service he is not an economical factor in its 
distribution. 

To market his hay successfully the shipper must first know the 
requirements of the various available markets, as to the. character 
of hay and the size and weight of bales. Some markets pay a 
premium for straight unmixed timothy hay; others pay as much 
for good light clover mixed as for straight timothy. Large bales 
weighing from 200 to 250 pounds sell at higher prices than the 
smaller bales in some markets while in others the opposite is true. 
In some sections hay must be “tagged” with the weight upon each 
bale, in other sections such weights will not be accepted. The shipper 
must, therefore, familiarize himself with all the conditions and must 
also select honest and reliable receivers. 'To obtain this information 
and experience may require several years, depending upon the ability 
of the shipper. 


CAPITAL. 


The capital required depends principally upon the volume of 
business transacted. The dealer who ships only an occasional car 
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needs but lttle more money than the value of one car of hay, while 
the dealer who stores a large amount or who ships a large number 
of cars in a short period of time requires capital equal to the value 
of the hay stored or of the hay in transit. While banks will advance 
about 80 per cent of the value of drafts drawn against shipments of 
hay and will loan money upon hay in storage, it is usually required 
that the shipper’s credit be equal to the risk assumed by the bank in 
making such loans and advances. At the same time, if shipping 
facilities are good and the hay is delivered promptly at destination 
rather a large business may be conducted with limited capital, prob- 
ably not exceeding $3,000 to $5,000. 

In sections where buyers will pay drafts drawn at sight, the ship- 
per can conduct a larger business on less capital, for the reason that 
he is without the use of his money only as long as it takes the draft 
to reach the buyer’s bank at destination and the remittance to return 
to the shipper’s bank. In many sections, however, buyers will pay 
drafts drawn “on arrival” only. In this case the shipper must finance 
the shipment during the whole time it is in transit and if his capital 
is limited he is often forced to curtail his shipments until the proceeds 
are received from drafts for cars previously shipped. When freight 
_-movement is slow or shipments are rejected because they are not 
up to grade, or not delivered according to contract, or for some other 
reason, the shipper with limited capital is frequently greatly handi- 
capped. These business difficulties of the country shipper, however, 
are seldom shared by the producer, who is usually paid cash for his 
hay when it is delivered to the car for shipment. 

The amount of speculation practiced in the marketing of hay seems 
~ to be very limited. Some shippers with warehouses fill them with hay 
when cars are not available or prices seem relatively low. Other ship- 
pers frequently contract for considerable hay to be shipped in 30 to 
60 days at the convenience of the producer. In both instances, how- 
ever, the shippers are merely accumulating sufficient stocks to insure 
a constant supply for their customers. A few instances, however, 
have been reported where shippers expecting an urgent demand for 
hay have bought up large quantities, securing ownership by the pay- 
ment of a nominal sum. In such cases contracts are frequently 
broken if the market does not move in the desired direction. 

Shippers permanently located in a territory usually handle hay in 
the same way as any other commodity and generally upon a reason- 
able margin of profit. 

LOADING THE CARS. 

The manner in which cars are loaded is a factor which frequently 
has considerable influence upon the price for which the hay sells. 
Hay from a shipper who has a reputation for always loading cars 
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uniformly generally sells at a premium over hay from a shipper whose 
loading methods are unknown to the buyer. Hay loaded carelessly 
into a car invariably brings less money in an open market than that 
loaded in an orderly and systematic way. Uniform loading as under- 
stood by the trade in the various markets is the loading of an entire 
car, or designated part of a car, with hay of the same character or 
quality in a systematic manner. 


METHODS. 


The proper method of loading when the bales are of the sizes 
designated as quarter or third bales, i. e., bales ranging from 14 by 16 
inches to 17 or 18 inches by 22 inches, is in tiers of 16 to 25 bales each, 
beginning at each end of the car and tiering toward the doorway. 
Figure 1 illustrates the method of loading in tiers. Four or five 
tiers can usually be loaded in each end of a car up to the doorway. 
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Hig. i.—Proper method of loading cars to utilize all the space: (a) Bales 174 by 
22 inches, 16 bales per tier; (b) bales 14 by 18 inches, 25 bales per tier. 
Two tiers can usually be loaded in the doorway and if the bales are 
not too long should be loaded so that the ends of the bales are exposed 
to view. It also adds to the appearance of the car if any uneven- 
ness in the length of the bales in the doorway is allowed for on the 
back of the tiers. This keeps the longer bales from projecting into 
= the doorway and interfering with the closing of the door. 

The large box-press bales weighing from 175 to 225 pounds must 
be loaded differently. In most cars such bales seem to load best by 
placing two together end to end across the car and flat upon the floor, 
then placing two more on top of them and continuing in this manner 
until the tier is full, always beginning at the end of the car. Eight 
bales can be loaded in each tier in most cars. Tiers are then added 
until the car is filled. When; because of the space consumed by the 
lining in a car, two bales will not fit into the car end to end, four 
bales are set on end, flat sides together, then four more on top of 
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them, either on end or flat, as in the tiers first described. As a rule, 
however, that method of loading is best which allows the greatest 
number of bales to be loaded in a regular order, because it is always 
possible to load as many or more bales in regular order as in any 
other way and buyers prefer that the hay be loaded in systematic 
order. 

An exception to the rule just stated should be made for the loading 
of new hay. This hay, when baled from the windrow or early in the 
season, may contain so much moisture that it will heat and mold if 
packed too closely in the cars. When loading new hay, the bales 
should be placed on end and far enough apart to leave a small space 
for the circulation of the air between the bales. It can then be 
shipped a considerable distance without danger of heating and spoil- 
ing. It is usually impossible to load a car to the required minimum 
weight by this method but the premiums which early arrivals of hay 
on the market usually command are generally more than equal to 
the added cost of freight. 


W AREHOUSING. 


The facilities of the shipper constitute a principal factor affecting 
the loading of cars. If the country shipper has a warehouse into 
which he can place the hay as delivered by the producer it is always 
possible for him to grade the hay properly and to load the cars uni- 
formly. This, however, is not always done. The hay as received 
may be of fair uniformity as to grade, and competition for business, 
especially if the demand is poor, may be such that the shipper can not 
incur the expense of warehousing the hay and at the same time meet 
the prices at which hay is being offered by his competitors. 

No complete data are available as to the cost of marketing hay 
through a warehouse. Shippers estimate the cost at amounts rang- 
ing from 75 cents to $1.50 per ton. In one instance, however, an 
accurate record was kept of the cost of warehousing hay on rather a 
' large scale. In 1910 a company composed of prominent and exper- 
ienced hay dealers was formed at Cleveland, Ohio, to handle hay in 
an up-to-date manner through a modern warehouse. Railroad facili- 
ties were good and no charges were made for switching hay to or from 
the warehouse. It was the purpose of the company to buy from 
country points where loading facilities were poor and ship on transit 
privileges to the Cleveland warehouse, where the hay was to be un- 
loaded, graded, reloaded, and forwarded to consuming sections. The 
handhng facilities were modern and labor costs were not high. It 
was found, however, that the cost of unloading, classifying, grading 
and reloading the hay was $1.09 per ton. The cost of the same opera- 
tions in a warehouse not so efficiently operated would no doubt be 
higher, while at country points where the labor required could be used 
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for other purposes when not needed for handling hay the expense 
would probably be slightly lower. Practically all the handling of 
hay at warehouses is done by laborers and no machinery other than 
hand trucks is used. A few warehouses in the country are equipped 
with machinery for handling the hay and a considerable part of the 
work is done mechanically. In a warehouse located at Saginaw, 
Mich., the hay is unloaded from the car onto chain conveyers which 
carry it to the top floor and over to a grading floor located above the 
central part of the warehouse. An experienced grader stands at the 
‘end of the conveyor and classifies the hay. When classified it is 
pushed into one of three chutes which lead from this floor to three 
different locations on each of three floors below. Switches or gates 


Fig. 2.—Grading floor in Michigan warehouse. The bales are graded as they are de- 
livered by the chain conveyor. When graded the bales are placed in one of three 
chutes which delivers them to the floors below. The entrance to one of the chutes 
is shown at the left. The levers control the gates on the floors below. 


in these chutes may be set so that the hay can be placed in the desired 
location on any of the three lower floors. It is then piled with other 
hay of similar quality (Figs. 2 and 3). When the hay is to be re- 
loaded it is placed in the same distributing chutes with the switches 
set so as to discharge the hay onto a conveyer on the ground floor, 
which delivers it to the car. By this method a carload of hay can be 
unloaded, graded, and stored quickly or reloaded into another car. 
With 10 men this complete operation, with the exception of the re- 
loading, can be accomplished in 15 minutes. Six men. usually are 
employed, however, and it takes about an hour to unload, classify, and 
store the hay in the warehouse. It is estimated that the cost of han- 
dling hay through such a warehouse is about $1.50 per ton. 
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Another factor entering into the cost of warehousing hay is the 
“transit privilege.” Some railroads allow dealers owning ware- 
houses situated on their lines the privilege of unloading hay into 
their warehouses, of grading it, staring for a period not exceeding 


Fic. 3.—One of the gates in distributing chutes. When 
the pieces numbered 1 are in the position indicated the 
bale is stopped and its weight opens a trap door in the 
bottom of the chute. This allows the bale to drop into 
another chute which delivers it to the floor below. 
When the pieces numbered 1 are pulled down by the 
levers shown in Fig. 2 the bale shoots over the trap 
door onto this floor. 


6 months, reloading 
and rebilling it upon 
the through rate. 
While the stop-off 
charge is from $2 to 
$3 per car, this is 
more than covered 
in most instances by 
the difference be- 
tween the through 
rate and the combi- 
nation of local rates 
which would apply 
if the hay were 
shipped only to the 
warehouse, and after 
a time reloaded and 
shipped to a con- 
suming market. 
Many roads do not 
allow transit privi-. 
leges, however, 
which is probably 
one of the reasons 
that practically no 
hay warehouses are 
in operation in some 
sections of the 
country. 

While no com- 
plete data are avail- 
able as to the costs 
of marketing hay 
through a ware- 
house, studies and 
observations made 
indicate that on an 


average hay that has been classified and graded by being handled 
through a well-equipped warehouse would have to sell about $1 
above the price of hay loaded directly into the car. It is asserted 
that while buyers are frequently dissatisfied with hay that is not of 
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uniform quality throughout the car, they frequently will not pay 
the extra amount charged for the classified hay. 


PLUGGING. 


Country shippers sometimes indulge in certain unfair practices. 
The most prevalent of these is the “ plugging” of cars. “ Plugging” 
consists of placing one or more bales of inferior hay in the tiers of 
good hay. This interior hay is usually loaded only in the tiers back 
from the doorway, where it will not be seen during the inspection 
which is now conducted in most markets, and where the buyer will not 
find it until he has paid the draft and has the car partly unloaded. In 
some cases it is evident that hay of inferior quality has been de- 
liberately placed in tiers with hay of the quality stated in the terms 
of sale with an unmistakable intent to defraud. Country shippers 
loading direct from wagons may also be guilty of this practice. 

Shippers engaged in plugging excuse their acts by claiming that 
the feeding value of the lower grade hay is about equal to that of 
the higher grade, that since such hay is produced it must be marketed, 
and that this is about the only means of disposition. Receivers in 
consuming sections say that the practice is not confined to any one 
shipping section and estimate that probably 10 per cent of all cars 
received show evidence that inferior hay has been intentionally 
loaded with the better hay. 

Regardless of the conditions under which plugging practices are 
carried on, they are unfair and dishonest, and commercial organiza- 
tions interested in the marketing of hay can advance the cause of 
improved marketing methods by penalizing or barring from member- 
ship and privileges shippers or dealers guilty of such practices. 


_ DIFFICULTIES. 


Country shippers who do not own warehouses often find it almost 
impossible to load cars of uniform quality because of certain condi- 
tions of production, handling, and transportation. 

The methods of growing, curing, and storing affect the quality 
of hay. Producers in some parts of the country are very careless 
with their meadows and instead of plowing and reseeding them 
when weeds, grass, or briers appear, they continue to cut the hay 
as long as there is a trace of the original kind of grass planted. Hay 
cut from such meadows can not be of uniform quality and if loaded 
directly into a car is sure to cause trouble and loss. Again, some of 
the hay, even from a clean meadow, may get wet and damaged in 
curing. If the producer places this hay with the good hay in his 
mow or stack the quality of the product when baled out for market 
will not be uniform. Some bales will be of good quality and some of 
poor quality and some bales will contain both good and poor hay. It 
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is almost impossible to classify and grade this kind of hay even 
through a warehouse. Improper storage may also cause considerable 
difficulty and does not contribute to uniform loading. Hay stored 
in barns which are out of repair is frequently damaged from the 
weather. A leak in the roof may cause a damaged spot several feet 
in diameter and several feet deep in the mow. Although the baler 
may not intend to mix this damaged hay with the good, part of the 
bales are likely to contain some of the damaged hay and if these 
bales are not separated from the others they will probably cause 
a discount on the price of the whole carload. Similar troubles may 
be experienced when hay is baled from a stack from which all 
weather-damaged hay has not been taken before baling. Dam- 
aged hay left on the sides of the stack is sure to appear in some of 
the bales, so that the quality of the lot will not be uniform. 

The quality of a car of hay may not be uniform because of conditions 
of handling. Several different lots may be loaded into the same car. 
Where country shippers have loading sidings but no warehouses, the 
hay is generally loaded into the cars just as it is delivered by the pro- 
ducer. If the shipper or his representative is present to see that the 
hay delivered corresponds in quality to the grade bought he may sort 
out the badly damaged bales and refuse to take them. Frequently, 
however, the shipper has bought the hay by the lot at a specified price 
and the producer insists on delivering without regard to variation in 
quality. If enough hay is being delivered to load several cars at a 
time the shipper may be able to classify the hay and load the different 
grades into different cars, provided he can get the cars as needed. 

Some shippers depend upon producers to load their own hay, and 
this practice often causes considerable difficulty. Because of their 
lack of opportunity to familiarize themselves with the grades of 
market hay, producers usually do not comprehend the need for load- 
ing cars exclusively with hay of a certain grade or mixture. They 
usually assume that the best grade of hay is the kind relished by their 
own stock, but grades based principally upon color and mixture are 
used as the basis of quality by buyers and receivers. Producers, there- 
fore, can not be expected to classify and load their hay according to 
the grades desired by a buyer in some section of the country the 
requirements of which they have had no opportunity to learn. 

Ability to obtain cars as needed is one of the factors in uniform 
loading. The shipper may order two or more cars to be placed at his 
loading point and may receive assurance from the railroad agent that 
they will be there on a certain date. He therefore arranges with the 
farmers from whom he has bought lots of hay to begin delivery on 
that date. The short time allowed by railroads in which to load cars 
-makes it necessary to begin loading promptly after the cars are placed. 
When hay must be hauled some distance, the shipper frequently ar- 
ranges to have some of it on hand when the cars arrive. 
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It very often happens, however, that the shipper does not receive 
the number of cars ordered. If he has ordered four he may receive 
two. When this occurs some of the hay intended for the other cars 
must be loaded into those received, as it is usually impossible to 
persuade the producer to haul the hay back to his barn and deliver 
it at a later date. This circumstance results in loading cars of a 
mixed quality unless all the hay of the various lots is of the same 
quality, which is frequently not the case. Again, the lots of hay 
delivered may be in excess, possibly 10 or 12 bales, of the capacity of 
the car. By the terms of the sale this hay must be accepted by the 
shipper, who, not having place to store it, places it into another car 
being loaded at the same time, but which possibly contains hay of am 
entirely different quality. This accounts for the few bales of clover or 
clover mixed which receivers sometimes find in a carload of timothy. 

Some shippers who do not have regular hay warehouses have small 
storage sheds or barns where they place the few bales of hay of 
inferior quality or of different grade which the farmers deliver 
with their other hay. When enough has accumulated to make a car- 
load it is loaded and shipped to some market where it can be graded 
and sold on its merits. 

As the marketing of hay is conducted at this time, it is part of the 
business of the country shipper to know the quality and grades of hay 
that are desired by buyers in the various markets, and the distant 
buyer certainly has a right to expect the country shipper to know the 
character of hay contained in the cars he is offering for sale. 

The function of the country shipper is to collect into shipping 
quantities the various lots of hay which producers have to sell, and 
to see that they are weighed correctly and classified and loaded so 
that the quality of the hay will be as uniform as possible and of the 
grade specified. If he does not do these things he is not rendering a 
service commensurate with the charges exacted and should not be 
considered as an economical factor in the marketing of hay. 


SALES AGENCIES. 


There are a number of agencies to or through whom the country 
shipper may sell, and the terms of sale vary as the hay is sold to dif- 
ferent buyers, in different sections, or under different market con- 
ditions. The four principal agencies are consumers, wholesalers and 
distributors, track buyers, and terminal markets. These may not 
all be available at the same time, but one or two are always in the 
market and afford practically as continuous a market for hay as ex- 
ists for grain. 

CONSUMERS. 


Sales may be made direct to the consumer. Shippers located in 
sections tributary to large consuming markets can very conveniently 
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make sales and shipments direct to consumers who are carload buyers 
of hay. It is also possible to sell to consumers located in more dis- 
tant sections, but there is more difficulty in establishing and main- 
taining a business contact with such customers. When dealing with 
near-by consumers the seller can keep in touch with the needs of the 
customer by personal visits or by telephone and thus anticipate his 
needs and be in a position to fill them promptly. When the buyer is 
located at a distance, more difficulty is experienced by the shipper in 
supplying his needs. After a shipper through advertisements, cor- 
respondence, or visitation, either personal or by a representative, has 
secured a number of consumers as customers, he still has the problem 
of holding their trade. 

The desires of shippers to obtain the highest market price for their 
hay and of the buyers to obtain their hay at the lowest market price 
are the principal reasons for the practice of marketing direct from 
country shipper to consumer. Some buyers are of the opinion that 
they can obtain better hay, or at least hay better suited to their needs, 
if they can buy direct from a reliable shipper located in a territory 
producing the kind of hay desired. On the other hand, consumers in 
some sections prefer to buy only from a broker, distributor, or local 
representative of the shipper. The difficulty of obtaining the quality 
‘desired and of creating and maintaining satisfactory business rela- 
tions seems to be the principal objection to buying direct from coun- 
try shippers. 

Although the country shipper may sell direct to the consumer, he 
must meet competition from other shippers. To do this successfully 
he must make an effort to obtain his customers in the territory to which 
he has the most advantageous freight rates; he must learn the char- 
acter and grade of hay that his customers desire and need and must 
have and maintain a supply sufficient for his customers’ needs at all 
times. 

Difficulty of maintaining a satisfactory supply is one of the im- 
portant reasons accounting for the relatively small amount of hay 
marketed direct from shipper to consumer. It takes either a long 
time or considerable expense to obtain good customers in distant 
markets, and if the dealer can not make shipments as the hay is 
needed, the customer is forced to seek a new source of supply and is 
then generally lost to the shipper. It is therefore necessary for ship- 
pers to have a good volume of business distributed throughout the 
year or a large storage. Many country shippers do not have these. 

Because of light crops in some sections and heavy crops in others, 
the direction of movement is frequently changed and shippers who 
have established a good business with consumers in a particular ter- 
ritory find that they can not meet the competition from shippers 
located in the sections of temporarily heavier production. It there- 
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fore has developed that the marketing of hay direct from country 
shipper to consumer is confined largely to shippers tributary to large 
consuming sections or markets, or to shippers or associations with a 
storage or a large volume of business well distributed throughout the 
year. 

The terms of sale depend somewhat on the method employed in 
making the sale. If the sale is by personal call or telephone, or even 
by letter, the terms respecting grades are usually more descriptive. 
Grade designations may not be mentioned, the sales being made on 
description, using local terms, such as “ good feeding hay,” “ half 
and half,’ “good dairy alfalfa,” “choice barn hay,” etc., both 
buyer and seller being familiar with the quality of the hay to which 
the various terms are applied in their section or market. 

Sales by letter may be made on the same trade terms; but as sales 
by letter are usually made when the buyer and seller are located at 
more distant points, there may not be the same mutual understanding 
of local trade terms. It is therefore generally necessary to use more 
widely known terms, such as No. 1 timothy or No. 1 alfalfa. A de- 
scription of the hay, however, is usually added in order that there 
may be the best understanding possible. 

In sale transactions by telegraph, brevity and the use of code words 
make it necessary to use grade designations only and both buyer and 
seller must have a definite idea as to the character of the hay repre- 
sented by the various grade designations. The lack of an understand- 
ing of such grade terms on the part of some consumers is probably 
partly responsible for their reluctance to buy hay in thismanner. The 
telegraph is most satisfactory in transactions between those who 
have a thorough understanding of trade and grade terms and the 
market needs of the various sections. It can be used advantageously 
between dealers in markets or territories using the same grade stand- 

ards and trade rules. 

The advantages to the country shipper of selling his hay alifeee to 
the consumer may be summarized as follows: Bee: prices because of 
the elimination of intermediate handling costs, including commis- 
sions, inspection charges, etc.; and less difficulty with grades because 
of the absence of technical grading and because of a better under- 
standing brought about by the use of terms descriptive of the char- 
acter of the hay. 

The disadvantages are: The difficulty and expense of obtaining and 
maintaining a good list of customers; the difficulty of keeping supply 
and demand equalized ; and the losses caused by refusals and rejections 
for various reasons on the part of the buyers. 

Rejections are no doubt the cause of the greatest loss Gon the 
shipper is likely to encounter. Some buyers reject hay unfairly when 
conditions make it disadvantageous for them to accept it. Large 
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shippers with representatives in the various consuming sections can 
usually, through the efforts of their salesmen or representatives, 
arrange a settlement that prevents a heavy loss; but smaller shippers 
conducting their business by letter or telegraph frequently suffer 
severe losses from this practice. 


WHOLESALERS AND DISTRIBUTORS, 


After the consumer, the next most direct agency to which the 
country shipper may sell his hay is the wholesaler or distributor in 
consuming sections. Sales may be made to them direct in the same 
manner that sales are made to consumers. In some sections, notably 
the South, wholesalers and distributors generally prefer to buy 
through a broker or other representative of the shipper for the 
reason that the broker or representative is located in their market or 
at least in near-by territory and as an agent of the shipper is con- 
veniently at hand if any difficulty arises relative to the sale or 
shipment of the hay. 


SALES THROUGH BROKERS. 


Brokers in practice are shippers’ agents. Their business is to sell 
to the dealers in their market or territory the commodity handled by 
the dealer or shipper whom they represent; the prices are fixed by the 
shipper. Brokers are located in all the principal markets and dis- 
tributing points in the South and at many markets in other sections 
of the country. They handle the hay on a brokerage or commission 
basis and their rates range from 25 to 75 cents per ton. The usual 
brokerage fee at present is 50 cents per ton. Brokers should not be 
confused with commission merchants who operate in northern and 
western markets, for the services rendered by these two classes of 
dealers vary considerably. 

Sales are usually made in the following manner: A shipper hay- 
ing hay for sale telegraphs a broker whom he has already engaged to 
represent him in a certain market, giving the broker the prices, 
grades, and number of cars he has for sale. The broker is frequently 
instructed to sell subject to the shipper’s confirmation, in order to 
make sure that the hay has not been sold by brokers in other markets 
who may have been engaged to sell the same hay. Unless there is an 
unusual demand in a market the broker can probably sell only a part 
of the cars offered by the shipper. For this reason several brokers 
are instructed to sell the hay. 

Upon receipt of the wire from the shipper, the broker canvasses by 
telephone or in person the various buyers in his market, offering the 
hay at the price quoted by the shipper, plus his brokerage fee, pro- 
vided it has not already been included in the quotation. If he is able 
to sell one or more cars of hay he immediately wires the shipper to 
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book the order, giving the name of the buyer and the quantity and 
grade sold, together with the terms of sale as to time of shipment, etc. 
If the offer from the shipper is subject to confirmation the shipper 
telegraphs to the broker or buyer a confirmation of the sale, provided 
the hay offered has not already been sold by another broker. A writ- 
ten confirmation is usually also sent to the buyer and the broker’s 
account is credited with the amount of brokerage earned by the sale. 
In case the hay has been sold, the order is not accepted unless the 
shipper has obtained or can Gittain other hay to fill the sale and the 
broker is so advised. 

Brokerage settlements are usually made between the shipper and 
broker at the end of each month. Some shippers remit brokerage 
only for the hay which has already been shipped on the orders re- 
ceived. While such settlements are accepted by most brokers it is 
generally held that brokerage is due and payable when the actual sale 
has been consummated. Some difficulty occasionally arises because 
of the refusal of shippers to pay brokerage on shipments which have 
been rejected upon arrival by the buyers. Brokers consider this 
practice unfair. On the other hand shippers claim that brokers are 
sometimes unfair and that in order to make sales they make promises 
to buyers which shippers know nothing about and which they can 
not fulfill. Such practices may increase brokerage accounts but they 
often cause rejections. 

While the broker’s responsibility is supposed to end with the con- 
summation of the sale, most brokers are interested in. maintaining 
profitable business’ relations with the shipper and buyer and con- 
tinue to look after the interests of both in an impartial manner until 
the whole transaction is completed. Additional charges are seldom 
made for such services unless another sale is actually made. These 
extra services, however, frequently prevent heavy losses to shippers 
and also protect the buyer from inconvenience and loss. 


TRAVELING SALESMEN. 


In some sections a great deal of hay is sold by traveling salesmen 
representing large shippers or wholesalers. Country shippers doing 
only a small business yearly probably find it impossible asa matter of 
economy, to employ traveling salesmen; but larger firms frequently | 
employ, and prefer, them to brokers. The salesman or representa- 
tive is kept informed by letter and wire of the amount of hay the 
shipper has to offer from day to day and of the prices at which it may 
be quoted. . 

The salesman, while representing a shipper i in a producing section, 
may be loca ieal in, a consuming section and travel in neighboring 
territory where he is acquainted with the firms who are his customers 
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or he may travel direct from the office of the shipper. His methods 
of making sales differ but little from those of a broker. He usually 
works on a salary, or a salary and commission basis, and probably 
covers a larger territory than most brokers. He not only makes sales 
but looks after collections and is expected to adjust any difficulties 
that may arise concerning shipments into his territory. He is also 
supposed to obtain new customers and keep old ones satisfied and to 
keep the shipper informed about the market situation in his territory. 
In general, he must be an efficient sales agency able to handle satis- 
factorily the hay offered by his employer, the country shipper. These 
salesmen frequently represent firms selling other commodities also, or 
they may sell other products for the same firm. Because of the large 
volume of business necessary to support salesmen for hay alone it is 
not possible for many shippers to employ them unless they buy hay 
at a number of points. 


TRACK BUYERS. 


In some sections shippers who buy hay at a number of stations or 
from other shippers who handle only a few cars are called track 
buyers. A number of such shippers are located in New York, Ohio, 
Indiana, and Michigan. 

Country hay shippers who have a small volume of business may 
often sell advantageously to track buyers, as the prices which they 
offer may yield a larger net return than sales by other methods. This 
is possible because of the better facilities for distribution that the 
larger business of the track buyer makes possible. 

The track buyer usually confines his buying operations to a limited 
area which is small enough to permit him to keep in touch by tele- 
phone with the various country shippers from whom he purchases 
hay. This constitutes a near-by market for the shipper and because 
he can readily communicate with the buyer and fully describe the hay 
he has for sale, many of the difficulties relative to grade that are en- 
countered when he attempts to ship his hay to distant markets are 
eliminated. Many track buyers pay sight drafts for all or a part, 
~ usually 80 per cent, of the invoice price of the hay. This is a dis- 
tinct advantage to a small shipper with a limited amount of:capital. 

While track buyers are usually able to handle the hay offered by 
their customers and many of them have salesmen or representatives 
in consuming territories continuously, it sometimes happens that at 
certain periods because of a poor demand they can not buy and dis- 
tribute the amount of hay that country shippers have for sale. It 
then becomes necessary for the shipper to find a new market, the re- 
quirements of which he may not know. This may cause him con- 
siderable difficulty and loss and is one of the unsatisfactory condi- 
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tions that may arise if a country shipper relies entirely upon one 
marketing agency for the disposal of all his hay. 

Track buyers usually distribute their hay through brokers or sales- 
men in consuming territories and seldom go to large markets except 
to dispose of a surplus. They usually do not operate warehouses but 
ship direct from country shippers’ tracks or warehouses. When such 
dealers operate warehouses and handle hay through their warehouses 
direct from producer or from other country shippers, upon a transit 
privilege, they are in most sections termed wholesalers. The term 
track buyer is applied usually only to those who handle or bill the 
hay direct from loading track to destination. 


TERMINAL MARKETS. 


Another agency which is available to the country shipper in the 
marketing of his hay is the terminal market, and’it is available when 
the others are not.~ While the prices obtained for hay shipped to 
terminal markets during periods when there is a demand from no 
other source may not be all that could be desired, these markets pro- 
vide places for marketing surpluses. 

There are no large public storage warehouses in any of the large 
central western markets but private storage space ‘is sufficient to 
accommodate a considerable amount when prices are such that the 
owners consider it a good business proposition to store their hay. 
The railroads provide warehouses in several of the eastern markets, 
including New York ‘and Boston. Many terminal markets also hare 
excellent distributing facilities, being located ‘at railroad centers 
which provide transportation at advantageous rates to large consum- 
ing areas. These markets may have but a small local demand and 
practically no storage but still handle a large amount of hay. Among 
such distributing markets are Kansas Hy, St. Louis, Omaha, Chi- 
cago, Memphis, and Cincinnati. 

Couey shippers who desire to ship to terminal mance advan- 
tageously must become familiar with practices and conditions pre- 
vailing at such markets. Among these the more important are the 
methods of weighing, of inspection and grading, the amount and 
kind of storage available, and the methods of rebilling cars. The 
last mentioned is important because it enables the shipper to know 
how to bill his cars to a market in such a way as to take advantage 
of the best rebilling privileges. 

Many country shippers avoid shipping to terminal markets because 
of their lack of knowledge concerning the various methods of hand- 
ling hay and because such shipments usually result in unsatisfactory 
price returns. The various practices prevailing at the principal 
markets will be discussed in another part of this bulletin. 
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It is impossible to advise the shipper as to the times when hay may 
be marketed most advantageously at terminal markets, because suc- 
cessful handling depends to a great extent upon the ability of the 
shipper and upon his knowledge of the current market situation in 
~ the markets or consuming territory available to him. 


METHODS OF SELLING HAY. 


The profits of the country hay shipper depend as much upon the 
methods and terms of sale employed as upon the markets to which he 
sells. In fact the method of selling and the terms of sale are fre- 
quently the factors determining whether a sale is profitable or not. 
There are four different methods by which the shipper usually sells or 
markets his hay, namely, “shipper’s track,” “to arrive,” “delivered,” 
and “on consignment.” These relate to the time at which the terms 
of sale apply. 


‘* SHIPPER’S TRACK.” 


The sales term, “shipper’s track’? means that the wholesale is 
consummated at the shipper’s loading point and that unless otherwise 
specified all liability of the shipper ceases when the bill of lading has 
been signed by the railroad agent and the car has been accepted for 
shipment by the transportation company. The advantages of this 
method to the shipper are evident. He is not lable for any future 
losses that may occur and gives no further attention to the movement 
of the car. The difficulty is to find buyers who will purchase hay by 
this method. 

The reliability of the shipper and the state of the markets are the 
principal factors entering into a sale of this kind. If the buyer is 
certain of the honesty and reliability of the shipper he may not hesi- 
tate to buy his hay “shipper’s track,” but if he has any doubt as to 
the shipper’s knowledge or judgment of the character of hay loaded 
into the car or of his honesty, he will not buy by this method unless 
forced to do so by an urgent demand which he has been unable to fill 
in any other way. The method is entirely fair, however, and there is 
no good reason why hay should not be sold as freely by this method 
as by any other. 


““To ARRIVE.” 


The term “to arrive” as applied to the marketing of hay is given 
slightly different interpretations in various sections of the country 
and by different dealers. It is frequently used synonomously with . 
the term “in transit” and is applied to sales which are made while 
the hay is en route from shipping point to destination. The terms 
of such sales are usually the same as those of “ delivered” sales. “To 
arrive” is also used to indicate shipments to be made at a future date, 
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and in such cases a limit is usually placed on the time at which such 
shipments may be made or may arrive. 

The advantage of the “to arrive” sale, when the term is used to 
indicate that the shipment is in transit, is that it makes it possible 
for a shipper to bill out and ship his hay to some market or rebilling 
point and take advantage of any favorable market fluctuations while 
the hay isin transit. It frequently happens that a shipper who ships 
principally to consuming territories may not have sufficient orders 
at a particular time to take all of the hay that is being loaded. If 
the loaded cars are allowed to stand on shipper’s track awaiting a 
sale, demurrage will accrue so the hay is billed to some terminal 
-market or to some junction or rebilling point. If an order for such 
a car of hay is received from the section toward which the car is 
moving while the car is en route, it may be diverted from the original 
billing and billed to the new destination. Or if a different market 
from the one to which the car is billed seems more advantageous, the 
car may be sold to dealers there and diverted to that destination. 

When the term is used to denote future shipment the principal 
advantage to the shipper is that he may sell his hay as bought from 
the producer and make shipment as it is delivered or as cars are 
available. This, of course, eliminates a great deal of the risk of 
marketing. 


‘ DELIVERED.” 


On a sale “ delivered,” all terms apply at destination. The shipper 
assumes all the risk of delivery and while the price may have been 
decided upon previously the buyer makes no payment, and has noth- 
ing to do with the shipment until it is delivered in his market. Most 
of the sales to consumers and to distributors in consuming territories 
are made by this method. 


CONSIGNMENT. 


A great deal of the hay marketed, especially that shipped to ter- 
minal markets, is consigned. The number of commission men located 
at the various markets whose only business is the handling of such 
shipments is indicative of the amount of hay consigned to the ter- 
minal markets. 

- Large markets provide a place where surplus hay may be marketed. 
Many of them have made a.special effort to provide facilities for 
the most economical handling of the hay consigned to them. By 
providing special sale tracks or yards where all the hay may be 
placed and offered on a competitive basis for sale to the highest 
bidder, they have established an open cash market for hay similar 
to that provided for grain by the grain exchanges. 


20 BULLETIN 979, U. S. DEPARTMENT OF AGRICULTURE. 


The broad, general character of the demands at terminal markets 
frequently makes it advantageous for shippers to consign their va- 
rious grades of hay to them. Certain grades, because of their 
peculiar character, can generally be consigned to an advantage be- 
cause they sell better when the buyer is at hand to see what he is 
buying. 

However, only large markets with a large local demand or dis- 
tributing markets with a broad shipping demand can generally be 
used advantageously for consignments by a country shipper. The 
needs of small markets are quickly filled and hay arriving when there 
is ttle demand must frequently be sold at a heavy discount to pre- 
vent demurrage or storage charges. To obtain the best results from 
consignments, shippers must themselves know the requirements and 
practices at the markets to which they consign their hay, as well 
as the facilities the markets have for handling. They must also keep 
informed as to supply and demand. 

One of the principal advantages of consigning is that the shipper 
may offer his hay in large open markets and may have a representa- 
tive trained in the practices of that market to look after his interests 
for him. If so instructed the commission merchant will dispose of 
the shipper’s hay only upon his order so that the shipper may always 
control the sale. Another advantage of consigning is that it provides 
a means of marketing hay when it is difficult to sell it by any other 
method. 

One of the principal difficulties which shippers are likely to en- 
counter in consigning hay is the wide fluctuation in price which fre- 
quently occurs at markets where the bulk of hay received consists 
of consignments. When a good price and demand prevail at any 
market, all shippers naturally take advantage of those conditions 
with the result that receipts soon exceed the demand and prices de- 
cline sharply. All shipments are then diverted or stopped until an- 
other period of light receipts follows and prices advance. The same 
thing is then repeated. For this reason many shippers continually 
receive unsatisfactory returns for their consigned hay. 

From observations made at a number of markets it appears that a 
policy of continued consignments is more satisfactory than consign- 
ments made only when prices are quoted unusually high at some 
market. Another difficulty arises from the fact that consignments 
are frequently subjected to more stringent grading rules at terminal 
markets than are enforced in some consuming sections so that al- 
though comparable grades are quoted higher, the hay does not 
actually bring so much money as when sold at a lower price to less 
particular buyers. 

Shippers who are not familiar with the grade requirements and 
market practices at the markets to which they consign their hay are 
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usually disappointed with the returns from consignments to those 


‘markets. 
TERMS OF SALE. 


The three general terms that apply to sales of hay refer particu- 
larly to the kinds of weights and grades and are designated as “ ship- 
per’s weights and grades,” “destination weights and grades,” and 
“market weights and grades.” These may overlap slightly in some 
instances and may be applied to the different methods of sale. 


SHIPPER’S WEIGHTS AND GRADES. 


A sale by “shipper’s weights and grades” means that the weight 
determined and the grade assigned by the shipper are to be ac- 
cepted by the buyer as the weight and grade of the hay. Obviously 
this term is always applied to hay sold shipper’s track and is seldom 
used except in a modified form in any other method of sale. 

The buyer usually reserves the privilege of inspecting the hay to 
determine whether it is of a character which he considers representa- 
tive of the grade bought. There is no good reason why shipper’s grades 
should not be as reliable as buyer’s grades, but it is argued that as 
the shipper already knows the quality, the buyer should have an op- 
portunity to inspect the hay before paying for it. It seems, however, 
that the lack of uniform national grades, and of a uniform interpre- 
tation of existing grades, is the principal cause of the lack of con- 
fidence between the shipper and buyer relative to grades. 1t is prob- 
able that the unfair practices of some shippers, which have already 
been mentioned, have been to some degree responsible for this lack 
of confidence. 

There is a much more general use of shipper’s weights than of ship- 
per’s grades. In accordance with a practice now in rather general use, 
the buyer accepts the shipper’s weights less an amount of 1 to 3 per ~ 
cent, most generally 2 per cent, of that weight. This deduction is 
supposed to represent the loss in weight caused by the handling of 
the hay and is frequently deducted whether the actual weight as 
found by the buyer is that much less than the shipper’s weight or 
not. Many buyers do not have weighing facilities and therefore 
accept the shipper’s weight less the 2 per cent. When the bales are 
tagged the outturn weights are computed from the weights marked 
upon the tags but the 2 per cent is usually deducted. These weights 
are in effect, however, shipper’s weights. 

When distributors or consumers have weighing facilities they 
usually insist upon destination terms when buying from country 
shippers. 

DESTINATION WEIGHTS AND GRADES. 


The term “ destination weights and grades” is self-explanatory 


and leaves the determination of the weights and grades almost 
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entirely with the buyer. When the shipper sells destination terms 
he is bound to allow any claims made by the receiver which are prop- 
erly supported by weight and inspection certificate or by an affidavit 
by the receiver as to the outturn weights and grades. If there is a 
loss in weight and the amount indicates that the loss was probably 
caused in transit the shipper must handle any claim which is made, 
- whereas if the hay has been sold “ shipper’s track” the responsibility 
of presenting the claim rests with the receiver. 

Another term “ shipper’s weights and grades guaranteed” is some- 
times used which although it sounds better to the shipper, means 
practically the same thing. If the shipper guarantees his weights 
and grades it must be to the satisfaction of the buyer. It is evident 
that if no unfair practices are indulged in by either the shipper or 
receiver there is no good reason why “shipper’s weights and grades” - 
should not be as reliable as destination weights and grades, especially 
if both receivers and shippers use their own judgment as to grades 
and have the same or similar weighing facilities. 


MARKET WEIGHTS AND GRADES. 


Hay shipped to or from a terminal market which maintains official 
weighing and inspection departments is generally sold “ market 
weights and grades” as determined at that market. For example, 
hay sent by a country shipper to a dealer in Kansas City is sold on 
weights and grades determined there. The same thing is true on hay 
bought from Kansas City. 

In support of the practice of requiring both the shipper and buyer 
to accept the official weights and grades of any specified market. as 
final, dealers in terminal markets advance the argument that be- 
cause both the weighing and inspection departments are main- 
tained as impartial but qualified agencies, their findings as to weights 
. and grades are generally considered more dependable than those of 
either an individual shipper or buyer. Many shippers and receivers 
do not agree with this claim. 

However, from a survey made by the Federal Bureau of 
Markets, it appears that considerable effort is being’ made in many 
of the principal markets to maintain reliable and efficient weighing 
and inspection services. While these services are not perfect most 
of the difficulty experienced by shippers at the terminal markets is 
apparently caused by the sharp practices of some of the dealers 
rather than by inadequate facilities. This is also true of many of 
the difficulties between country shippers and buyers in consuming 
territories. 

SHARP PRACTICES. 

Certain unfair practices are carried on by some country shippers. 

The most common of these is the “ plugging” of cars. This prac- 
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tice more than any other has probably caused buyers to demand 
destination terms. Another unfair practice is the shipment of hay 
of a lower grade than that specified in the terms of sale. When the 
demand is urgent it is thought that the buyer will be compelled to 
accept the lower grade because he can get no other before his stock 
is exhausted. Another is the delaying of shipments sold for deferred 
delivery beyond the time specified. This is done in order to obtain 
more money by shipping to some other market. Other hay is shipped 
on the former sale when prices have declined to the level at which 
the sale was consummated. In such instances shippers claim that 
producers have not delivered the hay or that they are unable to get 
ears for shipment. This practice can not be carried on except when 
demand is urgent and shipments are moving slowly. 

In the matter of weights, shippers are sometimes guilty of adding 
a little, often-as much as 1,000 pounds, to the actual weights when 
making their invoices. This is usually done to overcome any loss 
by handling, etc. If a buyer weighs the hay and makes a claim for 
the difference in weight or refuses to pay for an amount which his 
weights indicate was not in the car, the shipper, after a formal re- 
quest for unloading weights, etc., usually pays or allows the claim. 
If the buyer does not weigh the hay the shipper is just that much 
ahead. 

An instance has recently been reported to the Bureau of Markets 
where the members of a large hay firm doing a track business ad- 
mitted that they always added 1,000 pounds to the weights furnished 
by the country shipper when invoicing the hay to their customers. 
They maintained that this was done to protect them against. any 
mistake that the shipper might have made in weighing. They also 
maintained that as the weights were guaranteed to within 2 per cent, 
it was the duty of the buyer to weigh the hay, and if any error was 
found to make a claim against them for the amount of the shortage. 

There are also several practices on the part of buyers which are 
considered unfair by the trade generally. In the matter of weights 
complaints are made that bales are broken in unloading and then not 
weighed; that drafts are frequently missed when the hay is weighed 
one or more bales at a time; and that many cars are weighed in- 
correctly. 

The most serious charge against the buyers, however, is that of 
refusing to accept shipments when the market has declined. When 
shipments are rejected it is usually maintained that the hay is not 
of the grade bought. Judging from the information at hand the 
percentage of rejections by buyers does not seem to be any larger than 
the percentage of cars containing damaged and inferior hay for- 
warded by shippers. Various dealers estimate that the percentage in 


24 BULLETIN 979, U. S. DEPARTMENT OF AGRICULTURE. 


both instances amounts to about 10 per cent or 15 per cent of all hay 
shipped. 

Trade associations have made numerous regulations deipeed to 
eliminate these unfair practices between shippers and buyers, but 
lack of enforcement authority and of an impartial agency to deter- 
mine grades seems to be the principal cause of their inability to 
eliminate them. From its experience in the regulation of the inspec- 
tion of grain and cotton, the Bureau of Markets believes that Federal 
inspection of hay made available to the interested parties in any con- 
troversy concerning grades would overcome many of the present dif- 
ficulties and eliminate many of the heavy losses which are ultimately 
added to the cost of marketing. 

The terminal markets are not free from practices which are fre- 
quently very unsatisfactory to shippers and buyers using them, but 
these will be discussed in describing the methods of marketing hay at 
terminal markets. 


DEALERS IN TERMINAL MARKETS. 


While the general methods of handling hay at the various ter- 
minal markets are similar, there are many practices that are peculiar 
to certain markets. 

CLASSES OF DEALERS. 


Dealers operating at terminal markets may generally be classed as 
brokers, commission men, receivers, and shippers. There is no 
sharply defined line between the various classes, however, for the 
reason that many dealers conduct their business in such a way as to 
place them in two or more classes at the same time. For example, 
it is frequently the case that brokers are also commission merchants, 
or commission merchants are also receivers and shippers, or, again, 
receivers are also shippers. The term “ distributors” is sometimes 
applied to that class of dealers designated as shippers to distinguish 
them from country shippers. 


BROKERS. 


Brokers operate usually in large consuming sections, but some are 
also located in other markets. Their business is primarily to sell hay 
as direct local representatives of the shipper. The activities of the 
broker in distributing markets in behalf of the country shipper have 
already been clesc ribed! and the business of the broker in other mar- 
kets is conducted in practically the same manner. 


COMMISSION MERCHANTS. 


There is considerable difference between brokers and commission 
merchants in most markets, and the services rendered are quite dif- 
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ferent. As has been stated, the broker assumes no financial responsi- 
bility for the commodity he handles, but always considers it as the 
property of the shipper. On the other hand, in most instances the 
hay does become the property of the commission merchant for a time. 

In general practice the hay is billed to him either on “ open” bill- 
ing, 1. e., direct on a straight bill of lading, or on an “ order” bill of 
lading. On the open billing the shipper may or may not draw a draft 
against the consignee for a part of the value of the hay. Some ship- 
pers with large financial resources bill most of their hay to commis- 
sion firms whom they consider reliable on open billing and do not 
make a draft against the shipment, but await full payment when the 
car has arrived at the market and has been sold. The advantage of 
this method is that when shipping to near-by markets demurrage or 
storage charges seldom accrue because of the nonarrival of the bill 
of lading, because the straight bill of lading is mailed direct to the 
commission merchant and therefore almost always arrives ahead of 
the shipment. On an “order” bill of fading the shipment is usually 
billed to the shipper’s order and notation made to notify the con- 
signee, which in this case would be the commission merchant. 

While bills of lading are generally considered as representing the 
goods and their possession as conferring ownership, certain restric- 
tions placed upon order bills of lading make them more valuable to 
those interested in their use. In the first place, since the shipment 
is billed to the shipper’s order the carrier will not release it until 
the original bill of lading, properly indorsed by the shipper, is sur- 
rendered to the carrier’s agent at destination. Because of this regula- 
tion this form of billing is especially advantageous to the shipper 
and it has become the practice for hay shippers to bill their hay 
“shipper’s order” and to notify the commission firm which they 
desire to handle their hay at the terminal market. When the shipper 
obtains the bill of lading properly signed from the railroad freight 
agent at point of loading he draws a “sight” or “arrival” draft 
against the consignee for about 75 per cent of the value of the ship- 
ment and, attaching it to the bill of lading, places both in his local 
bank to be forwarded to the bank’s correspondent or some other bank 
at the place to which the car is billed. The local bank, in many in- 
stances, enters the amount of the draft directly to the shipper’s credit 
and he can draw checks against it immediately. 

Banks prefer sight drafts payable to the payee upon presentation 
to those drawn to be paid upon the arrival of the car, and in many 
instances charge interest on the amount advanced from the date of 
deposit until the proceeds of the draft are received. Whether drafts 
are to be drawn at sight or upon arrival is a matter of agreement be- 
tween the shipper and the commission merchant and the practice is 
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influenced considerably by the financial standing and the reliability 
of both parties. 

When the draft with the bill of lading arrives at a bank at destina- 
tion, the bank notifies the commission firm upon which the draft is 
drawn and the latter immediately, or upon the arrival of the car 
(whichever time is indicated by the draft) pays the draft and thus 
obtains possession of the bill of lading. When the car arrives at 
destination the bill of lading is surrendered to the carrier and switch- 
ing orders are given for placing the car in position for sale. The 
car is then sold for the account of the shipper by whatever method 
is used at that market. Some shippers consign their hay to be sold 
subject to their confirmation and require their commission firms to 
report any offers back to the shipper for confirmation before accept- 
ing them. Many shippers, however, leave the selling entirely to the 
judgment of the commission firm, thinking that their experience on 
that particular market qualifies them to make the most advantageous 
disposition of the hay. 

When the hay has been sold, returns are made to the shipper show- 
ing the amount of the sale; the amount deducted as selling charges 
including weighing and inspection fees, trackage, demurrage charges, 
interest charges, commission, etc.; and the net proceeds. Interest 
charges are made only for the amount advanced on sight drafts or 
arrival drafts and are computed for the period between the time at 
which the draft is paid and the time at which the commission firm 
receives payment from the buyer. for arrival drafts this period 
should be only a few days, the time required to switch the car to 
selling yards and to make the sale, plus the one day which is allowed 
buyers in most markets in which to make settlement. If cars are 
unloaded in the terminal market, however, returns generally can not 
be made until the car has been switched to the buyer’s warehouse 
and unloaded. In most instances buyers make an advance on the 
car of about the amount of the shipper’s draft, and the shipper 
therefore should not be charged interest beyond one day at most 
after the date of sale. 

Commission charges vary slightly but at present range from 75 
cents to $2 per ton, or a minimum charge of $10 per car. This 
charge covers all the services rendered by the commission merchant 
in handling and selling the hay consigned to him. 


RECEIVERS. 


Those dealers who buy hay to arrive or for shipment to a market 
are in some markets termed receivers. There is no clear-cut dis- 
tinction between receivers and commission men in many markets, 
and the names are frequently used interchangeably. 
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The number of receivers in the markets varies with the character 
of business conducted. Some markets are almost entirely consign- 
ment markets and the greater number of the dealers are, therefore, 
commission merchants. There are several large markets, however, 
including Kansas City and Memphis, in which the dealers prefer to 
buy their hay outright from the shipper. When receivers have rep- 
resentatives in the producing sections to buy from shippers, the hay 
is usually bought shipper’s track, the price paid being determined 
by the buyer’s judgment as to the market grade of the hay. When 
buyers do not go into the territory the trades are made by letter 
and wire and the terms generally provide that destination weights 
and grades, market grades and destination weights, or market grades 
and weights shall be accepted by the shipper. 

The shipper seemingly encounters more difficulty and dissatis- 
faction in marketing his hay by the last-named terms than by any 
other. The advantages of using these terms have already been de- 
scribed; the difficulties encountered are caused principally by the 
lack of uniformity in the application of the market grades. The 
manner in which misunderstandings arise can best be illustrated by 
a description of two sales made under different market conditions. 

Mr. A. is a country shipper and Mr. B. is a receiver located in a 
terminal market, let us say Chicago. Having decided to sell some 
hay at Chicago Mr. A. writes to Mr. B. who he has been informed is 
a reliable receiver, asking: for an offer on two cars of No. 1 timothy. 
Mr. B. immediately wires Mr. A. an offer of $25 per ton for the two 
cars of No. 1 timothy, prompt shipment, delivered at Chicago. Since 
no terms are mentioned it is understood that Chicago weights and 
grades are to govern the settlement. Mr. A. accepts the offer, loads 
and ships the hay immediately, and it arrives in Chicago in due time. 
In the meantime, light receipts and an urgent demand cause the 
market to advance $2 per ton between the date on which the hay 
was purchased and the time it arrives. The cars are placed upon 
the sales tracks and Mr. B. goes out to inspect and sell the hay. 
Upon personal inspection he finds good timothy hay of uniform 
quality, but scarcely good enough for No. 1 timothy. However, 
because of the demand he is able to get an offer of $1 more per ton 
for the hay as it shows at the car door, than he had expected when he 
bought the hay. He, therefore, accepts the offer and feels that he 
has made both a good purchase and a good sale. As soon as the hay 
is unloaded and the weights are obtained, returns are made to the 
shipper at the contract price. Mr. B. says nothing about the grade 
of the hay and since he made a satisfactory sale does not have it 
officially inspected. 

About two months later Mr. A. notices that the market shows 
signs of weakening and decides to offer two more cars of hay to Mr.. 
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B. at $25, the price paid for the other two. The hay he offers is a 
part of the same lot, which was of uniform quality, as the first two 
cars. Mr. B. also notes the weakened condition of the market and 
wires an offer of $24 per ton for the two cars of No. 1 timothy for 
immediate shipment, usual terms. Mr. A., having the hay already 
loaded, accepts the offer and bills it out immediately. When the hay 
reaches the market receipts are considerably in excess of the require- 
ments of the trade, there is practically no demand, and the price of 
No. 1 timothy has declined to $23 per ton. Buyers are more particu- 
lar and will not pay full price for anything but strictly No. 1 tim- 
othy. Mr. B. tries to sell the hay, but he can get no better offer than 
$22. Several buyers tell him that his hay is only a good No. 2 tim- 
othy. He knows that technically this is true, so rather than take a 
loss he decides to have it officially inspected. 

Seeing the inspector in the yards, he calls him over to the cars 
and states the case in words something like these: “Say, Brown, I 
have two cars of hay here which I think grade about No. 2 timothy. 
I bought them for No. 1, but I don’t believe they will grade that. I 
wish you would inspect them and give me a certificate of grade for 
both cars. See the brown blades on all of the bales. There are too 
many of them for No. 1 hay. It was cut a little too late, and three 
bales up near the top are stained. They are really No. 3 hay. I have 
an idea that the hay will run worse back from the doorway. How- 
ever, you are the inspector. All I want is a fair deal.” Since the 
hay is really not No. 1 the inspector issues a certificate for grade 
No. 2 timothy. 

No. 2 timothy is selling at a discount of $2 under No. 1, so Mr. B. 
wires Mr. A. as follows: “ Your two cars of hay in to- clare Grades 
No. 2. Can accept on sale at $3 discount.” Because Mr. A. has no 
other orders at that time and also because of the expense of recon- 
signment, he accepts the offer and obtains $21 per ton instead of 
$24 for his hay. Besides losing the $3 per ton Mr. A. also loses faith 
in the honesty of Mr. B. and decides not to ship to him again. He 
can not understand why his hay is accepted as No. 1 when the mar- 
ket is good, but graded No. 2 when the market is declining. On the 
other hand, Mr. B. says that Mr. A. does not give him fair consid- 
eration; that he accepted the first two cars of Mr. A.’s hay which 
were really not No. 1 and gave him a No. 1 price for them because he 
himself had a profit; in that hght Mr. A. should not object when 
Mr. B. took only what, was really due him on the second lot. 

There is no way of knowing how many similar instances occur at 
the various markets, but they are of a sufficient number to make it 
desirable that organized markets take some notice of the matter of 
acceptances and rejections and subject them to some uniform rule. 
In many markets shippers can not demand the inspection of their 
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hay, as such services are available only to the dealers in the terminal 
market who are members of the trade organization which employs 
the inspectors. Such practices also show the need of impartial in- 
spection available to all parties interested in the hay. Such inspec- 
tion is now provided for in part by a law recently passed by Congress. 


SHIPPERS AT TERMINAL MARKETS. 


Many large hay markets have a very limited local demand but a 
large shipping demand. At such markets there are usually some 
dealers who confine their business to buying hay offered for sale on 
their market and shipping it to buyers in consuming territories. 
These dealers are known as shippers in most of the markets. Some 
commission men are shippers as well as receivers and many receivers 
are also shippers. 

Shippers in central and other distributing markets are an essential 
part of the marketing machinery for the reason that they create the 
demand for the surplus hay which is shipped to such markets. They 
buy the hay on the open market and obtain offers from dealers and 
consumers in nonproducing sections through brokers, traveling rep- 
resentatives, or by wire or letter. Their business is, therefore, largely 
that of distribution and their principal efforts are put forth to obtain 
orders for the amount of hay which they can buy on their market. 
They do not make a fixed charge for handling the hay as do the com- 
mission merchants but depend upon the profits which they may make 
for compensation. Shippers usually try to make a profit of $1 to $2 
per ton and because of the service rendered become a considerable 
factor in the disposition of the hay shipped to large markets. Many 
shippers succeed in working up a fairly large business, often amount- 
ing to ten or twenty cars per day, and hold it by furnishing their 
customers with hay of satisfactory quality at current market prices. 
Competition, however, is sometimes keen, and has caused some ship- 
pers to practice unfair methods. 

Probably the most common unfair practice is that of shipping hay 
of a lower grade than that sold but invoicing it at the price of the 
higher grade. This practice is most common when there is an active 
demand or when the market is advancing. Under such conditions the 
buyer takes the hay even when he knows it is not of the grade bought 
because of one or two reasons. First, he may be out of hay and un- 
able to wait for another car to be shipped; second, the market may 
have advanced so that the hay he has received is worth what he 
agreed to pay for the higher quality. The buyer usually remembers 
an unfair transaction and “ gets even ” with the shipper by refusing 
to accept shipments when the market has declined, thus leaving 
‘them on track for the shipper to dispose of as best he can. 
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These practices cause enormous losses from time to time and help 
to increase the spread in prices between those paid to the producer 
and those paid by the consumer. Many losses could be prevented by 
trade organizations if regulations for outshipments of hay were made 
similar to those now in effect for inshipments. Too many markets 
seem to be pursuing the short-sighted policy of making regulations 
which do not give proper consideration to those shipping to the mar- 
ket and those buying from it, with the result that both producers and 
consumers are now greatly interested in perfecting some marketing 
agency that will eliminate the large central markets which allow 
unfair practices. 

MOVEMENT TO MARKET. 


By far the greatest part of the hay which moves to large markets is 
by rail. However, the amount being transported by auto trucks is 
constantly increasing. At several of the large eastern markets, in- 
cluding Baltimore and Philadelphia, the amount of hay received by 
truck is almost, if not equal, to that received by rail. This condition 
is subject to change because only hay from neighboring sections can 
be marketed by truck and the supply of this hay may be very limited 
some seasons. Hay is also shipped by boat on inland rivers, but in 
small lots making up a very small percentage of the total amount 
shipped. The difficulty and expense of getting the hay to or from the 
boat, and of finding warehouse space to store the hay until sold, are 
the principal disadvantages of shipping hay by water. There are 
practically no facilities for loading hay from the boat to cars and 
hence but little reshipping can be done. 

At practically all markets shipments arriving are placed in outside 
or hold yards and the consignee is notified. At some terminal mar- 
kets, however, the various railroads have designated certain tracks 
or yards as hay tracks or hay yards and place all hay arriving over 
their lines at these locations. Where special hay tracks have been 
provided, arrangements are made in some markets whereby the cars 
are placed immediately on the special tracks. At others the con- 
signee must surrender the bill of lading and order the cars to the 
destination desired. 

At Cincinnati a special yard has been leased by the grain and hay 
exchange and arrangements have been made by which cars from all 
roads are placed in this yard for sale. A joint railroad agent is 
stationed at the yards and bills of lading need not be surrendered 
until the cars are sold and ready to be reconsigned. A switching 
charge of $3 is made by the road placing the cars in this special yard, 
but this charge is borne by the inbound carrier if the revenue is $10 
or more per car. At most other markets no charge is made for plac- 
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ing cars on sales tracks but such tracks are only specially desig- 
nated tracks in the regular yards of the carrier. 

If dealers desire to have cars placed at their warehouses, railroads 
switch them direct from the holding yards, generally without charge. 
but if the cars have been placed on the sales tracks there is usually a 
switching charge. The surrender of the original bill of lading is 
generally required before cars will be switched to warehouse or un- 
loading tracks. 

Railroads usually furnish the inspection department of the local 
trade association with lists showing the initial and number of the 
cars together with their location. The name of the consignee is also 
generally shown but in some markets consignees are assigned num- 
bers and the numbers only are shown on the bulletin. The lists are 
sometimes posted only in the local yard offices and those interested 
call these offices by telephone or visit them in person in order to 
obtain the information. 


METHODS OF SALE. 


There are several methods by which hay is sold at terminal 
markets. Some of the more important are on the exchange floor, at 
the car door, on plug tracks, at warehouses, and in offices. 


SALES ON THE EXCHANGE FLOOR. 


In several markets all or a part of the sales are made during the 
session of the exchange. An exchange, as understood by the trade, 
is a place at which members of the trade organizations meet for a 
few hours each week day and buy and sell the commodities which 
they handle. Some of the markets using this method are Memphis, 
Indianapolis, St. Paul, and Pittsburgh. The methods of sale on 
the exchanges vary somewhat in the different markets. 

Small samples of hay representing the carloads from which they 
have been taken by the inspector or sampler may be exhibited on the 
sample tables. The grade designation as assigned by the inspector is 
shown on a tag attached to the sample. The buyer inspects the 
various samples and, if the quality as shown by the sample is satis- 
factory, endeavors to purchase the car from the receiver or commis- 
sion merchant having it for sale. The terms of sale usually specify 
that the entire car must be of a grade equal to the sample and a rate 
of discount for any low grade is agreed upon at the time of sale. 

In other instances no samples are submitted but the cars of hay are 
offered for sale by grade and description. An official of the exchange 
conducts the “call” and asks for offers of the various kinds and 
erades of hay. A member having a car, say of No. 1 timothy, for 
sale offers one car No. 1 timothy at $26. Bids are then called for. 


32 BULLETIN 979, U. S. DEPARTMENT OF AGRICULTURE. 


The first bids made are usually below the price asked and are then 
raised (unless the market is very weak) to meet the offer of the 
seller, which is frequently reduced slightly to effect a sale. If 
the bids and offers do not reach the same amount no sale is effected. 
Buyers in most cases do not depend entirely upon the grade certificate 
as to the character of the hay but visit the receiving yards and inspect 
the hay before the market opens. 

The advantage of this method is that it establishes a cash market 
price for ‘each day upon which bids to country shippers and offers 
for shipment may be based. It also assures the country shipper that 
his hay has been offered in an open market and sold to the highest 
bidder. The principal difficulty arises when the buyer maintains that 


Iie. 4.--Selling hay at the car door. 


the hay is not all of the same quality and demands a reduction or 
elects to take it at the price of the lower grade. 


SALES AT THE Car Door. 


In a number of markets, including Chicago, St. Louis, and Minne- 
apolis, trading is done in the railroad yards where the cars have beep 
placed for sale. The doors of the car are opened and seller ana bayer 
conclude the sale of the hay at the car door. Since only the bales at 
the door of the car can be seen, the buyer usually makes the purchase 
on the condition that all the hay is of the grade showing at the door. 
If the shipper has loaded the car uniformly and.the buyer is fair, 
this method of sale is satisfactory, although it is sometimes difficult to 
determine the actual quality of the hay by examining only the ends 
of a few bales (fig. 4). 
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Cars loaded with two or more kinds of hay, or with hay varying in 
quality, can not be marketed satisfactorily by the car-door method. 
Naturally if hay of more than one grade is shipped in one car, the bet- 
ter grade is placed in the doorway. Buyers, therefore, unless they 
know the shipper personally or by reputation and know his cars are all 
of uniform quality and invoiced correctly, usually offer a price suff- 
ciently below the market to protect themselves against any inferior 
hay. If the full market price is paid for the hay a differential is 
‘agreed upon for any lower grade hay which may be found. 

The fact that only a very small portion of the hay may be inspected 
at the time of sale has led to unfair practices on the part of both the 
country shipper and the buyer. The unscrupulous shipper, knowing 
the manner in which the hay is sold, frequently loads a certain 
amount of poor hay in the car where it can not readily be detected. 
It is possible to load all but about 50 bales with poor hay and still 
make the car appear as if it were loaded with good quality hay. If 
such a car is sold to a shipper in the terminal market and is recon- 
signed, the poor hay is frequently not detected, and the country 
shipper receives the price of good hay. If the car is unloaded in 
the terminal market, however, his dishonesty is discovered, and he 
probably receives less than the hay is really worth. 

Some buyers engage in the unfair practice of claiming that the hay 
is partly off grade when it is not. The claim is always made after 
the car has been partly unloaded. This practice is carried on some- 
what as follows: The buyer having purchased the car at the sales 
tracks orders it switched to his warehouse for unloading. After two 
or three tons have been unloaded the buyer pretends that the hay 
back from the door is of poorer quality than that at the door, which 
was the basis of the purchase. He therefore calls up the receiver or 
commission merchant and informs him that the hay in the ends of 
the car is of inferior quality and that he will reject the remainder 
of the car. Under the present methods of inspection and marketing 
the seller can do little else than accept whatever terms the buyer is 
willing to offer for the remainder of the hay. It has been noted that 
such rejections occur more frequently on a declining market than on 
an advancing market, and that the discounts demanded bear a close 
relation to the amount of the decline in the market. 

When hay is hauled direct from the sales tracks, as is frequently 
the case where the sales tracks are also the unloading tracks, a part 
of a car can be rejected if the buyer chooses to do so. The remainder 
of the hay must then be resold. At Chicago a special yard is pro- 
vided to which these rejected cars can be switched for resale. The 
expense of switching, etc., is.so great that it is a better policy to 
allow a liberal discount to the original buyer than to attempt to 
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switch and resell or even to resell on unloading tracks and pay 
demurrage. 

It is thought that these unfair practices on the part of both the 
shipper and the buyer can be greatly reduced by an impartial in- 
spection and grading system, based upon uniform standards that 
are understood alike by both buyer and seller. 


PruGg Track SALES. 


In order to overcome some of the difficulties of other methods of 
sales several large markets, including Kansas City, Cincinnati, and 
Omaha, have established “ plug” yards. They have been termed 
“ plug” yards because the cars offered for sale there are “ plugged,” 


Hig. 5.—Selling hay at Plug Yards by the auction method. The hay piled outside the 
car is called the ‘‘ plug.” The man on the hay is acting as auctioneer. 


1. @., a plug consisting of 15 to 50 bales is taken out of the car and 
placed outside so that the buyer can determine better the character 
of the hay in the car. : 

The methods of selling hay at the plug yards differ somewhat at 
the various markets. At most places, except Cincinnati, the actual 
selling is carried on in practically the same manner as sales at the 
car door. The method is considered more satisfactory than sales at 
the car door, however, for the reason that the buyer can see a good 
representative sample of the hay he is buying. When 30 to 50 bales 
are removed from the car there is a good opportunity to see whether 
the hay runs uniform or not (fig. 5). 

Each day the buyers and sellers meet at the plug tracks and con- 
summate sales. The buyers examine the different cars offered, and 
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when some are found that meet their requirements they inquire the 
prices; or, it may be that the sellers request offers. In either event 
the sales are made privately, but in several markets the seller is re- 
quired by the rules of the commercial organization of which he may 
be a member to report all sales made, together with the prices re- 
ceived for each car. 

At Cincinnati sales at the plug tracks are made by auction, 1. e., 
each car is sold at public auction to the highest bidder. The dealer 
to whom the car is consigned or who owns the car usually acts as 
auctioneer; or he may request a member of the board of governors 
of the plug yards to sell the car for him. If a receiver or com- 
mission merchant desires to buy a car consigned to himself, the rules 
require that a member of the board of governors shall auction the 
car. This eliminates the practice, which in some instances is unfair 
to the shipper, of taking a car for the receiver’s account without 
making an effort to sell it. When auctioning cars at Cincinnati, the 
seller has the privilege of rejecting all offers and selling after the 
close of the market at a private sale or of carrying them over for the 
next day’s market. A trackage charge of $1 per day per car 1s 
charged for cars carried over and the same rules as to demurrage 
apply as in any other city. : 

At a few markets where there are no proper facilities for plugging 
in the manner aready described, cars are sometimes “ wagon 
plugged.” .The hay in part of the doorway and in one end of the 
car is loaded onto wagons. That left in the car is transferred into 
the space made vacant by the removal of the hay onto wagons, and 
the hay from the wagons is then loaded back into the car in the 
opposite end from which it was taken. By this method practically 
every bale may be seen and graded if desired. When hay is handled 
in this manner buyers usually conclude the sale after the hay has 
been graded either at the railroad yards or on the floor of the 
exchange. 

The terms of plug track sales differ somewhat from those applying 
to other methods. The hay is not sold by grade and in most markets 
plug sales are final. The buyer has had an opportunity to examine 
the hay and he, therefore, is not allowed any discount if it is not 
of the quality it appeared to be when examined at the plug track. 
The seller frequently guarantees the hay to be of uniform quality 
and the buyer may request that the car be plugged deeper if he is 
doubtful about the uniformity of the loading, but otherwise no claims 
_are allowed after the car hag been sold. 

This system of marketing at terminal markets is quite satis- 
factory to country shippers and commission merchants, but because 
of the fact that unscrupulous shippers are able to place from 50 to 
75 bales of poor quality hay in the cars with but little danger of de- 
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tection, the buyers frequently experience considerable loss and some 
will buy only such cars as the seller guarantees to be uniformly 
loaded with hay of the quality shown by the plug (fig. 6). 

The practicability of the plug method depends to a great extent 
upon the facilities available for plugging the cars. The plug yards 
must be located so as to be convenient to the trade and so that the 
railroads may place 
cars in them with 
the minimum 
amount of expense. 
At Chicago, for ex- 
ample, it has been 
found impracticable 
to establish plug 
yards for the reason 
that no place is 
available that can be 
reached economic- 
ally by all the prin- 
cipal roads bringing 
hay into that mar- 
ket. At Memphis, 
cars are plugged 
and inspected and 
the hay is loaded 
back into the cars 
immediately be- 
cause the yards do 
not afford a desir- 
able place for sell- 
ing. The cost of 
selling by the plug 
method is greater 
than the others com- 
monly used and 
varies from 75 cents 
to $3 per car accord- 
ing to the services 
performed. 


Fie. 6.—Showing quantity of hay usually taken trom the 
; car as a plug. 


SALES AT WAREHOUSES. 


At New York, Boston, Baltimore, and other eastern markets, as 
well as at several southern markets, the railroads maintain ware- 
houses into which all hay is unloaded upon arrival and from which 
practically all sales are made. The hay from each car is stored sepa- 
rately so that its identiy is not lost. The dealers visit these ware- 
houses each day, and the hay is disposed of at private sales between 
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buyers and sellers. So far as the transactions between the dealers at 
the warehouses are concerned the hay is not sold by grade, but the 
buyer determines whether or not it is of the grade desired. Grades 
are usually applied only to hay which has been bought to “arrive” 
as of a certain grade specified. 

There are three advantages in selling from warehouses. Sales may 
be conducted regardless of weather conditions, dealers may see the 
exact character of fhe hay offered, and when receipts are in excess of 
the demand the hay may be left in storage at a reasonable cost and 
not forced upon a market already overloaded. This method is con- 
fined almost entirely to places where practically all the hay is con- 
sumed in the market, and is not considered economical in markets 
where most of the hay is reshipped and reconsigned to consuming 
sections, because the costs of unloading and reloading outweigh the 
advantages. : 

There is no question but that the possession of large storage space 
stabilizes a market. Some shippers maintain that terminal dealers 
are opposed to warehouses because they tend to eliminate the wide 
fluctuations in hay prices whereby speculation at the expense of the 
country shipper becomes possible. It is thought, however, that the 
cost of operation under present trade practices is the principal reason 
that they are not maintained in distributing markets. 


Orrick SALES. 


When for any reason hay offered for sale by any of the methods 
already described is not sold during the trading period, it is fre- 
quently sold later. The dealer having the hay for sale may know of 
some buyer who was not at the market and may visit him at his place 
of business or call him by telephone and sell the car to him. If no 
local buyer can be found, the seller may wire several out-of-town 
buyers and sell the hay to one of them. The terms of such sales are 
usually the same as those applied to sales on the open market except 
that when the buyer has not seen the hay its character is fully 
described during the transaction. 


MeriItTS or VARIOUS MELPHODS OF SALES. 


It is impossible to designate any one of the methods named as the 
best. Some have decided advantages over others but each one has 
been adopted in the particular market in which it is used because 
dealers think. it is best suited to the facilities of that market. 

Under present conditions and practices it seems that the ware- 
house method is best in those markets where practically all the hay 
is used locally and can be hauled by wagon or motor truck direct 
from the warehouse. In large distributing markets the plug method 
seems most satisfactory when the proper facilities are available. 
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TIME OF SETTLEMENT. 


Most large markets have fixed rules governing settlement for hay 
sold in the open market. Cash settlements are usually made within 
24 or 48 hours after the time of sale. When the hay is to be unloaded 
or weighed in the market in which it is sold, an advance of about 80 
per cent of the value is required in leu of the full cash settlement. 
When hay is reshipped or reconsigned an advance is usually required 
of the buyer if destination weights or grades are to govern settle- 
ment, but if market weights and grades guaranteed are to be accepted 
a full settlement is required within the customary time limit. Time 
sales are generally made only by local dealers in a market to other 
dealers or consumers who are outside of the membership of the com- 
mercial exchanges. 


SHIPMENTS AND RECONSIGNMENTS. 


The amount of hay shipped or reconsigned from the different mar- 
kets varies considerably but the percentage is much larger in the - 
central western markets than in those of any other section. The 
following table gives the estimated percentage of the hay received 
that is reconsigned from the principal distributing markets: 


i F Reconsign- 
Market. . Receipts. ments. 
Cars .+ Per cent. 

(KANSAS: Clb yee este Sie Rae eee te = na oe Ti EE ES aS 46, 
CHICA E 0 Reem oe ee eae eee een aoe toe ere SPOS wT RNS RMON eee 5 SRE 17, 500 17 
SE ELOUISS) Seats eee Si ae ad Se eS 2 et ee eae eri 13, 500 50 
Cincinnatil-cas52-=: Hoe Nae re ea ote oo es OE ais Cee 2 ee ee Pee eee 10, 000 90 
PACtSDULe he Seinen Che Peet See ah ie) Sis: & ee ie PIs cepa SO ee ee eee Nee 7, 000 85 
AMES any 0} AWK {tps ape SUR Bw ex hac I es St ee ae 9 RRS a RR pe SoS GIG 4, 750 75 


1 Approximate number for year 1920. 


A large part of the hay reconsigned from the central western mar- 
kets moves to the large consuming sections in the South and South- 
east. A considerable part of the alfalfa reshipped from Kansas City 
goes east and northeast into sections in which the production of 
alfalfa is small and is used for dairy and mixed feeds. 

Most of the shipping and reconsigning is done by the shippers in 
the terminal markets and is a phase of hay marketing which is dis- 
tinct from the other methods already described. 


SALES BY SHIPPERS. 


When hay is sold in the terminal markets at car door or plug tracks 
a large percentage is bought by the shippers located in that market. 
A small amount is bought by local dealers. The rules of most of the 
local hay trade organizations prohibit other than members from 
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trading on the various markets, therefore outside buyers or shippers 
seldom become a factor in the markets. 

Shippers depend upon orders from consuming sections for their 
business. When many orders are received the shippers are active 
buyers in the market, and when no orders are received they remain 
out of the market “amlees they buy to store or in anticipation of 
orders. Shippers frequently buy hay when they have no orders for 
it, if in their opinion it is good business to do so, and then offer 
the hay for sale by wire or letter. If the orders received are not 
equal to the hay bought it frequently is resold upon the market on 
the succeeding days. 


OBTAINING ORDERS. 


The shipper at the terminal market obtains his orders by the same 
methods and through the same agencies as does the country shipper, 
namely, by wire, by letter, through brokers, and through traveling 
salesmen. These agencies have already been fully described. 


TERMS OF SALE. 


The acceptance of an order by a shipper constitutes a sale for 
him, and the terms are almost always included in the confirmation of 
sale, which is usually sent by wire or mail Eee ee upon receipt 
of an order if it is accepted. 

The items usually included in the terms SE sale are: Quantity, 
kind of hay, time of shipment, and terms of settlement. 


QUANTITY SOLD. 


The quantity sold is usually expressed only in carloads, but the 
number of tons is sometimes also mentioned. Certain trade rules 
provide that the number of bales shall also be stated, but this is 
seldom done because it is usually impossible for a shipper to tell 
how many bales will be contained in the car he buys. It is also 
frequently impracticable to state the number of tons. 


CHARACTER OF HAY SOLD. 


The most difficult thing to state satisfactorily in the confirmation 
of sale is the character of hay sold. Numerical grades for hay have 
been adopted in practically all hay markets, and generally there is 
a fairly good understanding in the terminal markets as to the char- 
acter of the hay represented by the grade designation. Im the con- 
suming sections, however, local conditions seem to be a factor in- 
fluencing the interpretation of the grades, so that the ideas of buyers 
as to the quality represented by certain grades vary in the different 
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sections. For example, mining sections seem willing to accept a much 
lower grade of hay for No. 1 timothy than small markets with a 
retail trade. ‘The price is also given consideration, and buyers fre- 
quently specify No. 1 hay and then refuse to pay more than the 
price of No. 2. Shippers in the various markets in competition for 
business have made use of these conditions to such an extent that 
quotations and sales by grade have come to have but little meaning. 

These conditions have also led to the substitution of certain terms 
for the numerical grades, such as “ Choice timothy hay,” “ Good 
feeding hay,” etc. The need for -the term “ Choice timothy hay ” has 
developed because of the tendency on the part of the shippers to 
lower the quality of No. 1 hay to agree with the ideas of the least 
exacting purchasers, and in some instances the grade represented by 
“Choice timothy hay ” has also been lowered, as is evidenced by a 
number of samples examined by representatives of the Bureau of 
Markets, which were found to be lower than the recognized standards 
for No. 1 timothy. 

Many shippers who desire to build up a permanent trade with 
their customers are supplementing the numerical grade designation 
with descriptive phrases in order to make clear the character of the 
hay offered or sold. This, it is claimed, eliminates many of the 
difficulties encountered when hay is sold by grade only. 

The greatest care should be used in describing the character of the 
hay when confirming the sale, in order that as little difficulty as 
possible may be experienced when the hay is received by the buyer. 

The fact that descriptive terms are needed indicates that present 
erade terms are inadequate or are at least not sufficiently clear. The 
Bureau of Markets is at present engaged in the study of market 
grades for the purpose of determining wherein they are deficient, 
and, if possible, of constructing grades or standards that will be 
adequate for the use of the whole trade in the purchase and sale of 
hay. 


TIME OF SHIPMENT. 


The trade terms used to denote the time within which a shipment 
may be made have been defined by trade associations, and their use 
is fairly uniform throughout the country. These terms are: Imme- 
diate shipment, which has been interpreted as three calendar days; 
quick shipment, five calendar days; and prompt shipment, ten calen- 
dar days (Sundays and holidays excluded). For shipments 
which are to be made within a period longer than 10 days the time 
is usually stated. Sales are frequently for “scattered shipment.” 
This means that the hay is to be shipped a car or two at a time at 
a rate as uniform as possible over a given period. The advantage 
of this method is that it assures the buyer of a constant supply at a 
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uniform price. The shipper, however, hesitates to sell on such terms 
unless the market is fairly steady or he is certain of a sufficient 
amount of hay to fill the order. When the time is not stated in the 
‘terms of sale it is generally understood that prompt shipment will 
be made. ; 


TERMS OF SETTLEMENT. 


On hay shipped from terminal markets the terms of settlement 
are almost always either “ sight ” or “ arrival” draft, but the arrival 
draft is used much more extensively because buyers generally refuse 
to pay for the hay until they have inspected it. The number of in- 
stances in which the hay is shipped on open billing is few. 

Because much of the hay sold by shippers in terminal markets is 
bought by them on track in their respective markets and is recon- 
signed directly from the track the terms of sale relative to the weights 
and the grades that govern settlement vary a great deal. Unless the 
hay has been loaded from a warehouse at a terminal market it is 
almost impossible for shippers to give official weights.’ 

The term most used is “shipper’s? weights guaranteed within 2 
per cent.” Outturn weights, however, are frequently specified, and, 
in fact, “shipper’s weights guaranteed” are practically outturn 
weights, for the guarantee can not be enforced unless the hay is 
weighed at destination to determine the correctness of the shipper’s 
weights. 

Considerable difficulty is experienced with weights when hay is 
seld on the terms just mentioned. The weighing facilities of both 
the country shipper and the buyer at interior points in consuming 
territories are frequently very poor and their weighing methods are 
ineflicient. The country shipper, therefore, is often not sure that 
his weights are correct; nevertheless he bases his invoice upon them 
and sells or consigns his hay to the terminal market. 

The receiver or commission merchant there offers and sells the hay 
on the open market and offers the shipper’s weights or invoice as 
evidence of the amount of hay in the car. The shipper buys the hay 
and reconsigns it to his customer, using the country shipper’s weights 
as the basis of his invoice. The buyer, if he has scales, usually weighs. 
the hay as he unloads it. If the outturn weight, considering the 2 
per cent tolerance allowed, is less than the invoice weight, he makes 
an affidavit as to the correctness of his weight and attaches it to a 


1* Official’ weights are those obtained by the official weighing bureaus which are 
maintained by the trade organizations at most terminal markets. <A full description of 
methods of official weighing is given in Bulletin No. 978; The Weighing of Market Hay, 
by G. A. Collier and H. B. McClure. 1921. 

2** Shippers ’”’ in this instance refers to country shippers. 

’JIn some markets the tolerance allowed is only 1 per cent, while in others as much as 
3 per cent is sometimes allowed. 
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claim for the loss in weight, which he forwards to the shipper from 
whom he bought the hay. The shipper having practically guaranteed 
the weight usually pays the claim and in turn makes a claim upon 
the receiver or commission merchant from whom he bought the hay. 
If full settlement has not been made with the country shipper, the 
claim is generally allowed, and the returns made to the country ship- 
per are upon the basis of the outturn weights. 

If full returns have been made by the commission merchant upon 
the sale of the car at the terminal market, as is frequently the case 
under the present methods of sale especially on plug tracks, the 
country shipper may not pay the claim presented to him; he may 
think that his weights are just as accurate as those of the ultimate 
buyer and he may have good reasons to think so. If he will not al- 
low the claim, he is requested to furnish an affidavit as to the cor- 
rectness of his weights. The commission merchant or receiver then 
presents this affidavit to the terminal market shipper, who, with an 
affidavit as to the correctness of the weights of both the country ship- 
per and buyer, has no other recourse than to present a claim to 
the railroad for loss in transit. Since a physical loss frequently can 
not be shown, the terminal market shipper usually stands the loss. 
This loss must be added to the cost of doing business. 

One large shipper in northern Indiana estimates that the average 
shortage on hay shipped direct to consuming sections 1s 800 pounds 
per car. This loss, which at present seems to be unavoidable, has led 
to questionable practices on the part of some shippers from terminal 
markets. One of the most common of these is the raising of the 
country shippers’s weights 500 to 1,000 pounds and trusting to the 
buyer’s neglect to weigh the hay. The amount gained in this way 
is used to offset the loss which may be occasioned when the hay is 
weighed. 

The country shipper and buyer both contend that their weights 
are correct. The middlemen must, therefore, stand the loss unless by 
some means, fair or otherwise, he can shift it to some of the other 
interested parties. If some means could be found for having all hay 
weighed by a competent disinterested agency, preferably at the ter- 
minal market, so that a certificate of weight could be furnished both 
the shipper and buyer, most of the difficulty as to weights could be 
eliminated. 

At the present time the grades which are to govern transactions 
between shippers and buyers cause more controversies and disputes 
than any other item in the terms of sale.* Grades have been made 
the excuse for rejections, excessive discounts, and other claims on the 
part of buyers. The present market practices seem to be the prin- 


£The matter of grading is fully discussed in Bulletin No. 980, Inspection and Grading 
of Hay, by H. B. McClure and G. A. Collier. 1921. 


MARKETING HAY THROUGH TERMINAL MARKETS. A3 


cipal cause of a great many of these misunderstandings. The char- 
acter of the grades, as has already been mentioned, is also a con- 
tributing factor. 

In the first place, official grade certificates for outbound ship- 
ments are seldom furnished by shippers from terminal markets. A 
number of reasons have been advanced for this practice. It is 
claimed to be impracticable to issue certificates for cars that have 
been only “plug ”or car-door inspected. However, such certificates 
are issued and used in settlements for hay in inbound shipments. 
Grade certificates for hay loaded out of warehouses at terminal 
markets are issued in only a few instances; in some markets, it is 
stated, $1 or $2 per ton more is charged for hay with which a grade 
certificate is furnished. It appears, therefore, that the grade stated 
by shippers in their quotations and terms of sale are personal grades 
and not official market grades. Many shippers claim that the grades 
given the hay are those desired by the buyer, but since the buyer 
would hardly reject hay which conformed to his own ideas as to 
grade it is doubted whether this is the reason for the use of such 
gerade terms by shippers. 

Tt has been noted also that more No. 1 hay is shipped out of the 
various terminal markets than the official records show has been 
shipped into them during a stated period, or, in other words, the 
grades seem to have been raised on outshipments. This practice is 
never satisfactory to the buyers and they usually show their dis- 
approval whenever they have an opportunity to do so. 

One of the remedies for the difficulties now experienced in con- 
nection with grades in the terms of sale is to state definitely what 
grades are to be used, i. e., whether they are individual or personal 
grades, market grades, or association grades. Another remedy is 
to leave the interpretation and application of the grades to a compe- 
tent and disinterested party whenever possible. 


OTHER MARKET PRACTICES. 


In an apparent effort to overcome some of the difficulties expe- 
rienced in shipping hay from terminal markets under present con- 
ditions, dealers in some of the western distributing markets have 
engaged in a marketing practice which is a combination of the activi- 
ties of both a commission merchant and a shipper. Such dealers 
solicit orders from buyers in the same manner as shippers do and 
also solicit consignments from country shippers. When orders are 
received they are filled from the consignments which have been made 
by country shippers to these dealers. The advantage claimed is 
that the shipper consigning the hay receives more than if it were 
sold on the market because he obtains the whole amount paid by the 
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buyer or consumer less only one commission. If only one commis- 
sion is charged, the country shipper may receive more for his hay 
than if it is sold upon arrival at the terminal market. 

There are so many other factors entering into the transaction, 
however, that it is doubtful whether it can be considered fair to the 
shipper unless his consent has been obtained to handle the sale in this 
manner. in the first place, the country shipper usually consigns to 
a terminal market for definite reasons. Lower prices may seem im- 
minent and in order to market his hay before they occur he may rush 
his hay on consignment to a neighboring market. In this case it 
would certainly be unfair to the shipper for the commission merchant 
to reconsign his hay upon a previous sale to some distant point at 
which it may not arrive until the market has declined. If the ship- 
ment should be refused and heavy charges should be incurred, it 
would be clearly unfair to the shipper to have to stand a discount to 
cover them, yet such would probably be the case under these condi- 
tions. Again, the country shipper may have consigned his hay be- 
cause of an expected advance in the market and he may desire to have 
his hay sold to the highest bidder upon arrival. In that case it would 
be unfair to him to have his shipment of hay applied upon a sale 
made at an earlier date and probably at a lower price. These prac- 
tices are unfair to shippers to terminal markets, and should be 
eliminated by the regulations prescribed for those markets. If a 
market does not have such regulations, shippers should ascertain 
whether their consignments are handled fairly or not. 


ADJUSTMENTS. 


It is generally very difficult to adjust satisfactorily disputes and 
controversies that arise relative to terms of sale. Trade organiza- 
tions have arbitration committees to which controversies which prin- 
cipals are unable to settle between themselves may be referred, and 
as a last recourse the civil courts may be called upon to decide the 
issue. But few cases get into the courts, however, and only a small 
number are referred to arbitration committees. 

In most cases the ‘parties in a dispute relative to the terms of sale, 
weights and grades, etc., present their claims and counterclaims to 
each other by letter and the matter is finally settled by one or the 
other, or probably both, making some concessions. When consider- 
able money is involved the one making the claim frequently calls 
upon the other party, or sends a representative to call, and makes a 
personal effort to adjust the matter. The state of the market fre- 
quently has a great deal to do with the adjustment of a claim. Mis- 
understandings or misinterpretations of the terms of sale and non- 
fulfillment of them are the principal causes of disputes and all per- 
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sons interested in the marketing of hay should strive to use clear, 
distinct terms, that can not be misinterpreted and that cover the 
transaction thoroughly. 


KINDS OF HAY RECEIVED AT PRINCIPAL MARKETS. 


The kinds of hay received at the various markets and the size of 
bales preferred are shown in the tables, pages 46 to 49, inclusive. 

Generally speaking, timothy is the principal hay handled in the 
markets east of the Mississippi. Clover and clover mixed are also 
handled, with some alfalfa. In the markets in the Southeastern 
States other hays, such as peanut hay, Bermuda, Johnson grass, and 
lespedeza, are handled to a small extent. West of the Mississippi 
alfalfa and prairie are the principal hays. On the west coast the 
division seems to be about equal between alfalfa and grain hay. 

Eastern markets pay a premium for the large box-press_ bale. 
Central western markets prefer the 16 by 18 inch or 17 by 22 inch 
bale. In the southwestern markets, where considerable hay is baled 
from the windrow, a small two-wire bale not larger than 16-by 18 
inches, weighing about 70 pounds, is given preference. 

The preferences of the different markets for certain sizes of bales 
have never been explained, but from a survey recently made by the 
Federal Bureau of Markets it seems that precedent is the most 
important factor. Dealers who prefer the large bales assert. that the 
hay comes out of the bale in better condition and does not have the 
“life” pressed out of it. From the meager data available, however, 
recompressed hay seems to be as nourishing as ligthly pressed hay. 
In this light it would seem that the appearance of the hay is the 
important factor since hay taken from. a box-press bale appears 
better than that taken from bales from other kinds of presses. In 
southern markets where the hay is sold to retailers and consumers 
the smaller bales are prefererd because they are lighter to handle. 
Where hay is baled from the windrow, as is the case in the Southwest, 
the smaller bale is preferred because it is not so likely to spoil as a 
larger, more tightly pressed bale. 

Considerable expense would be eliminated in baling if a standard 
size of bale could be adopted because only one size of press and one 
length of wire would then be necessary. Some of the difficulty of 
loading minimum weight into cars would also be overcome. 


WHOLESALERS AND RETAILERS IN CONSUMING TERRITORIES. 


Many of the important factors which should be considered in a 
discussion of the marketing of hay in consuming territories have 
already been described in detail in the discussions of marketing by 
the country shipper and at the termial markets. Since purchases by 
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wholesalers and retailers in consuming sections are coincident with 
sales by shippers in the producing sections and at the various mar- 
kets, no further explanations will be needed concerning these trans- 
actions. 

LOCATION AND PREFERENCES OF CONSUMING TERRITORIES. 


Taking the country as a whole, only a small percentage of the 
hay produced, estimated at from 15 to 20 per cent, is shipped out of 
the county in which it is raised, thus leaving 80 to 85 per cent to be 
consumed locally. Certain well-defined areas, however, do not pro- 
duce sufficient hay for their requirements and these are known as 
consuming territories. Roughly defined they areas follows: The New 
England dairying sections; the mining sections of Pennsylvania, 
Michigan, and Wisconsin; the section south of the Ohio and Potomac 
Rivers and east of the Mississippi; certain sections of Louisiana, 
Texas, and New Mexico; and nonproducing sections west of the 
Rocky Mountains. 

Timothy and hght clover mixed hay are preferred and constitute 
the bulk of the hay handled east of the Mississippi River. Alfalfa 
and prairie are most extensively used west of the river. A good 
deal of alfalfa is beginning to be used in southern and southeastern 
sections also. 

Timothy hay in -general is preferred in markets where the demand 
is from draymen, horse liveries, etc. Clover and alfalfa meet the 
demand from dairymen; prairie, while used in place of timothy to 
some extent, is most extensively used for feeding stock which is 
being carried through the winter. While timothy, clover, alfalfa, 
and prairie are considered the principal commercial hays, native 
_ hays are marketed to some extent in the territories in which they are 
grown. In the South, peanut hay, peavine hay, Johnson grass, 
Bermuda, and lespedeza hay are grown and marketed locally, but 
are not shipped to any very distant markets. 


DISTRIBUTION. 


The bulk of the hay marketed in consuming sections is bought 
from the country shipper or shipper in terminal markets, direct or 
through a broker, by wholesalers or retailers located in the consum- 
ing sections. Wholesalers usually have storage for several cars of 
hay and unload most of it upon arrival. It is then sold in whole or 
split carloads to consumers and retailers in the same or surrounding 
markets. Carload orders to wholesalers are usually filled if possible 
by diverting or reconsigning hay which is en route or which has 
been ordered by the wholesaler while the hay unloaded in the ware- 
house is generally used for filling split-car orders, 1. e.. orders for 
one carload composed possibly of grain, feed. and hay, Split-car 
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orders constitute an important part of the business of most whole- 
salers in southern markets. Retailers sell mostly in small quantities 
to consumers. 


WEIGHTS. 


In those sections where tagged weights are used the hay is sold on 
the weights indicated on the tags. The advantage to the dealers of 
using these weights is that it eliminates any loss from shrinkage or 
handling because they sell the hay by the same weight by which they 
buy it and any loss is thus passed to the consumer. 

In many distributing markets all hay is weighed as it is sold. By 
this method the consumer gets what he pays for but the dealer, to 
cover the loss caused by handling, etc., must charge slightly more for 
his hay. In a few places hay is still retailed by the bale, the dealer 
basing the price per bale on the average weight of the bales as indi- 
cated by his invoice for the car. Unless the weight of the bales is 
uniform this method is an unsatisfactory one to the purchaser. 


GRADES. 


In retailing only a few grade terms are used. Hay is almost always 
sold-as No. 1 or good hay. If the dealer has some mixed hay the 
amount of the mixture is usually stated. In some instances the use 
for which the hay is best suited is stated when describing the char- 
acter, for example, “ Good rabbit hay,” “ Choice dairy alfalfa,’ or 
“Good sheep hay.” When the hay offered is not considered first 
class it is usually not given a grade designation but the dealers de- 
scribe it as “ good feeding hay, just a little ripe,” or “‘ No. 1 hay con- 
taining just a few weeds,” or possibly “good hay that is a little 
dark,” etc. In general very few consumers have any conception of the 
quality represented by any grade terms other than Choice and No. 1 
hay and these terms are, therefore, used with such modifications as 
have been mentioned. 


TERMS OF SETTLEMENT. 


No sight or arrival drafts are used by retailers and the time of 
settlement depends on the character of business done. Some dealers 
sell for cash only, others allow 30 days’ credit, and still others allow 
accounts to run as long as a year. In dairy sections the time of 
settlement is frequently made to coincide with the date upon which 
the dairymen receive pay for their products, which may be once a 
month. In the South settlement for the whole season is commonly 
made when farmers market their cotton. Jt will be seen that no 
single method of settlement is used throughout consuming sections, 
but that that method is used which is best suited to local conditions. 
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SUGGESTIONS. 


While a good many unfair methods are at present practiced by 
those concerned in the marketing of hay it appears that most of 
them are related to loose methods of business on the part of various 
agencies engaged in the handling of hay. On the basis of careful ob- 
servations made throughout the hay producing and consuming sec- 
tions, and at the principal markets, it is thought that some im- 
provement in the methods of marketing hay can be affected by ob- 
serving the following suggestions: 

On the part of the country shipper: (1) More care in grading, 
weighing, and loading the hay: (2) better forms for use in confirm- 
ing sales, tabulating and stating weights, and for invoicing hay; 
and (3) more care and accuracy in stating terms of sale. 

On the part of dealers in terminal markets: (1) The elimination 
of the practice of allowing the state of the market to influence the 
fulfilment of contracts with country shippers; (2) more uniform 
methods of handling in terminal markets; (3) better weighing 
methods and more consideration of contents of weight certificates; 
(4) more uniform grading practices; (5) grading inbound and out- 
bound hay on the same basis when hay is bought and sold on grade 
designations; and (6) the elimination of the practice of “ boosting ” 
grades on outshipments. 

On the part of dealers in consuming sections: (1) More careful 
weighing of purchases; (2) elimination of rejections wen price 
decline is the only factor; and (3) better records relative to con- 
tents and weight of a car when unloading. 
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In theory, hay is inspected for the purpose of promoting better 
business relationship between the various agencies engaged in hand- 
ling or marketing hay, especially those which do not come into per- 
sonal contact with each other, such as the country shipper and the 
distributor. In actual practice the inspection often proves highly 
satisfactory to one of the interested parties and quite the reverse to 
the other. 

The necessity for inspection of hay arose with the advent of the 
trunk-line railroads and the invention of the baling press. These 
- factors greatly widened the heretofore rather unimportant local 
market by making it possible and often very profitable to ship baled 
hay many hundreds of miles. As soon as baled hay was shipped in 
appreciable quantities difficulties between shipper and receiver arose 
because they did not have the same ideas as to what constituted cer- 
tain qualities or grades, or they were unable to describe such qual- 
ities accurately. 

' Considerable progress has been made in the inspection of hay dur- 
ing the last 30 years, as is evidenced by the large volume of business 
done in the marketing of hay, but the inspection has not yet reached 
a really satisfactory stage. 

It is the purpose of this bulletin to describe methods of inspection 
in vogue to-day, indicate the relative merits of each kind, and give 
’ information obtained by a comprehensive study of the subject re- 
cently made in the leading hay markets of the country for the bene- 
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fit of all agencies engaged in the production and marketing of hay. 
These agencies are (1) the producer, (2) the producer shipper, (3) 
the country shipper, (4) the track buyer, (5) the commission man, 
(6) the terminal wholesaler and shipper, (7) the broker, (8) the dis- 
tributor (wholesale and retail), and (9) the consumer of market hay. 
The endeavor is to present this important marketing factor in such 
a light that each agency engaged in the hay business will under- 
stand some of the problems that confront other agencies. Such an 
understanding should reveal the necessity for a better and more 
uniform inspection of hay and should induce all agencies to do their 
part in bringing about this much-needed change, to the benefit of all. 


GRADES AND INSPECTION SERVICE. 


HOW GRADES WERE FORMED. 


The first grades formulated for hay were what might be termed 
“local” grades; that is, they were used by a few men in one market 
and were perhaps very different from the “local” grades used in 
other markets to which the same kinds of hay were shipped. Later, 
terminal-market hay dealers formed business associations such as 
city hay dealers’ associations, exchanges, and boards of trade, which 
had trade rules governing the method of inspecting, buying, and 
selling of hay by its members. The grades used were formulated 
by the members or were grades used by other organizations in other 
markets. . 

The grades in most general use are those of the National Hay 
Association. Several of the States have what are known as State 
grades for hay, and in a few instances the grades of the National 
Hay Association have been adopted by the States. 

“Local” grades still exist in many markets. Sometimes they are 
used as “ official” grades for a specified market and sometimes they 
are used personally by members of the association to which the hay 
dealers belong in spite of the fact that such members are expected 
to adhere strictly to the rules of their association and use the “ offi- 
cial” grades only. 

It is very significant that in the formulation of grades the pro- 
ducer, who has all of the responsibility, the work and the worry 
of seeding, growing, and making of succulent forage into marketable 
hay is scarcely considered, much less consulted, when grades for hay 
are being formulated, although the value of his total crop stands 
second among agricultural crops and is outranked only by the great 
corn crop. 

The requirements of grades can not be thoroughly understood 
unless the desires of the principal agencies be known. There are 
at least three agencies engaged in the marketing of hay whose 
motives or wishes, respecting grades, are opposed to one another. 


INSPECTION AND GRADING OF HAY. 3 


The desires of (1) the country shipper are opposed to those of (2) the 
terminal receiver and shipper, whose desires are opposed somewhat to 
those of the (3) distributor in a consuming territory. 

It is a well-known fact that the country shipper wants rather 
“loose” grades, that is, grades which will permit wide latitude with 
respect to the quality demanded. He naturally wants grades which 
allow considerable variation within each grade, for then it becomes 
rather easy for him to deliver any specified kind, especially of the 
better grades of hay. 

The terminal-market dealer wants very rigid or “tight” grades, 
each of which will permit but one quality of hay to fit the grade. 
Such grades would be of incalculable advantage to him, especially 
when prices have dropped and he wants to reject hay arriving upon 
a poor market. Another advantage to the terminal dealer would 
occur if he were allowed to reconsign hay without having to furnish 
an “out” inspection certificate, because he could place his own grade 
on such outbound hay. In other words, the principle of this terminal- 
market practice is to buy as cheaply as possible from the country 
shipper by use of “rigid” grades or inspection and sell at as high 
a price as possible to the distributor by means of grading the hay up. 

The large distributor in the consuming territory wants one thing 
more than any other, namely, to bring about some system whereby 
he will be able to get actually the kind of hay he has bought. This 
ig true because, in many instances, he sells hay to those who are 
desirous of buying only the better grades. At present the best way 
for the southern hay dealer to get good No. 1 hay is to deal through 
large terminal market dealers who keep traveling representatives on 
the road for the purpose of visiting the southern dealers once or 
twice a year in order to “ keep together ” on the matter of grades. 
The smaller southern dealer who buys from terminal dealers who 
do not send “outbound” certificates with the invoice is likely to 
grade hay high. He will often accept No. 2 and No. 3 hay as being 
No. 1 because he can resell it to customers who do not know good 
hay as judged by present grade requirements. The result of the 
difference of opinion regarding grade requirements is that one type 
of dealer pays for real No. 1 hay and gets it while the other type of 
dealer pays the market price for No. 1 hay and often does not get it. 
It is quite probable that the distributor’s desires regarding grade 
requirements would coincide with those of the country shipper if the 
use of official outbound inspection certificates accompanied all hay 
reconsigned from terminal markets. 

The formation and occasional revising of market grades for hay 
are largely under the control of the terminal-market members of 
organizations composed of the various agencies engaged in the mar- 
keting of hay. Attempts of country shippers to revise grades so 
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that they will be suitable to the producers’ ideas usually fail. This 
is evidenced by the attempt in 1920 on the part of country shippers 
to do away with “ Standard ” timothy, a grade which was very seldom 
used by country shippers. This grade has caused considerable con- 
fusion in the hay business and was eliminated in August, 1921. 


VARIATION IN ESTABLISHED GRADES. 


Almost a score of sets of grades have been in existence for several 
years and they show considerable variation in the requirements for 
certain grades.t “ Prime” timothy is a grade used in only two ter- 
minal markets, Buffalo and New York City. This grade calls for 
“ straight ” timothy, a product which now is seldom grown. 

“Choice” timothy is found in the grades of Buffalo, Galveston, 
Little Rock, Fort Worth, Denver, and in the Washington and Oregon 
State grades. Little Rock grades require that “ choice” timothy be 
“straight” timothy. The Denver grade allows 12.5 per cent of 
“other” grasses, and the other sets allow 5 per cent of “other” 
grasses. 

No. 1 timothy grades also show some variation. As regards mix- 
ture, the New York City grade is the strictest, while the requirements 
of the Washington and Oregon grades are the most lenient. No. 1 
New York City timothy allows for other grasses, with the exception 
of clover, while the Washington and Oregon State grades allow 15 
per cent of redtop, or clover or wild grasses, or 25 per cent of alfalfa. 

The Pennsylvania State grades allow 20 per cent of “other” 
grasses in No. 1 timothy, and most of the other sets of grades allow 
only 12.5 per cent of “other” grasses. Standard timothy is found 
in only two sets of grades, namely, those of the National Hay Asso- 
ciation and of Little Rock, Ark. The grade requirements for Nos. 
2 and 3 timothy aiso show considerable variation, which tends to 
confuse the shipper who ships hay to different markets not using the 
same set of grades. 

The variation in the different sets of grades is not greater than 
the variation of interpretation of grades in different markets using 
the same set of grades. 


PRESENT STATUS OF INSPECTION SERVICE. 


With but few exceptions, inspection of hay is made only at ter- 
minal and distributing markets. The exceptions are in Washington 
State in the Yakima Valley, where National Hay Association grades 
are used by inspectors under the directions of the Seattle Merchants’ 
Exchange, and at several points in Idaho, where State inspectors em- 
ploy the State grades. 


1Yor detailed information regarding grade requirements used by various markets, see 
grades used by National Hay Association, New York City, Little Rock, Denver, and Gal- 
veston, and Washington, Oregon and Pennsylvania State grades. 
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In general, the hay producer or the country shipper is utterly un- 
able to have an official inspection made. It is a strange state of 
affairs that makes it impossible for a country member of a national 
hay association to demand and get an inspection of his hay in a 
terminal market from an inspector who has been approved by his 
own association. In other words, these approved hay inspectors? 
are to be found almost entirely in the large city markets working 
entirely for the interests of the receiving end of the hay business. 
It would seem to be for the best interests of the hay trade in general 
that all agencies engaged in the business should have an equal chance 
to call for an official inspection to settle questions regarding the 
quality or grade of their hay. 

One of the chief reasons why the inspectors in half of the markets 
using National Hay Association grades have not been approved is 
because of the persistent use of special or “local” grades in those 
markets. 

APPOINTMENT AND SUPERVISION OF INSPECTORS. 


Hay inspectors receive their appointments in one of three ways: 
(1) From exchanges, boards of trade, etc.; (2) from the city council 
or mayor; (3) on State nuthoriaes State and city administra- 
tion inspectors are subject only to the administration appointing 
them, and the tenure of their office as a rule is not subject to the 
wishes of the terminal hay dealers. 

By the first method of appointing inspectors the hay dealers 
have direct control of the tenure of office of the inspector. The 
inspector is employed by and works for the hay dealers, and it is ob- 
vious that his tenure of office would depend upon the degree of satis- 
faction he gives his employers in inspecting and grading hay in a 
manner to satisfy the dealers in that market. It is a matter of com- 
mon knowledge that there is a wide variation in the manner in 
which inspectors, using the same rules for grading, interpret grades 


2 National Hay Association inspectors were located in the following places in 1921: 


Indianapolis, Ind. San Antonio, Tex. 
Sioux City, Icwa. Atlanta, Ga. 


Savannah, Ga. 
New Orleans, La. 


Richmond, Va. St. Joseph, Mo. St. Louis, Mo. 
Denver, Colo. Birmingham, Ala. Omaha, Nebr. 
Chattanooga, Tenn. Baltimore, Md. Winchester, Ind. 


Houston, Tex. Jacksonville, Fla. 


The following places are using National Hay Association grades entirely or in part, but 
their inspectors have not been approved : 


Buffalo, N. Y. 
New York City. 


Huntington, W. Va. 
Minneapolis, Minn. 


Meridian, Miss. 
Jersey City, N. J. 
Norfolk, Va. 
Columbus, Ohio. 


St. Paul, Minn. 
Cleveland, Ohio. 
Detroit, Mich. 
Dallas, Tex. 
Duluth, Minn. 
Cincinnati, Ohio. 
Nashville, Tenn. 
Philadelphia, Pa. 


Chicago, Tl. 
Pittsburgh, Pa. 
Toledo, Ohio. 
Memphis, Tenn. 
Fort Worth, Tex. 
Brooklyn, N. Y. 
Louisville, Ky. 
Kansas City, Mo. 
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in certain markets. A careful investigation has shown that this 
variation is not due usually to a lack of knowledge on the part of 
the inspectors but is often accounted for by the general quality of 
hay received in the market and the demand for certain grades. In- 
spection is likely to be more strict in a market receiving a large 
percentage of high-grade hay than in one where the bulk of hay 
received is of the poorer grades. The trade realizes this and before 
one purchases hay from a strange market he should familiarize 
himself with the way in which the rules for grading are interpreted. 

Experience in the hay business and a good character are the chief 
qualifications for a hay inspector. Inspectors are not allowed to 
be financially interested directly or indirectly in the hay business, 
for they must be free from all temptation to commit unfair practices 
in buying and selling hay. 

The successful inspector, at present, is one whose work satisfies the 
majority of his employers at least half the time. No efforts have 
ever been made to train inspectors so that they will know positively 
that their work is correctly done. At present the only way of testing 
an inspector’s ability is to appoint a committee of hay dealers to see 
if the inspector grades hay the way they would grade it. Both in- 
spector and committee might judge hay far from accurately, but 
would have no way to ascertain each other’s inefficiency. Studies in 
hay standardization have opened up a rather large field regarding 
possibilities of training men to become proficient inspectors and of 
aiding inspectors to correct a tendency to overestimate or underesti- 
mate factors used in judging certain kinds and qualities of hay. 


METHOD OF PAYMENT OF INSPECTORS. 


There are two general methods of paying inspectors, namely, by 
the fee system and by a specified salary per year. Taking all things 
into consideration, the straight salary method is probably the most 
satisfactory. The inspector is certain of a stipulated salary every 
month, and if the hours of work are not too long, and if the salary 
is commensurate with the duties required, the inspector should be 
satisfied and willing to perform his duties accurately. 

The fee system may be objectionable for two reasons: (1) If the 
inspector’s work is heavy there may be a temptation to slight his 
work in his eagerness to inspect too many cars a day and thus in- 
crease his earnings; (2) if an inspector working under the fee system 
has comparatively little to do, his earnings become inadequate to 
support him. Then he is obliged to do other work in connection with 
his inspection duties to earn an adequate amount. 


PERCENTAGE OF HAY INSPECTED IN TERMINAL MARKETS. 


The percentage of hay inspected in terminal markets varies con- 
siderably. In a few markets all hay is inspected on arrival. This 
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is usually a car-door inspection subject to a bale inspection later if the 
hay is sold in or near the city. Ina few markets the inspection serv- 
ice 1s made a source of revenue for the exchange, and but little atten- 
tion is paid to the grades given the hay by the car-door inspection 
method. In one market having the car-door inspection system 90 per 
cent of the hay received is reconsigned without unloading or trans- 
ferring the hay to another car, yet no provision is made to issue 
“outbound ” certificates of inspection. 

The general rule is for inspection only at the request of the dealer 
interested in the sale of the hay. It is usually requested when the 
shipper has graded the hay too high or when the market has slumped 
and the city dealer thinks that an official inspection might lower the 
grade claimed by the shipper, which would in turn lessen his losses. 

Experienced hay dealers say that there is no need of an official in- 
spection if buyer and seller have an opportunity to inspect the hay- 
thoroughly. If the buyer is present he buys “ on sight” and uses his 
own judgment as to grade. If after a sale of this kind has been made 
and the purchaser upon unloading the car finds it not to be of the 
grade shown by the plug hay, he usually has no redress. 


HOW HAY IS INSPECTED AND GRADED. 


CAR-DOOR INSPECTION. 


The most common method of inspection is to inspect the hay in the 
car doors. This kind of inspection, under present conditions, is of 
comparatively little value to the hay trade in general. The most 
serious objection to car-door inspection is that the hay in the doors 
may not represent truly the average grade of the entire car. There 
is a feeling among receivers that the placing of good hay in the 
doors and poorer hay away from the doors is not always due to 
chance. It can be readily seen that if door inspection were final, that 
there might be a temptation for some to load the best hay in the 
doors. However, there is a large and growing class of country 
shippers who have found that, all things considered, fair or uniform 
loading pays best in the long run. With uniform loading, car-door 
inspection becomes more valuable. 

At present the only conditions under which a car-door inspection 
will be accepted by receivers is when the receiver knows from past 
dealings with a particular shipper that the shipper loads his car 
uniformly. In case such a shipper is unable to load hay of a uniform 
grade he notifies the receiver in the invoice as to the amount of each 
grade. If shippers in general would be honest in loading cars, car- 
door inspection would be valuable. A large percentage of the hay 
trade is in favor of the enactment of either State or Kederal laws 
making the nonuniform loading of cars subject to car-door inspec- 
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tion a misdemeanor subject to a fine of such proportions that it would 
tend to discourage quickly this unfair practice. 

The easiest and quickest way of making a car-door inspection is 
for the inspector to stand on the ground in front of the open door 
and form his opinion regarding grades after looking at the exposed 
bales. Lf no grade variation is shown by any of the bales he may be 
able to grade the hay fairly well from the ground. Many inspectors, 
however, are more painstaking than this in making car-door inspec- 
tions. They carry a short light ladder about 6 feet long, which 
enables them to get a close view of the hay even at the top of the 
car. When cars are not loaded to the roof in the doorway they get 
into the car, so as to see as many bales as possible. Some thorough 
inspectors examine the hay in the opposite doorway if they are 
in doubt regarding grade after viewing the hay in the first doorway. 


Fic. 1.—Inspecting hay by car-door sethod. 


There are factors which sometimes make car-door inspection very 
difficult. Closeness of the car tracks is one. Crowded cars make a 
poor light for inspection. Sometimes a newly painted red car will 
reflect light in such a way that it is practically impossible for an 
inspector to judge the true color of the hay. Some inspectors under 
such conditions pull out samples from several bales and carry them 
to a place where the light is good. When the sky is overcast it is 
sometimes impossible to distinguish the very slight difference in color 
that differentiates the two grades. Again, at times car doors are not 
opened to their full extent. Under such conditions the inspector 
may be unable to open the door and may be obliged to put a grade 
on the hay from the little portion he can see, making his work very 
unsatisfactory even to himself. Some inspectors carry a short crow- 
bar for opening difficult doors. 

Car-door inspection is more or less unsatisfactory when several 
grades are shown in the doors. Sometimes the inspector is able to 
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“awerage.’ the grade, while at other times he does not feel justified 
in doing so. To avoid unjust criticism it is customary in some 
markets to make out the certificate as showing, for example, No. 1 
Timothy and “some” No Grade hay, etc. Of course such an in- 
spection is of little, if any, value to the receiver. 

Hay in transit is often damaged by rain entering a partly closed 
doorway. The inspector has no way of knowing how much hay has 
been wet or damaged, and he is obliged to grade the hay as low as 
it can possibly be, which may cause a loss to the shipper if the set- 
tlement is made as per the inspection certificate. 

Some shippers of alfalfa in the irrigated sections of the West 
complain bitterly against car-door inspection because of the bleach- 
ing of the hay at the doors. They claim that the entire car is graded 
as bleached, when as a matter of fact the only bleached bales are the 
few that the inspector sees in the doorways. If this is true, car-door 
inspection should not be used for alfalfa shipped from points so dis- 
tant that bleaching takes place in transit. 


CAR-DOOR INSPECTION CERTIFICATES. 


As might be supposed, car-door inspection certificates can not be 
depended upon to tell all of the truth concerning a carload of hay. 
If the car contains only one grade it is so stated on the certificate. If 
more than one grade is showing in the doorway, however, the cer- 
tificate is of little or no value to the shipper, for it does not state how 
much of each grade the car contains. 

Inspection certificates are sometimes made out with respect to 
the contents of the car as follows: No. 1 Timothy and No. 2 Tim- 
othy; No. 1 Timothy and No. 3 Timothy; No. 1 Timothy and some 
No Grade, ete. Since the shipper has no practical way of proving 
how much of each grade he loaded into the car, he is obliged to allow 
the receiver to make the returns as he sees fit. Unless the shipper 
knows personally that the receiver is considered honest he is likely 
to be dissatisfied with the returns from hay shipped to terminal 
markets using car-dcor inspection. 


SAMPLE INSPECTION. 


Sample inspection is used but little in terminal hay markets. It 
is somewhat similar to car-door inspection, but is less dependable 
except under ideal conditions. Sample inspection is made by open- 
ing one or two bales and taking or selecting a few handfuls of hay, 
which are then brought to the inspector’s office and there graded. 
Tt is taken for granted that these small samples are truly representa- 
tive of the entire car, since the carload is graded as being of the 
gerade shown by the samples. In making sample inspection it is 
customary to select one or two of the bales in the doorway, usually 
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at the top, since they are the most accessible bales in the car. Under 
these circumstances there is not much chance of securing representa- 
tive samples unless the car has been loaded with hay of uniform 
grade, which does not occur in a large percentage of cases. 


Itc. 2.,—Obtaining a sample from a car of hay for use in grading and selling the 
hay on one of the exchanges. 


Sample inspection is in favor where the samples are taken on the 
floor of the exchange and are used in selling. It also saves time when 
the inspector’s work is very heavy. By having the samples brought 
to his office the inspector can do more inspection work per day 
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than if he had to visit personally all the cars located in several hold- 
ing yards in different parts of the city. 

Reinspection in or near the terminal market usually consists of 
bale inspection at the warehouse of the buyer, which will be dis- 
cussed in detail under bale inspection. Appeals from the inspector’s 
decision are usually settled by a committee of hay men appointed 
by the local hay dealers’ association or exchange. This committee 
inspects the hay, but it is seldom necessary to overrule the inspector. 
Reinspection is usually caused by improper loading, that is, by 
putting the best hay in the doorways and poorer hay where the in- 
spector can not see it. This is a pernicious practice that should 
be stopped. 

PLUG INSPECTION. 


Plug inspection is the newest method of inspection and has been 
in vogue only a few years. This method is used in a few of the ter- 
minal markets and would be used more extensively if proper facili- 
ties could be secured. Plugging is usually made under the supervi- 
sion of the inspector. Men are hired by him to handle the hay as 
he inspects the cars. The plugging consists in taking out a number 
of bales from the doorway and toward each end of the car until the 
inspector thinks he can see enough of the bales to determine the 
grade of the hay in the car. In some instances only about 30 bales 
are removed, while in others the larger portion of the hay is moved, 
but the inspector seldom actually sees all the hay in the car. In one 
market hay from the doors and one end of the car is loaded on 
wagons and the hay from the other end is moved along the car. 
Sometimes a section is taken out along one side of the car to the 
end, in which case less than one-half of the hay in the car is seen 
by the inspector. In some markets the hay is put back into the car 
immediately after the inspector has finished. In such instances the 
owner must be on hand when the car is plugged if he wishes to see _ 
the hay inspected and graded. In other markets the plug is left out- 
side the car until after the car has been sold, which usually occurs 
within a few hours after the car has been plugged. Plug inspectors’ 
fees ranging from 75 cents to $3 per car are charged in the various 
markets. These charges are almost always assessed against the ship- 
per, although he is not allowed in most markets to call for an official 
inspection of his own hay. 

Markets have changed to the plug method of inspection for several 
reasons. In one large market plug tracks were established primarily 
to eliminate bale inspection. Shippers from this market do not want 
an official grade placed upon the hay which they ship out, as they 
wish to use their own grades. They claim that the dealers in the 
southern territory to which they ship have different ideas as to what 
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constitutes the various grades of hay, and they must know what their 
buyers want. When a car of hay reaches the plug tracks it is opened 
and 30 or more bales are placed on the ground in front of the car. It 
is officially inspected only when it has been bought “to arrive” and 
does not seem to be of 
the grade bought, or 
when the market has 
declined and the re- 
ceiver hopes that by 
having it officially in- 
spected he can refuse 
the shipment. Many 
unfair practices have 
erown from this situa- 
tion, the most common 
of which is the double 
standard of grades, 
one for inbound ship- 
ments and the other for 
outbound shipments. 

While the plug 
method is much better 
than the car-door 
method, most dealers 
are of the opinion that 
it still does not really 
give the grade of all 
of the hay in the ear. 
Consequently, inspec- 
tion certificates based 
on plug inspection are 
not entirely satisfac- 
tory, since they do 
not furnish complete 
information regarding 
the amounts of different grades upon which to base accurately the 
returns to the shipper. 


Tig. 38.—Inspecting hay by plug method. 


WAREHOUSE INSPECTION. 


Warehouse inspection usually consists of inspecting hay after it 
has been placed in the warehouse. The value of this method de- 
pends directly upon how the hay is piled. It is obvious that the 
longer and narrower the pile the more hay will be exposed for in- 
spection. When a carload of hay is piled high in a square pile the 
inspector will be able to see only the outside of the stack, and if 
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the hay from other cars touches the sides of the pile then only the 
ends of the carload are exposed for inspection. 

The lighting in the warehouse is a very important factor in the 
successful use of this method. In some warehouses the hay on one 
side has a much better light than the hay on the other side. Some- 


‘times it is comparatively easy to inspect hay on a bright day, but 


when cloudy it is nearly impossible to make a fair inspection. 

There are two general methods of making out warehouse inspec- 
tion certificates. One is to state the grades of hay found in the pile, 
with no attempt to state definitely the number of bales of each kind; 
the other is to estimate the percentage of each kind of hay showing 
on the outside of the pile. Neither method of filling out certificates 
is entirely satisfactory, especially when the shipper and receiver do 
not have much confidence in each other. 

BALE INSPECTION. 

Bale inspection is not now used in any of the important markets, 
except in case of reinspection. A real bale inspection consists of 
the careful examination of each bale. Bale inspection is rarely 
called for until the car is partly unloaded and hay, other than the 
gerade purchased, is discovered. When this happens unloading is 
stopped and the inspector is called in. Upon his arrival he inspects 
only the hay remaining in the car, because bale inspection usually 
occurs at the warehouse of the buyer and the inspector has no way 
of ascertaining what hay came out of the car. 

With a badly mixed ¢ar the careful inspector usually catches each 
bale with his hay hook as it comes out of the car and by keeping it 
on end he can easily turn it so that all four sides can be seen. A 
careful record of the weight and number of bales of each grade is 
made and a certificate is filled out showing just what the inspector 
finds. 


REINSPECTION. 

In some markets reinspection consists of bale inspection, but in 
many other markets reinspection differs materially from bale in- 
spection. In such cases the hay remaining in the car is not inspected 
bale by bale, but the quality of the hay is estimated in bulk as it 
appears in the car. With this method of reinspection the certificate 
does not state just how many “ off-grade” bales were found, but 
leaves this rather important matter to the buyer. This is very un- 
fair to the shipper, but as he sells hay on the terms of the terminal 
market, he is obliged to abide by the rules, grades, and practices of 
that market. The charge for reinspection ranges from 75 cents to 
#3 per car. 


CERTIFICATES OF GRADE AND THEIR USES. 


USE OF “IN ” CERTIFICATES. 


” 


The principal use of “in” inspection certificates, when terminal 


inspection was instituted, was to furnish official evidence regarding 
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the quality of hay whereby an honest settlement could be made be- 
tween receiver and shipper. With a strictly unbiased inspection 
service the universal use of certificates of grade would obviously tend 
to place the marketing of hay on a good business foundation. 

However, in many markets “ in ” certificates are used only occasion- 
ally at the present time. Some markets allow the inspection of hay 
only upon the request of the receiver, and under certain conditions 
inspection certificates are used unfairly. When a market has a good 
demand for hay and the prices are advancing from day to day the 
hay bought “ to arrive ” is accepted as invoiced without giving atten- 
tion to the grade, unless it is obviously of such a quality that notwith- 
standing the advancing market it will show a loss. 

For example, hay bought to be No. 2 timothy or better will often 
be accepted on contract at contract price, even if it actually grades 
No. 38. Since with the advancing market the dealer has a profit any- 
way, he does not have the hay graded but accepts it as of the grade 
bought. But if the market has declined it is customary to have an 
official inspection made and if the hay is not of the grade bought it 
is rejected or the shipper is notified of the discount at which it will 
be accepted. Receivers say that they are obliged to call for inspec- 
tion on a declining market because they are obliged to protect them- 
selves and accept only the grade contracted for. They claim that 
when the market is advancing they pay the shipper more than the 
hay is really worth and therefore the shipper should not complain 
against inspection on a declining market. 


USE OF “ OUT” CERTIFICATES. 


Except in rare instances, outbound shipments are not now graded. 
It is claimed by some dealers who do a shipping business from the 
distributing markets that there is at. present such a difference of 
opinion among consumers and dealers located in consuming terri- 
tories as to what constitutes the qualifications for the different grades 
that it would be impossible to sell hay on the same grades on which 
it is bought in these distributing markets. In other words, this 
means that dealers will not use an outbound inspection certificate, 
especially for hay shipped into the South. If the dealers will not 
reconsign hay according to an official inspection it is evidently be- 
cause they are not willing to use the grade as determined by their 
own inspector. There is evidence that grades are sometimes raised 
on hay shipped into consuming territories, especially on shipments 
into the South. This is one reason why outbound inspection certifi- 
cates are not in general use to-day. | 

It has been found that in some instances if the southern receiver 
insists on an outbound certificate, the price first quoted will be 
raised at least $2 or more per ton over the price quoted when no 
certificate was to be sent. Many dealers in consuming territories 
know present grades of hay, but are not able to obtain the kind of 
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hay they want because they can get no official outbound certificates 
and must take the hay on the grade of the various shippers. 

At one large market in 11 months during the year 1919 over 12,000 
cars of hay were inspected on arrival and official certificates of grade 
were issued. At least 50 per cent of this hay was reshipped or sold 
to points south or east, but no outbound certificates were furnished, 
and from interviews with dealers and consumers in the territory to. 
which this hay was shipped it appears that in some instances the 
hay was sold on a higher grade designation than the inbound cer- 
tificates showed the grade to be. 

At another terminal market during the same period nearly 3,000 
cars were inspected upon arrival and official certificates as to grade 
were issued. Nine certificates on “out” inspection were issued, yet 
it was estimated that more than 50 per cent of all of the hay in this 
market was reshipped and sold to points farther south. 

Conditions are similar in many other markets which have the 
same practices, for it has been noted that at present very few cer- 
tificates of grade are officially issued for outbound shipments, even in 


markets which provide for “in” inspection on all hay arriving on 
these markets. 


UNIFORM GRADES AND INSPECTION. 


There will be no improvement in hay marketing until uniform 
grades are adopted and strictly adhered to in all of the markets. 
The need for more uniform grades is strikingly shown by the rather 
general use of special. grades to describe a kind of hay not cov- 
ered by any present grade designation. Those using these special 
grades are country shippers, distributors, and consumers. ‘They are 
not used to a noticeable extent in the large termina] markets. Coun- 
try shippers have found that they are obliged to market a large 
amount of hay for which present grades are not suited. By using 
special descriptive grades they are able to sell these kinds of hay more 
easily and more profitably than if they attempted to classify the hay 
under existing inadequate terminal-market rules or grades. At pres- 
ent very few hay dealers use the official rules to any great extent, and 
they use them very carelessly. 

Uniform grades, to be of equal value to all marketing agencies, 
- should be of such a nature that each would describe a definite kind of 
hay in regard to (1) color of leaves, stems, and heads; (2) texture; 
(3) stage of maturity when cut; (4) approximate amount of other 
grasses, weeds, stubble, etc.; (5) region where grown in some in- 
stances. By using grades containing these factors the buyer and 
seller could get a very clear word picture which would enable him 
to know fairly accurately what he is selling or buying. Under the 
authority conferred by the food products inspection law the Bureau 
of Markets is conducting extensive investigations with a view to 
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formulating grades which will be fair and just to all and which will 
be simple in form, readily understood, and easily appled by all 
marketing agencies. 

ADVANTAGE TO THE TRADE. 


To the producer.—The uniform application of standard hay grades 
will be of the utmost value to the producer, for with them he can, 
if he so desires, learn the true grade of his product. He will realize 
that his old, grassy, wornout meadow should be plowed up and re- 
seeded to proper kinds and mixtures that will sell to advantage on 
the market. The producer who knows grades will be able to market 
intelligently when selling to the country shipper or when shipping 
his own hay. Uniform grades will encourage selling hay by grade 
on the farm. 

To the shipper—The shipper will be relieved of a vast amount 
of trouble by the uniform application of standard grades, because 
great variation in the interpretation of grades by different receivers 
or in different sections or markets will not occur. They will be 
of great help in his dealings with the intelligent producer and will 
probably result in more profit to the producer because of the lessened 
chances of loss now sustained when an average price per ton is made 
for the producer’s entire crop or surplus. With uniform grades it is 
believed that country shippers as a rule will encourage as much as 
possible the buying of hay by grade on the farm. 

To the consumer.—The consumer will be greatly benefited by uni- 
form grades after he has thoroughly learned them. He may find that 
the kind of hay he has been buying for “ Choice” and No. 1 is only 
of medium quality. Uniform grades should tend to save the con- 
sumer considerable money, for by their use he will know, first, just 
what kind of hay to purchase; and second, just what kind or grade 
of hay is to be delivered on his order. 

Effect on certain trade practices—The uniform application of 
standard grades will make a change in the method of reconsigning 
hay from terminal markets. Instead of invoicing the hay according 
to his own judgment the shipper will invoice it according to the in- 
spection certificate issued by the inspector. This method will result 
in the shipper making less money than formerly when shipping to 
certain receivers in the distributing territory if the distributor’s ideas. 
as to grade requirements have been lower than those of the shipper 
who has been invoicing hay a little high as regards grades. 

It is obvious that the only way to insure the uniform application 
of grades in all parts of the country is by the maintenance of an 
effective and unbiased inspection service open to all agencies engaged 
in marketing. The time when one agency only has the entire benefit 
of inspection to the detriment of other interested agencies must be 
passed if any progress is to be made in the hay business. 
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INTRODUCTION INTO THE UNITED STATES. 


Sudan grass was introduced into the United States from Africa 
in 1909, through the efforts of C. V. Piper, Agrostologist in Charge 
of the Office of Forage-Crop Investigations, Bureau of Plant Industry, 


United States Department of Agriculture. Eight ounces of seed were 


obtained in the original importation (fig. 1), and a portion of this 
was planted that year at the forage-crop field station at Chillicothe, 
Tex.?, From this small beginning has come practically all of the 


1 Many of the data here recorded were contributed by the following members of the staff of the Office of 
Forage-Crop Investigations, who personally conducted the experiments at the points indicated: R. W. 
Edwards, at Chillicothe, Tex. (resigned Feb. 25, 1918); A. B. Cron, at Amarillo, Tex.; Roland McKee, at 


- Chico, Calif.; Samuel Garver, at Redfield, S. Dak.; and H. R. Reed, at Bard, Calif. Acknowledgment is 


made of their assistance and of the cooperation of the agronomists of the State Agricultural Experiment 
Stations and the superintendents of the field stations of the United States Department of Agriculture. 

2 The field station at Chillicothe, Tex., is maintained as a cooperative project in conjunction with the 
Texas Agricultural Experiment Station. From its inception, in 1905, up to 1916 the expenses were borne 
largely by the United States Department of Agriculture. In 1915, 100 acres of land 5 miles southwest of 
Chillicothe were purchased by the State of Texas and designated ‘‘Texas Substation No. 12.” The 
cooperation between the Office of Forage-Crop Investigations of the United States Department of Agricul- 
tureand the Texas Agricultural Experiment Station has been continued at the new location. Theadminis- 
tration of the station since January 1, 1916, has been in the hands of the Texas station, and the State of 
Texas has made liberal financial contributions to support the work. 
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Sudan grass now being grown in the United States. The value of 
this crop in 1918 was estimated at $10,500,000. 

The first importation of Sudan grass seed, which was received in 
the United States on March 16, 1909, was presented to the United 
States Department of Agriculture by R. Hewison, then Director of 
Agriculture and Lands, Sudan Government, Khartum, Sudan. This 
shipment was assigned S. P. I. No. 25017. A second importation was 
received on July 12, 1912, from W. A. Davie, Inspector of Agriculture, 
KKhartum, Sudan, and assigned 8. P. I. No. 34114. A third lot was re- 


Tia. 1.—The original package of Sudan grass seed just as it camefrom Mr. R. Hewison, Khartum, except 
for the attached inventory tag of the Office of Foreign Seed and Plant Introduction. 


ceived on January 24, 1918, from W. Carl McQuiston, Cairo, Egypt, and 
numbered 45773 in the Seed and Plant Introduction Inventory. The 
first two importations, Nos. 25017 and 34114, were to all appearances 
identical in value, but No. 45773 was less vigorous and was therefore 
not used in growing seed for experimentation or distribution. 

- In addition to the shipments received by the United States Depart- 
ment of Agriculture, there were at least two known importations of 
Sudan grass seed from Africa by private parties, one by L. T. Shoe- 
maker, Camden, Ohio, in 1914, and the other by W. E. Mountain, 
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Pilot Point, Tex., in the same year. None of these later importations 
had any appreciable effect on the spread of Sudan grass in the United 
States, because practically all of the seed distributed by the United 
States Department of Agriculture to State agricultural experiment 
stations in 1912 and to farmers in 1913 originated in the importation 
of 1909 grown in the increase plats at the Chillicothe (Tex.) Field Sta- 
tion in that and the following years (fig. 2). The Texas Agricultural 
Experiment Station 
obtained a consider- 
able quantity of the 
seed from the Depart- 
ment of Agriculture 
in 1913 and distrib-. 
uted it to farmers in 

the State, enthusias- 
tically urging its 

propagation. 

The success of the 
Sudan grass was im- 
mediate and phenom- 
enal, and in order to 
encourage its propa- 
gation the Office of 
Forage-Crop Investi- 
gations has carried on 
a great many testsin 
cooperation with the 
State agricultural ex- 
periment stations. 
It is the purpose of 
this bulletin to de- 
scribe the results of 
these tests more fully 
than was possible in 
the former publica- 
tion, Farmers’ Bulle- 
tin 1126, in order to 
establish definitely the status of Sudan grass in different sections 
of the United States and to furnish a more complete basis for the 
recommendations given in the bulletin mentioned. Other grass sor- 
ghums closely related to Sudan grass are considered also and their 
probable value indicated. 


Fig.2.—The first row of Sudan grass grown in the United States. Pho- 
tographed at the Chillicothe (Tex.) Field Station, July 17, 1909. 


DESCRIPTION AND BOTANICAL RELATIONSHIPS. 


Sudan grass is an annual hay plant belonging to the sorghum 
family, with slender stems 4 to 6 feet high, numerous, rather soft 
leaves, a loose, open panicle, numerous tillers, only occasional 
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branches, and no rootstocks. Johnson grass (Andropogon halepen- 
sis), on the other hand, is a perennial under favorable conditions, 
with stems more slender than those of Sudan grass, 3 to 4 feet high, 
few, narrow, rather harsh leaves which have thick white midribs, 
loose, open, often drooping panicles, few to many tillers, branching 
somewhat after maturity, and with numerous aggressive rootstocks 
which make it difficult to eradicate from cultivated fields. The 
seed characters of the two grasses will be considered in detail under 
‘Seed production.” 

According to the classification of Piper in his “Forage Plants 
and Their Culture,” Sudan grass belongs to his proposed new agro- 
nomic group called “grass sorghums,’’ and its technical name is 
Andropogon sorghum sudanensis (19, pp. 33-34)% and not Andropogon 
halepensis, under which name it was obtained from Africa.* The 
dividing line botanically between Andropogon sorghum and Andro- 
pogon halepensis has been determined by Piper as the presence or 
absence of rhizomes, or rootstocks. This characteristic provides a 
very definite line of demarcation, and a study of the map of Africa 
and the Mediterranean region of Europe and Asia (fig. 3) leaves little 
doubt that the range of natural distribution conforms with this 
indicated classification. The halepensis, or rootstock, forms are 
confined to Asia Minor, Turkey, Greece, Italy, southern France, and 
the northern parts of Africa, the distribution extending eastward 
through southern Asia to the Himalayas, while farther south in the 
interior of Africa all the wild forms of Andropogon seem to lack 
rootstocks and to be more closely related to the true sorghums. 

Rather strong evidence of a specific difference between Johnson 
grass and the sorghums is the difficulty attending their cross-pollina- 
tion. It has long been known that Johnson grass crosses very rarely 
with the sorghums, even though the two species have been intermin- 
gled in the same fields for the last 30 years. A letter of inquiry was 
sent in 1912 to each agronomist of the agricultural experiment sta- 
tions of our Southeastern States where Johnson grass was known to 
be abundant, asking him if he had ever personally observed an un- 
doubted hybrid of Johnson grass and sorghum. The replies revealed 
the astonishing fact that only one of these men so intimately in touch 
with agricultural conditions in these States was willing to say that 
he had observed even what he suspected might be a cross between 
these two crop plants. Since that time a definite search for such 
hybrids has resulted in the discovery of three or four undoubted 
natural crosses between sorghum and Johnson grass, one of which is 


3 The serial numbers in parentheses refer to ‘Literature cited,’’ at the end of this bulletin. 

i The technicalname of Sudan grass used in Department Bulletin No. 772, entitled ‘‘The Genera of Grasses 
of the United States,’ by A. S. Hitchcock, p. 267, is Holcus sorghum sudanensis (Piper) Hitche., while 
its allies are known as Holcus sorghum drummondii (Nees) Hitche., and Holcus sorghum exiguus (Forsk.) 
Hitche. 
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shown in figure 4. Attempts to cross these two species artificially in 
the greenhouse have been successful in only a very small percentage 
of the trials, most of the attempts resulting in failure even under fa- 
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Fig. 3.—The natural distribution of Johnson grass and the grass sorghums 


vorable conditions. There is apparently an antagonism or unfavor- 
able reaction between the reproductive organs of these two plants, 


which is rather decided evidence of their specific differences 
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Several other grass sorghums discovered in Africa and near-by 
islands since the introduction of Sudan grass into the United States 
indicate the possibilities which exist in this comparatively unexplored 


Fia. 4.—A typical plant of the Sumac sorgo-Johnson grass hybrid, F. C. I. No. 5846. Photographed at 
the Arlington Experimental Farm, Va., October 12, 1913. 


continent. Among these introductions are Tunis grass, toura, Kam- 


erun grass, and tabucki grass. 
A discussion of these different grass sorghums has been introduced 


in order to show the very easy and natural gradations in forms already 
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known to exist between Sudan grass and the cultivated varieties of 
sorghum. Others, no doubt, will be found in Africa when that conti- 
nent is more carefully explored. No one can foretell the possibilities 
of improvement through the careful hybridization of these new forms 
with our cultivated sorghums. 


TUNIS GRASS. 


There have been at least two distinct importations of Tunis grass 
(Andropogon sorghum virgatus (Hack.) Piper) through the Office of 
Foreign Seed and Plant Introduction of the Bureau of Plant Industry. 
The first, 5. P. I. No. 26301, was received from Dr. L. Trabut, Algiers, 
Algeria, December 2, 1909. In a letter received at a subsequent date 
from Doctor Trabut he says regarding Tunis grass: “This grass has 
been accidentally introduced at the botanic station with seeds from 
Egypt, berseem, sorghum, cereals, etc. It has meanwhile become 
naturalized here.’’ The second importation, S. P. I. No. 38108, was 
received May 4, 1914, from Alfred Bircher, of the Middle-Feypt 
Botanic Station, Matania el Saft, Egypt, who described it as “a 
fodder grass growing spontaneously i in Egypt.” 

Evidently Tunis grass, like Sudan grass, has been introduced into. 
Egypt and no doubt is found growing spontaneously where it has 
escaped from cultivation. Tt is native, however, in Anglo-Egyptian 
- Sudan, where it is found growing wild. The ee and Berlin herbaria 
contain specimens of Tunis grass from Kordofan, Khartum, El 
Egeda, between Old Dongola and Merowat, erean Khartum and 
Berber, and at Matama in northern Abyssinia. Hackel cites a 
specimen. from Senegal also. 

Tunis grass has never been tested so extensively as Sudan grass, 
because it has always appeared less desirable. It is not as ioe as 
Sudan grass (fig. 5), and its seeds shatter so easily that a great deal 
of care is required to obtain a sufficient quantity for field plantings. 
Sear tissue forms at the base of the seed, and it breaks from the 
rachis branch clean, like Johnson grass. Much of the seed falls from 
the top of the aeanels before that at the bottom is Tape alae while 

‘the leaves and stem of the plant are yet green. 

At the Fort Hays Experiment Station, Hays, Kans., in 1914 and 
1915 Tunis grass made an average yield of 8,360 pounds and Sudan 
grass 8,840 pounds of cured hay to the acre. The difference in yield 
is not very large, but the quality of the Tunis grass hay was so in- 
ferior to that of the Sudan grass hay that further tests were not con- 
sidered necessary. R. HE. Karper, superintendent of substation No. 
8, Lubbock, Tex., says in Bulletin No. 219 of the Texas Agricultural 
Experiment Station: ‘“Comparisons of Sudan grass and Tunis 
grass for forage in 1914 resulted in Sudan grass outyielding the latter 
in every case, showing a total average increase of yield of 0.85 ton 
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per acre.” Tests at the field stations at Chillicothe and Amarillo, 
Tex., have always shown that Sudan grass is superior to Tunis grass 
in those localities. 

Tunis grass seems best adapted to a region where the period of 
heaviest rainfall coincides with that of the higher temperatures. It 
is possible that it might have some value in a locality having wet 
and dry seasons. If the temperatures were high enough during the 
wet part of the year Tunis grass might make a good pasture grass 
and reseed itself indefinitely. 

Tunis grass crosses freely with the sorghums, and some of these 
natural crosses appear more valuable than the pure strain. This 


Fic. 5.—Tunis grass grown in rows 40 inches apart at the Arlington Experimental Farm, Va. Photo- 
graphed August 26, 1915. 

grass apparently has only two points of superiority over Sudan grass; 

it is a few days earlier in reaching maturity and is less subject to 

the attacks of red-spot, or sorghum blight. These two characters 

if they are transmitted to the hybrids with sorghum may give to 

such hybrids a superiority over the Sudan-sorghum crosses. 


KAMERUN GRASS. t 


The first introduction into the United States of Kamerun grass 
(Andropogon sorghum effusus Hackel) was S. P. I. No. 38005, re- 
ceived April 13, 1914. This was obtained by P. H. Dorsett, near 
Bahia, Brazil, in which country it is rather widely distributed. A 
second shipment of seed, S. P. I. No. 38670, was received on July 
1, 1914, from Dr. T. A. Argolla Ferrao, Bahia, Brazil. In Brazil 
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this grass bears the vernacular name “capim de boi,” which means 
grass of the ox or cattle. Kamerun grass is undoubtedly a native 
of the Kongo and Guinea coast regions of Africa, where numerous 
travelers have found it growing wild, usually along watercourses. 
It was no doubt introduced into Brazil by the slave trade and by the 
same agency into Cuba, another place where it is now found. 
Besides the importations obtained by P. H. Dorsett, of the Office 
of Foreign Seed and Plant Introduction, several other collectors, in- 
cluding Burchell, 
Blanchet, and Gard- 
ner, found Kamerun 
grass in Brazil (18). 
The Kew and Berlin 
herbaria contain 
specimens from the 
islands of St. Thomas 
and Fernando Po, 
from Kamerun, the 
Spanish Guinea Hin- 
terland, Togo, and 
Boma on the Kongo 
River and Nupe on 
the Niger River. 
Most of the speci- 
mens, it will be 
noted, are from the 
Guinea coast region, 
but Shantz® found 
Kamerun grass in 
abundance along the 
Lualaba River and in 
other parts of east- 


erm Belgian Kongo. Fig. 6.—Kamerun grass, S. P. I. No. 38005. Planted April 22. Pho- 
It would therefore tographed October19. Plants ripening at a height of 7feet. Chula 


0 Vista, Calif., 1916. 
seem to be widely 
distributed in the interior of equatorial Africa, as well as along the 
Guinea coast. 

Under cultivation in the United States, Kamerun grass reaches a 
height of 6 to 9 feet, with erect stems somewhat larger than a lead 
pencil; narrow, rather harsh leaves with thick midribs; and a large, 
loose, drooping panicle. (Fig. 6.) The individual spikelet is about 
the same shape as that of Sudan grass, but smaller and pubescent, 


5 Dr. H. L. Shantz, of the Bureau of Plant Industry, United States Department of Agriculture, spent 
about 14 months, from July, 1919, to September, 1920, on a collecting trip in eastern Africa for the Office of 
Foreign Seed and Plant Introduction. 
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whereas that of Sudan grass is nearly glabrous. The seed shatters 
easily, but not so readily as seed of Tunis grass or tabucki grass. A 
study of Kamerun grass in row plantings at various field stations 
has indicated that it can not compete successfully with Sudan grass 
in the United States. It may have some value, however, for cross- 
ing with Sudan grass or the sorghums. 


TABUCKI GRASS. 


Seed of tabucki grass (Andropogon sorghum verticilliflorus (Steudel) 
Piper) was obtained as 8S. P. I. No. 38866 from I. B. Pole Evans, 
Pretoria, South Africa, in 1915. It is a variable grass which appears 
indigenous to southeastern Africa from Mount Kilimanjaro to the 
Cape. Numerous specimens are also recorded from adjacent islands 
in the Indian Ocean. 

Later importations of tabucki grass were received as follows: 
S. P. I. No. 39377, from H. G. Mundy, Department of Agriculture, 
Salisbury, southern Rhodesia, November 9, 1914 (the seed of this lot 
was immature and none of it germinated); S. P. I. No. 40773, from 
P. R. Dupont, curator of the Botanic Gardens, Seychelles Islands, 
May 19, 1915; S. P. I. No. 40832, from I. B. Pole Evans, Department 
of Agriculture, Pretoria, South Africa, June 7, 1915 (the seed of this 
lot was collected at Tzaneen in northern Transvaal); and 8S. P. I. 
No. 40897, from F. A. Stockdale, Director of Agriculture, Reduit, 
Mauritius, July 6, 1915. The seeds from Mauritius produced plants 
which resembled toura more than they did tabucki grass. 

Under cultivation in the United States tabucki grass resembles 
Kamerun grass very closely. The stems are erect or slightly spread- 
ing, 6 to 9 feet high, somewhat larger than a lead pencil, with 9 or 10 
leaves which are rather narrow and harsh. The panicle is large and 
spreading, like that of Kamerun grass, but the spikelets are a little 
smaller, more turgid at the base, and shatter from the stem almost 
as freely as the seed of Tunis grass. 

Another form of Andropogon sorghum verticilliflorus is the toura, 
of Tahiti. A small sample of this was obtained by the United States 
Department of Agriculture in 1903 from William F. Doty, United 
States consul, Tahiti, Society Islands, but it was identified as Johnson 
grass (Andropogon halepensis), and no attempt apparently was made 
to test the seed at that time. Later, when trials of Sudan grass had 
indicated the possible differences which might exist in these so-called 
halepensis forms, the seed was brought out and tested. These tests 
showed that it was not halepensis, being entirely without rootstocks. 
The description of tabucki grass answers for toura except that touia 
is somewhat earlier and smaller than tabucki grass and the stems 
ascend at a trifle wider angle. (Fig. 7.) 
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Mr. Edouard Ahnne, president of the Chamber of Agriculture, 
Tahiti, Society Islands, who presented an additional supply of toura 
seed to the United States Department of Agriculture under 8. P. I. 
No. 42278, sends the following information about it: “This grass 
grows in Tahiti in a wild state, all along the creeks, on the roadside, 
and on the uncultivated lands. The horses and cattle seek for it will- 
ingly when it is young; later, the stem becomes woody and hard.”’ 

Tests of the different forms of Andropogon sorghum verticilliflorus 
indicate that they are of little value in the United States. 


Fic.7.—Two rows of toura grass (on the left) and a row of Sudan grass (on the right)Chillicothe, Tex., 
September 16, 1915. 


HEWISON GRASS. 


Seed of a wild sorghum (Andropogon sorghum hewisoni Piper) was 
obtained as S. P. I. No. 33739 from Sennaar Province, Sudan, through 
R. Hewison, Esq., in 1912. It has stout, rather pithy, shghtly sweet 
stems five-eighths of an inch in diameter and 8 to 10 feet high; 
many rather broad leaves; a compact panicle, the base of which is 
inclosed in the sheath; and spikelets which are decidedly pubescent 
and usually reddish in color. This wild sorghum is more limited in 
distribution than the others mentioned and is more nearly like the 
cultivated varieties. (Fig. 8.) It is quite possible that a more 
complete knowledge of this form will show it to be a cross between 
some other wild sorghum and durra. 

In the United States Andropogon sorghum hewisoni is found to 
require a very long season in which to mature and it seems to be of 
little value, 


12 BULLETIN 981, U. S. 


Fic. §.—Panicle of Andropogon sorghum 
hewisonii, S. P. I. No. 33739, from a 
plant grown in the greenhouse of the 
Department of Agriculture. 
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CHICKEN CORN. 


Seed of this sorghum (Andropogon 
sorghum drummondii (Nees) Hackel) 
was first collected by Drummond at 
New Orleans in 1832. It is widely dis- 
tributed in Louisiana and Mississippi, 
being known locally as ‘‘ chicken corn,”’ 
and occurs as far north as Kentucky, 
growing spontaneously in cultivated 
ground. This wild sorghum was un- 
doubtedly introduced from Africa by 
Negro slaves, as it has been found in 
northern Nigeria and at other points 
along the Niger River. Specimens have 
been collected from the Carolinas, 
Mexico, Yucatan, and Guatemala. 
This sorghum apparently has been 
modified by cultivation, and in its 
present form it resembles the cul- 
tivated varieties much more closely 
than does any other wild-grass_ sor- 
ghum. At one time it appeared to 
have been abundant and rather highly 
prized in the Southern States, but it 
is now somewhat scarce, owing. prob- 
ably to the attacks of the sorghum 
midge. 

In cultivated plantings at the Arling- 
ton Experimental Farm and other field 
stations of the United States Depart- 
ment of Agriculture Andropogon sorghum 
drummondu grew to a height of 8 to 
10 feet, with pithy stems five-eighths to 
three-fourths of an inch in diameter; 
rather broad, fairly abundant leaves; 
panicle barely exserted from the last leaf 
sheath, open and spreading like that of 
Amber sorgo (fig. 9) ; and spikelets about 
the same size as those of Black Amber, 
with smooth black or reddish brown 
glumes. A careful comparison with 
other sorghums indicates that this form, 
though interesting historically, adds 
little of value to the crop plants of the 
United States, 
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SORGHUM-JOHNSON GRASS HYBRIDS. 


Consideration of some of the natural and artificial hybrids of sor- 
ehum and Johnson grass indicates the wide possibilities in this com 
paratively untouched field. The first natural hybrids to be studied 


Fic. 9.—Typical panicle of chicken corn (Andropogon sorghum drummondii). Grown at the Arlington 
Experimental Farm, Va., 1914. 
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by the Office of Forage-Crop Investigations were found in September, 
1912, in a field of Sumac sorgo on the farm of Mrs. Flynn, near Chilli- 
cothe, Tex. This field was badly infested with Johnson grass, and a 
number of plants were discovered which showed evidences of hybrid 
origin. Seed was gathered from these plants, and two of them were 
dug up and transplanted at the field station. One of these plants 
had elementary rootstocks, and the other, though it lacked any well- 
developed rootstocks, had a panicle that clearly showed a relationship 
with Johnson grass. 


Fic. 10.—Root of a hybrid between Sumac sorgo and Johnson grass, F. C. I. No. 5848, showing the devel. 
opment of rhizomes. 


Neither of the plants which had been reset at the field station lived 
over winter, but the seed from these and other hybrid plants was sown 
at the Chillicothe Field Station and at the Arlington Experimental 
Farm, Va., in the spring of 1913. In the resulting crop there were 
at least four distinct forms. Some had well-developed rootstocks 
(fig. 10), while others, even though they resembled Johnson grass more 
closely in stem and leaf characters, had no rootstocks at all. There 
was also a wide variation in the juiciness and sweetness of the stems, 
one form being quite as juicy and sweet as Sumac sorgo, while other 
forms had pithy stems. 
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A second natural cross between sorghum and Johnson grass was 
discovered on September 16, 1913, on the farm of J. W. Austin, Pilot 
Point, Tex. This was located in a field of Honey sorgo, and is quite 
surely a cross between Honey sorgo and Johnson grass. Mr. Austin 
has applied to this cross the name ‘Johnsorgo.’’ This hybrid has 
abundant and very large rootstocks and will probably not become 
popular in the South except as a hay and pasture crop on fields already 


Fig. 11.—A row of ‘‘Johnsorgo,”’ F.C. I. No. 8557, 8 feet tall, at the Arlington Experimental Farm, Va., 
October 11, 1915. 


infested with Johnson grass. Johnsorgo is remarkably like Sudan 
grass in appearance (fig. 11), but is much less subject to the attacks 
of the red-spot, or sorghum blight, a disease which is very destructive 
to Sudan grass in warm, moist climates. Johnsorgo is the most prom- 
ising of all the hybrids between sorghum and Johnson grass yet 
tested. 

In order to provide material for a more definite study of these 
hybrids several artificial crosses of sorghum and Johnson grass were 
made. The first of these, F. C. I. No. 6573, a cross between Black 
Amber sorgo and Johnson grass, was made at the Arlington Experi- 
mental Farm, Va., in September, 1912. The first-generation plant, 
which was grown in the greenhouse that winter from a hybrid seed 
which developed on the Black Amber sorgo, looked more like Johnson 
grass than sorgo, but had no rootstocks. Seed from this F, plant was 
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sown at Arlington on June 3, 1913, and the F, proved to be quite vigor- 
ous, about 90 inches tall, and almost as coarse as its sorgo ancestor. 
The panicles, however, were intermediate in character, and a few 
plants in the row developed rudimentary rootstocks. Trials of the 
progeny of this cross were continued, and several promising selections 
were made. One of these selections growing in a row at Biloxi, Miss., 
in 1917 was cut twice, first on July 17 and the second time on Octo- 
ber 2. Each time the plants were about 7 feet tall. 

Other artificial crosses between sorghum and Johnson grass have 
been made, but their history is very similar to that of F. C. I. No. 
6573 and will not be given here. 

Selections from the different sorghum-Johnson grass hybrids have 
been grown each year in the tests at Chillicothe, Tex., and at other 
points, but nothing superior to Sudan grass has been obtained. Some 
of the selections resemble Sudan grass very much, however, (see figs. 
4 and 11), and if this valuable grass sorghum had not been discovered 
previously a fairly good substitute for it could have been developed 
in this way. 


DISTRIBUTION AND IMPORTANCE OF SUDAN GRASS IN AFRICA. 


Sudan grass is being cultivated sparingly under the name “ garawi’’ 
along the Nile in lower Egypt, mostly on military hay farms. It 
has not, however, gained any great popularity there such as it has 
attained in the United States. That this grass originated farther 
south in Africa is now fairly well established. Botanical specimens of 
it are on file from upper Egypt; also from Senegambia, a British 
possession on the west coast of Africa, and from a point near the 
northern end of Lake Nyasa in northern Rhodesia. Besides these 
more or less authentic specimens, a plant very similar to Sudan grass 
has been collected in the Katagum district of northern Nigeria. 

The fact that Sudan grass is found only under cultivation in lower 
Egypt and that it is known to be growing spontaneously along the 
upper Nile and in the Sudan farther west indicates that the grass must 
be native in that region of comparatively low rainfall just south of 
the Sahara Desert. (See the map, fig. 3.) It is more difficult to 
understand just how the grass came to be found south of the equator 
on the shore of Lake Nyasa. British colonial troops may have carried 
the seed with them in hay shipments from Egypt to their more south- 
ern possessions, or it may have been carried south by natives from the 
headwaters of the Nile along the chain of interior lakes which form an 
almost continuous waterway from Lake Albert Nyanza on the north 
to Lake Nyasa on the south. These, however, are only speculations. 
We are sure that Sudan grass is found growing wild in a part of Africa 
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having a rainfall of 20 to 40 inches and a mean temperature during 
the growing season of 80° to 90° F., climatic conditions very similar 
to those in our southern Great Plains, where Sudan grass has done so 


well. 
SUDAN GRASS IN OTHER COUNTRIES. 


Since its introduction by the United States Department of Agricul- 
ture, Sudan grass has been tested in many parts of the world. It has, 
perhaps, been most successful in Australia, where it is being grown 
at the different experiment stations, and is recommended highly, 
especially in New South Wales (3). It has done well where tested 
in Brazil and Argentina (fig. 12), and no doubt will become a valued 
forage crop in the stock-producing sections of South America. 


Fig. 12.—Sudan grass on the Estado do Maranhiio, 2 degrees south of the Equator in Brazil. Planted 
February 26 and photographed on May 3 by Edward C. Green, Superintendente, Servico do Algodao, 
Brazil. 


The Philippine Islands, Hawau, and Porto Rico all report success 
with Sudan grass, and in Cuba it is highly prized as forage (12). 
Although it is not adapted to the climate of Canada, good crops of it 
have been grown in southern Alberta. Sudan grass is sure to prove 
valuable in all semitropical regions and in the warmer parts of the 


temperate zones. 
SOIL RELATIONS. 


FERTILITY. 


Sudan grass thrives best, of course, in a good soil. Rich clay 
loams produce the best growth, but it makes better yields on poor 
soils than most hay crops. A good many farmers are now using it 
as a supplementary pasture on poor hill lands in the dry summer 
: 53321°—21—Bull. 981 —3 
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season, and not a few have reported success with it on sandy lands. 
On sandy land at Valentine, Nebr., it made the following yields of 
hay to the acre: In rows 42 inches apart, 0.61 ton; in rows 21 inches 
apart, 0.83 ton; and in drilled seedings, 0.87 ton. 

At Grand Rapids. Mich., it grew to a height of 5 feet on sandy 
soil and made a better yield than any other annual hay plant on trial. 


DRAINAGE. 


A wet, muggy, or seepy soil is disastrous to Sudan grass, and thor- 
ough drainage must be provided for such soils before one can hope to 
succeed with this grass. Soils not naturally well drained should be 
tile-drained at least one year previous to seeding, so that the ground 
will have an opportunity to become warm. Cold, wet soils are par- 
ticularly unsuited to Sudan grass, and this is the chief reason why 
early seedings are so often failures. 


ACIDITY AND ALKALI. 


Sudan grass is not as susceptible to injury from acid soils as the 
legumes. Applications of lime are required only when the soil is 
too acid for the ordinary cereals. 

Several tests of Sudan grass on alkali soils have been made, and 
its behavior under such conditions is about the same as that of the 
sorghums. A number of other crops are far more resistant to alkali 
than is Sudan grass. 


CLIMATIC ADAPTATIONS. 


TEMPERATURE REQUIREMENTS. 


Sudan grass grows best in a warm climate with a comparatively 
good rainfall. During germination and early growth it will endure 
as much cold as other sorghums, but not quite as much as corn. 
Numerous reports from the Northwestern States show that Sudan 
grass a few inches high withstood late spring frosts which killed other 
tender plants. In many of these instances the grass remained 
practically dormant during the period of low temperatures, but 
made a vigorous growth when warm weather arrived. In other 
cases frost killed the young Sudan grass. Still other reports have 
been common from cold regions to the effect that the crop lived 
through the season but was of a yellowish color and did not grow 
more than 6 to 18 inches high even after warm weather came. 

Because of the untimely frosts and the cold growing season Sudan 
grass does poorly at the higher altitudes. The farther south, the 
higher the altitude limit. The profitable limit for hay production 
seems to be from 6,000 to 8,000 feet in New Mexico, Arizona, California, 
Nevada, Colorado, and Utah, and 4,000 to 5,000 feet in Wyoming, 
Montana, Idaho, Oregon, and Washington. In several tests reported 


SUDAN GRASS AND RELATED PLANTS. 19 


from Apache County, Ariz., in 1915, this grass produced a hay crop 
4 to 5 feet high and sometimes matured seed without irrigation at an 
altitude of 6,000 to 6,800 feet, and in 1916 it grew 5 to 6 feet high and 
yielded 2 tons to the acre under urigation at Eagar, Apache County 
(7,600 feet). At Currie, Elko County, Nev. (7,380 feet), 1 ton per 
acre without irrigation was reported in 1916. At Santa Fe, N. Mex. 
(7,000 feet), one satisfactory cutting was secured on dry land, but two 
or three farmers in that State report entire failure at 8,000 feet. In 
southwestern Colorado at altitudes of 6,500 to 7,000 feet, Sudan 
grass grew 3 to 5 feet high and made satisfactory hay cuttings. It 
attained a height of 2 feet at Placerville, San Miguel County (9,000 
feet), and did equally well at Grand Valley, Garfield County, which is 
over 8,000 feet high. Many failures, however, have been reported 
from Colorado, especially in 1915, at altitudes above 6,000 feet. In 
Wyoming Sudan grass has been a failure at Laramie (7,000 feet), has 
sometimes grown 3 to 5 feet high at Cheyenne and other points at 
6,000 feet, but has appeared to be valuable only in the northeastern 
part of the State at the lower altitudes (4,000 to 5,000 feet). In 
Utah in 1916 Sudan grass grew but 24 feet high at 6,500 feet in Grand 
County, made 14 tons per acre at 7,000 feet in San Juan County, but 
froze at 8,300 feet in Carbon County when 4 inches high. In Montana 
under irrigation Sudan grass produced 4 tons of hay per acre in 1914 
and 3 tons in 1916 at Bozeman (4,887 feet), but has been satisfactory 
in less than half the dry-land tests in Fergus County (4,000 feet). In 
Idaho and Oregon the crop has been successful only in the lower 
altitudes, frost having killed or injured many plats on the dry lands 
of those States above 3,000 or 4,000 feet high. In both Oregon and 
Washington Sudan grass has been found valuable only at the lower 
altitudes. It can be planted with a reasonable chance of success in 
the valleys, both to the east and to the west of the Cascade Range. 
In the Willamette Valley, Oreg., and along the coastal plain in Wash- 
ington other forage crops, such as alfalfa and the small grains, which 
will outyield Sudan grass, are available, but even in these localities it 
can be profitably used for soiling and as an emergency hay crop. 

The limit of altitude for seed production is at least 1,000 feet lower 
than for hay, because under cool conditions it takes a month or more 
to mature seed after the crop has reached the proper stage of maturity 
to cut for hay. 

. MOISTURE REQUIREMENTS. 

The drought endurance of Sudan grass is equal but not superior to 
that of the best sorghums. Its extensive fibrous root system enables 
the crop to grow as long as there is any available moisture in the soil. 
It has repeatedly shown ability to discontinue growth but continue 
alive during a period of drought and then revive quickly and grow 
vigorously when rain comes. It must have moisture, however, and 


20 BULLETIN 981, U. S. DEPARTMENT OF AGRICULTURE. 


crops reported to have grown without rain are usually found to have 
used soil moisture previously stored or to have been favored by the 
natural run-off from adjoining areas. 

Sudan grass has sometimes given good returns under dry farming 
in the Southwest at places where the normal annual rainfall is but 8 
to 15 inches. It yields much more, however, in the southern Great 
Plains area, where the annual rainfall is between 20 and 30 inches. 
Growth is abundant in the Southeast, where the rainfall is 40 to 60 
inches, but this humidity permits the sorghum midge to thrive, which, 
as explained elsewhere, prevents seed production. Where the rain- 
fall is about 60 inches and the altitude mostly below 100 feet, as in 
Florida and other Gulf and Atlantic coast points, Sudan grass pro- 
duction is usually not profitable, owing to the disease known as red- 
spot, orsorghum blight. Heavy rainfall, in addition to cold, accounts 
for the failure of Sudan grass reported within 10 or 20 miles of the 
Pacific coast in northern California and Oregon. The crop has shown 
ability, however, to survive inundation for several days as well as 
corn or any of the sorghums if the soil is drained well. 


Taste I.—The water requirements of Sudan grass and other staple crops, as determined 
by experiments at Garden City, Kans., and Akron, Colo. 


[The data under “ Ratio’? show the number of pounds of water required to produce 1 pound of dry matter.] 


At Garden City, Kans., 1915 (16, pp. 483-484). At Akron, ak 1912 (4, pp. 
Crop plant. : 
| } 
Varieties. Period of growth. Ratio. Varieties. ; Ratio. 
<=> = | 

Cornus estes Pride of Saline. ..__. May 22 to Aug. 25... 2674+ 2] Average of 8.......- 286 
1G hah eel ae Sl ier Dwarf Blackhull....| May 22 to Sept.11...| 221+ 2 | Blackhull........... 25945 
Milo waa ase Dwarfs. 2554238 May 22 to Sept. 3-...| 2444 3 | Dwarf-....22.22.2228 27344 
carve | Minnesota Amber... 23942 
SUBS C Sg RRP 22 =| SOCUE ERR OSO SSS Ego FeOnnC ha on Fee Hoopes BRO raOOc RedvAmbert se. seee 23744 
= Germans s.--eeeeeae 248+7 
CO ee Po oe {ree ae 18742 
Weteritaee ee ee setae eee eee OES May222'to'Sept-6:-2 -|- 249-£52:|5-° 9.) eee | eee ee 
Sudantorassa. en heve bist cee ete pian es May '22'to Sept. 14:2:|! 3062215)|5_ 2. 3 See 35942 


The water requirements of Sudan grass and several other crops 
were determined on the basis of the total dry matter, exclusive of that 
in the roots, by Briggs and Shantz in 1912 at Akron, Colo., and by 
Miller in 1915 at Garden City, Kans., as shown in Table I. These 
results indicate in a general way that Sudan grass uses more water 
in the production of a pound of dry matter when the supply of soil 
moisture is abundant than the other sorghums, the millets, or corn. 
In the tests at Garden City, Kans., and Akron, Colo., the plants 
were grown under optimum soil-moisture conditions; that is, the soil 
was supplied regularly with all the water the plant could use. This 
condition, of course, did not simulate in the least degree the soil 
conditions ordinarily found in a semiarid region, where drought 
endurance is an important factor in crop production. It is impossible 
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to predict what the results would be if the plants were grown in soil 
with a limited or suboptimum soil-moisture content. The careful 
work of these investigators can not be used, therefore, as a basis for 
estimating the value of Sudan grass under dry conditions. 


RELATIVE IMPORTANCE OF THE CROP. 


Texas, Oklahoma, and Kansas are now the leading States, re- 
spectively, in Sudan grass acreage, and will be likely to remain so. 
Statistics are available for Kansas only, where, according to reports of 
the State board of agriculture, 79,166 acres were grown in 1918. 
So far, the leading locality is in northwestern Texas, around Lub- 
bock (29), where the crop has been grown in large acreages for seed 
and forage since 1913. The acreage in other States is still small, 


Frc. 13.—Outline map showing the forage value of Sudan grass in different parts of the United States. 


but the crop has been widely grown experimentally all over the 
United States since 1912, and its use is increasing. 

The principal regions of production in the United States are 
shown on the map (fig. 13) as follows: 


Region 1.—Two or three good cuttings of hay are obtained without irrigation in this 
region, the yields varying from 2 to 4 tons to the acre. This is the region of its greatest 
importance because of the need for a better hay grass in these States. Profitable seed 
yields are obtained west of the ninety-eighth meridian only, the sorghum midge usually 
preventing seed formation in the more humid district east of this meridian. 

Region 2.—Sudan grass thrives here almost as well as in region 1, making good 
yields both of hay and of seed. Timothy, clover, and alfalfa, however, meet the hay 
requirements of this region so fully that Sudan grass is valued chiefly as a catch crop 
or for limited culture on soils not suited to these forage crops. 

Region 3.—This comprises the region west of region 2, where the rainfall is too low 
for the successful cultivation of timothy and clover. Sudan grass commonly makes 
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one cutting under such conditions, and in favorable seasons two, yielding 1 to 3 tons 
of hay to the acre. Its chief competitors in this region are alfalfa, sorghum, and millet. 
Alfalfa is preferred to Sudan grass only in the more favored locations, such as river and 
creek valleys or where irrigation is possible. The better varieties of sorghum, such 
as Red Amber and Orange, will outyield Sudan grass, but the latter is better suited 
for pasture purposes, produces a better quality of hay, and is easier to handle with 
haying machinery. Seed production, though possible in most of this region, is 
profitable only in the southern part. 

Region 4.—Sudan grass yields abundaatly both in hay and in seed in all irrigated 
localities in this region; yields of 4 tons of hay to the acre are not uncommon on good 
soils. Itis used chiefly to supplement alfalfa in the rations of horses and dairy cattle, 
as a pure alfalfa hay ration seems to result in digestive disturbances, especially in 
dairy cows. 

Region 5.—In this part of the United States Sudan grass is successful only in limited 
areas. Its failure except in these localities is due either to low temperatures caused 
by high altitudes or to insufficient rainfall. 

Region 6.—In this region, including Florida and the Coastal Elen along both 
the Atlantic and Gulf coasts, Sudan grass is usually a failure, largely on account of 
the injury to the foliage caused by red-spot, or sorghum blight. 

Region 7.—This is a region 100 to 200 miles wide along the northern border of the 
United States. Sudan grass is not profitable here, because of the cool summers and 
the short growing season. 


The Office of Forage-Crop Investigations of the Bureau of Plant 
Industry, United States Department of Agriculture, sent seed to 
numerous State agricultural experiment stations in 1912 and succeed- 
ing years. In 1914 the Office of Congressional Seed Distribution 
sent out 1-pound packets of Sudan grass seed to 2,800 farmers, in 
1915 to 75,751, and in 1916 to 97,392. Reports as to the success of 
Sudan grass and its probable value, as compared with other forage 
crops, were called for from several thousand of these farmers in 
1915 and 1916. Their answers have been examined and _ their 
opinion of the crop, expressed in the percentage of favorable reports 
for each section of the United States, is shown on the map, figure 14, 
which indicates in more detail than figure 13, the relation of Sudan 
grass to climatic factors. 

This map (fig. 14) is based upon Weather Bureau Bulletin W 
and shows for each section of the United States (1) the average 
length of the growing season, 1. e., the time elapsing between the 
last killing frost in spring and the first killing frost in the fall; (2) 
the mean temperature for the growing season; (3) the normal rainfall 
for the entire year; and (4) the adaptation of Sudan grass to these 
conditions, as shown by the percentage of favorable reports from 
farmers who received seed through the Office of Congressional Seed 
Distribution. 

The rather complete agreement between this map and the outline 
map, which was prepared largely from reports secured through State 
agricultural experiment stations, is worthy of note. There are 
several slight inconsistencies in the results, but on the whole the 
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maps show that the successful production of Sudan grass is correlated 
with high temperatures during the growing season and to a less 
extent with rainfall. 

USE AS A CATCH CROP. 


Sudan grass will be widely grown as an emergency hay crop in 
much the same manner as millet. As a means of overcoming a 
threatened shortage in the supply of hay required to carry the 
farmer’s live stock through the winter, Sudan grass is fully as good 
as millet. (Fig. 15.) The growing season is short, the quality of 
the hay is very good, and the yields of Sudan grass are usually 
higher than millet yields. Millet in the North and sorgo (sweet 
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Fig. 14.—Outline map, showing by States and other indicated geographic divisions (1) the average length 
(in days) of the growing season or frost-free period, (2) the mean temperature (in degrees F.) of the grow- 
ing season, (3) the normal annual rainfall (in inches), and (4) the percentage of success with Sudan grass 
grown in different sections, as reported by several thousand farmers who received trial packages of seed 
from the United States Department of Agriculture in 1915 and 1916. Frost is likely to occur any month 
of the year in the western section of Wyoming (marked with an asterisk). 


sorghum) in the South have been the most popular catch crops. 
A comparison of these two crops with Sudan grass is presented in 
Table IT. 

Table II shows that millet is equal or superior to Sudan grass in 
the northern Great Plains and that it yields about the same in the 
timothy and clover belt if only one cutting is considered in the yield 
of both crops. In the southern Great Plains Sudan grass yields 
much more than millet. Sweet sorghum grown in cultivated rows 
or in drilled or broadcasted seedings outyields both Sudan grass and 
millet, but the hay is coarse and unsuitable to handle with a fork. 
The aftermath or second growth of sorghum is not as safe to pasture 
as that of Sudan grass, and none of the millets make sufficient second 
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growth to afford appreciable pasturage. These facts indicate a wider 
utilization of Sudan grass as a catch crop in the future. 


TaBLeE I1.—Comparative yields of Sudan grass, millet, and sorgo, seeded broadcast or 
in close drills. 


Plate Yields of cured hay per acre 
Re (tons). 
: Years of ee 
Location of test. Peet 
Size Replica- | Sudan : 
(acres). tions. grass. Millet. | Sorgo. 
Southern Great Plains: 
Big Spring Dexcsoe esse ete ee ee 1916 to 1919. ./0.10 to 3.0 1to4 2. 54 1.23 4, 85 
SanvAntomlo, Lex posses. joec LOT TOMOIG St eseeee . - 2 5i80ulleeeeteeeee 6.35 
Chillicothe: Pex: 232222 sg. ee | 1913 to 1918... 05 2 2. 04 «94 3. 00 
JDhol oy) oyora: ces hee ee LOVA AT LOIS | ee areal on ae 3. 81 3. 33 4. 88 
Lawton, Okla-22.22ss22s assess 1917 to 1919... - 10 1to2 2; 408 a eae ee 4.14 
AVOTAEC.2 oot sce bse ce sae Sees ol e|edetbaraecnsosl i eeeceseseeslsemear tate 3. 33 1.83 4. 64 
Central Great Plains: 
Amarillos exe ae assess eee sees 1912 to 1917.. 05 2 1.65 1.44 2.70 
DalhartyMexsyer: iss: eth 1917 to 1919.. - 10 1to2 1. 66 . 46 2. 08 
Mucumearl Ni Mex sie. eo. ceee 1913 to 1917-. -10 1 TBs} - 93 2.70 
Woodward, Okla.-..-...-...... 1914, 1917 to | .04to.10 1to2 1.70 1. 34 Bh eit 
1919, 
GardeniCity,, Kamss ots: S255) 02 TON? seers +05 2 1.69 2. 23 3. 25 
lay siekeams soca hoe ce ebsites 1914 to 1919... - 05 2 2. 72 2.18 3. 66 
A krontiColoswses ommeneo esse 1915 to 1919... 05 3 1.69 2. 01 2. 10 
ASVOTAGO cease ee LS OU SOE ce cis aramieacstals parame a | Soh 1.78 1.51 2. 89 
Northern Great Plains: 
INT CHO Waylon ee tensn tee = 1914 to 1915... .10 1 82 1.61 1.41 
Sheridan\ew y0-02.2a22u. = Meets | 1917 to 1919... - 05 3 67 aay sey 
Ardmore; SxDaks-2.. d:eesecc. 1. 1915 to 1916, - 10 3 2. 04 2. 04 3.05 
1918, 1919 
Newell (S “Dales. ial e eed 1915 to 1918... = 05 3 1. 40 2.09 2. 33 
RedfieldS: Dak< 2. 2 j2222 322.52 1915 to 1919... . 04 2 3. 34 3.18 4.15 
Mandan Nii akc Sos cc eto. cae 1915 to 1919... .05 3 1. 40 2.09 2. 33 
Moccasin’ Montes fouee. 2 ee 1915, 1916.... 05 2 «74 1.62 1.05 
ASVOTAS OY HEE SABER L SSE roe oA Re Sete eee al Asn opeerteta ate] leis a ates 1. 49 1.89 2. 24 
Timothy and clover region: 
Manhattan Kanseees 2c ceegese 0 eS a Re Ke eS reed Pea tee 4 4, 02 2. 81 3. 99 
LincolnwiNebrie jess sn. cee sseke 1915 to 1917.. -05 2 3. 60 3. 40 5. 50 
Mia GiS Ons WaS closet cette tianccien nie LONG. seeeaance - 025 2 2.79 33085 lBepreeretce 
Jackson Penmaes sosery aa. zene LOMAS See IME Loy Cate oes 2 2.21 Sih Hescsoduee 
Knoxville, Penwiyouase toes eee 1914, 1915, 02 2 3.08 Sok | Seaoupooas 
and 1917. 
IWioosten, Ohioe ssa ger SOs cesocce LOLDZ CON GUS: S| hee aimee al. eo see 3.70 3.70 8. 30 
New London, Ohio............. 1912, 1913.... -05 2 1.29 2aD2H|Peememe ee 
Ithaca vNEwYG ss2 8 sce secs Bons ATS See era 012 3 ale NEC) eoeccnesue 
vate Collocei Bate caine tie: LOSS 1915 sooo. beeen ls eae 2. 64 211137 | eee 
Blacksburg, Vases jose ces oe Seen EP eae Eee 02 2 5: OO nee sees 6. 43 
ODeM aeMa a e Seae LOM ea dels 02 8 1.69 DUSS wee eee eee 
TAGE AGO aya Rita cranes eat Al | Ra oo le Sec er Loy See Nre papel. —Ha 2. 80 | 2. 52 6. 06 


The acreage of millet has been on the decline since 1899 (24, p. 5), 
and except in the irrigated regions of the Southwest any increase in 
the acreage of Sudan grass will mean a further decrease in the millet 
acreage. On the other hand, there has been a steady growth in the 
acreage of forage sorghums, which are hkely to continue to be the 
chief competitors of Sudan grass as emergency hay crops. 


USE IN ROTATIONS. 


Although Sudan grass is an annual and therefore can be introduced 
easily into any rotation, its extensive use as a staple crop in regular 
rotations is not to be expected. To fill such a position, the crop 
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must be either a money crop or a soilimprover. In certain Southern 
States where good prices are to be obtained for hay, Sudan grass 
may be used like the corn or wheat of our Northern States as one of 
the money crops, but in other States it is not likely to supplant the 


well-known plants of 


our common rota-— 


tions. It probably 
exhausts the fertility 
of the soil as rapidly 
as corn-‘or cotton. 
Sorghums are popu- 
larly supposed to be 
“hard on the soil,” 
and this reputed 
deleterious effect on 
fertility is frequently 
mentioned by farm- 
ers in the timothy 
and red clover region 
as their reason for 
not growing Sudan 
orass. 

A 4-year rotation 
for the cotton belt 
which has been sug- 
gested by the Texas 
Agricultural Experi- 
ment Station (29, 
p- 9) is, for the first 
and second years, 
cotton; third year, 
corn or grain sor- 
ghum, with cowpeas 
interplanted, to be 
pastured or plowed 
under for green ma- 
nure ; fourth year, Su- 
danerass. Insucha 
rotation the grain 
sorghums should be 


Fic. 15.—Growth of Sudan grass (at left) compared with that of mil- 
let, 48 days from planting. 


used only in those regions where they are not subject to attacks of the 

sorghum midge. It is quite likely that such a rotation would require 

the application of some fertilizer, preferably barnyard manure, at 

least once in four years, since the small quantity of humus added by 

the legume would hardly be sufficient to maintain fertility. 
53321°—21—Bull. 981——4 
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HAY PRODUCTION. 


PREPARATION OF THE SEED BED. 


On account of its small seed and slow early growth, Sudan grass 
requires a seed bed that is well prepared, warm, moist, and free from 
weeds. for surface planting either in rows or with a grain drill, soil 
prepared as for wheat or oats is usually satisfactory. It is best to 
plow the ground in the spring, about two or three weeks before it is 
intended to sow the Sudan grass. Plowing at this time warms and 
aerates the soil and turns under the early crop of weeds. After 
plowing, the field should be harrowed to pulverize the clods and settle 
the soil. After two or three weeks the second crop of weeds will 
have started, and these can be killed with the disk or drag harrow. 

In the dry regions row plantings are sometimes made with a 
lister. Where this method of seeding is practiced, it usually pays 
to blank list the ground in the fall or early spring and follow this with 
sufficient spring tillage to destroy the weeds at seeding time. Disk- 
ing or some other form of cultivation should precede listing whenever 
it is planned to list and plant in the same operation. 


USE OF FERTILIZERS. 


In the Central and Western States fertilizers for Sudan grass are 
not necessary, but in the Southeastern States, on the poorer soils, 
moderate applications of some fertilizer, chiefly combinations of phos- 
phorus and nitrogen, will be found profitable. Sudan grass is not 
adapted to infertile soils, and profitable crops of hay should not be 
expected unless a reasonably good soil is chosen for growing it. A 
legume of some kind, such as vetch, cowpea, or clover, should be 
used on worn-out soils which need building up. 

Tests of acid phosphate applied at the rate of 200 pounds to the 
acre were made in Kentucky, and in only two cases out of ten did it 
fail to give profitable increases in the hay yields. The average 
increase attributable to the fertilizer was 68 per cent. In experi- 
ments on gray sandy soil at Calhoun, La., in 1915 Sudan grass 
yielded 0.75 ton of dry hay per acre on unfertilized plats. -With an 
application of 315 pounds of cottonseed meal per acre the yield was 
1.66 tons per acre, an increase of 121 per cent due to the fertilizer. 
An application of cottonseed meal and acid phosphate in equal parts 
at the rate of 315 pounds per acre resulted in a yield of 2.13 tons per 
acre, an increase of 184 per cent over the check plats. These plats 
were planted in rows 3 feet apart. In broadcasted plats on the same 
soil the yield was considerably larger. These experiments, though 
limited in number, indicate the wisdom of using fertilizers in the 
Southeastern States. 

Barnyard manure nearly always increases the yields of Sudan 
grass. It is generally more profitable, however, to apply the manure 
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to some money crop, such as corn, and allow the Sudan grass to 
benefit by the residual effect, which is usually noticeable for two or 
three years after the manure has been applied. 


DATE OF SEEDING. 


Like other plants of the sorghum family, Sudan grass must not be 
seeded until the soil is warm. A large number of the failures with 
this grass can be attributed directly to early planting, especially in 
the northern part of the Sudan grass region. In South Dakota the 
spring is usually cold and backward and seedings made by farmers 
in the early part of May have often been unsuccessful. During the 
same years, however, good crops have been grown at the experiment 
station at Redfield, S. Dak., by planting about June 1 (fig. 16). 


Fig. 16.—Sudan grass 4 feet tall and not yet headed at the Redfield (S. Dak.) Field Station, August 10, 
1915. 


Sudan grass has frequently withstood light frosts, but a frost of any 
severity is likely to injure the young plants materially. A good rule 
is to sow this grass from two to four weeks after the normal date for 
planting corn. Experimental data on this subject are presented in 
Table III. 

Table III shows that in regions from 30° to 35° north latitude 
the earlier dates are best, but that good yields may be expected from 
seedings made at any time between April 1 and June 15. The 
maximum hay yields were obtained from seedings on April 1. 

In the middle section of the United States, approximately between 
35° and 40° north latitude, it is usually safe to sow at any time be- 
between May 1 and July 1. There is no decided optimum date, 
although June 1 gave a slightly higher average yield at the eight 
stations where tests were made. 
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In the Northern States, above 40° north latitude, the safest rule 
is to withhold planting until the ground is thoroughly warm and the 
weather settled. Not enough data were obtained from northern 
stations to decide the question of the best date for planting. Un- 
favorable weather conditions prevented seeding on the earlier dates 
in most years. It is worth mentioning, however, that seedings on 
June 1 have been uniformly successful at Redfield, S. Dak. 


Taste IIl.— Yields of Sudan grass hay from different dates of seeding in various parts 
of the United States. 


Plats. Yields of cured hay (per acre) from plantings made on— 
Sea- 
F | sons 
Location of test. Repli-| under 
Size. | ca- | test. | Apr. | Apr. | May | May | June | June | July | July 
tions. de 15. ie 15s ie 15. ls 15. 
Southern section: Acres. Tons.| Tons.| Tons.| Tons.| Tons.| Tons.| Tons.| Tons. 
Bard, Calif. -.-..... | 0.05 2 2 | -3.82 | 3.84) «4.15 | 23.:80-10 8.1552] Quiet |e aaa | ee 
Chillicothe, Tex... - 05 2 @ |) 2.07 | 1395") 1.97 | 25.05.) 1. S55 eed 467i a5 ou | eee 
BatonuRouge, basso 32 Soe. s see 1} 24.70°|° 3.85%) 3.601 2.3.15:) *35,00)| 222 ates ee eee 
Agricultural Col- 
lege; Missisc..cce ~05 1 1 5.08 | 5158) 8.60] -3.45.| 3.05 le s2863ale oe 58h meme 
Athens iGa24-4228|. 5582 se lor2 5 1.98 | :2005%) °° 2511 |. 2.05} 2529) | 2805a aeles2 G85} 
Gainesville, Fla....| .05 2 J.) 1338 Tbs | s 16545) -2..04 (033s Siar ees A Rasaee 
| | < 
AVerage 2-03.22 | SB SSSHon Heese pseecas 3621 | 8218 |< 2.836) 20°76 | 2.69. | 22327) alg 1. 33 
Middle section: | : 
Davis, Calif.t.. 202. 08 2 23) 95. 665 | 26580) 4s 87s) 5.02715 Bo OR isn cree ee ee | epee 
ID) Of teas es ntl 05 2 2) 54008 1 72102) 4°70 |. 4.98) 8220) | i cece | Sere see ae 
ays isansees =. . . 05 2 (oop ere ae Roa tt. Sle|) ie4 1. 84 1.87 | 1.61 1.30 
Tribune, Kans..--. .02 2 2 65.} 1.10] 2.06.) 2.80] 3.76] 2.98] 2.40 1. 27 
Stillwater, Okla...; .10 1 ai Peele 2.23 | 2.94 | 2.70 -68| 1.18 43 - 88 
Amarillo, Tex..-.. - 05 2 Ou [Fe eke 152, 1.68 PTLa) LOSER 1.99 1.37 
Knoxville, Tenn... . 02 il 1 1100}, 25° fi. 1. 052) 1108). 1702) 0s 05r Ob: 1.37 
Jacksons Penns xi ee Sen ae 2) 1.669! 2.23 172528 | 2455 452.48 122) 5831) 2508 1.02 
Blacksburg, Va--..| .05 2 BIN ese ite a Peels ary 3.52:| 2.73 | 2.74 | 2.80) 1.85 |Evcec.. 
College Park, Md-:| ~ .05 2 Ais | aE cI reas 2: 17 |, 2:69.17 3382n| 32850 sees 2. 25 
TAWVOEA GE 2uo Vite Ne Sato c ie Soe Souk i ese Cates jc Leal 1.45 | 2.15-|: 2.27 |+2. 288) . 2020010 166 1.35 
Northern section: 
St. Paul, Minn..... = O15s|' 2 1G sear teed Rea eheeat 4.74. | 4.547) 4.591) 4495) eae eas 
Redfield, S. Dak.--.| .05 2 Dl erase Sesh al ose 2.153) 2080 pe d205u) 2h ean : 
UNG STH ae ese Lao ale see perce 3:75 | 3: '7L'|~ 8. 82 | "37 639| aeementeae ace 
| 
1 Trrigated. 2 The data for Davis are excluded from the averages. 


The latest date at which it is advisable to sow Sudan grass may be 
considered roughly as 70 to 90 days before the normal date of the 
first killing frost in the fall. The high price of seed makes it advisable 
to postpone seeding several weeks rather than sow in dry, cold, or 
weedy soil. If conditions for planting continue bad during the 
season, it may be found practicable to substitute for Sudan grass a 
forage crop the seed of which is cheaper, such as sorghum or millet. 


METHOD OF SEEDING. 


The method of seeding found best for sweet-sorghum hay produc- 
tion in any region should be followed in seeding Sudan grass. This 
means that it may be sown broadcast, in close drills, or in any con- 
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venient width of cultivated rows. Moisture, seed, and cultur 
equipment are the chief factors to be considered in deciding upc 
the exact method. 

Because of its smaller size Sudan grass seed should be plante 
shallower than sorghum; usually from half an inch to 14 inches deep 
best on moist or heavy soils, while from 1 to 3 inches is better on d1 
or lighter land. Planting deep in loose or dry soil often secures bett: 
conditions for germination, but does not seem to have any appr 
ciable effect on the depth at which the Sudan grass plant forms i 
rootsystem. Insome tests at the Arlington Experimental Farm, Vz 


Via. 17.—The effect on the seedling of planting Sudan grass seed at different depths. From left to rig 
(1) half an inch, (2) Linch, (3) 14inches, (4) 2 inches, (5) 3 inches. 


seeds planted from half an inch to 3 inches deep all produced plan 
with the crown just beneath the surface of the ground. (Fig. 17.) 

Experiments to permit exact comparisons of results from differer 
planting methods under widely varying conditions were begun 1 
1913. Data for work extending over one to four years at each « 
23 agricultural experiment stations are presented in Table IV. 

Table IV shows that no one method has given uniformly superic 
yields in any region. The plant’s vigorous root system exhausts s 
completely the available plant food and moisture in rows of an 
‘width here reported that yields usually bear a definite relation only t 
factors of climate, soil, and culture. 
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TaBLe IV.— Yields of cured Sudan grass hay from different methods of seeding. 


Plats. Yields per acre. 
Locati f test nA f test. pee Cl | 
ocation of test. , Years of test. of cut- ose- 
. 5 a 18 to 34 to 
Sine: Replica- | tings. drilled o4inch. | 44inch 
tions. or broad- s 
Gasteal rows. rows. 
Humid regions: Acres | Tons. Tons. Tons. 
‘Angleton, lexs: 2240252. 1913 0 UL9 16g | eae See 1-| 2-3 | 2. 39 3. 29 2.05 
Beeville Mex telat: ses OVS Sasa s leacoctaése PI eset e ts cs 4.70 5. 21 5. 63 
Nacogdoches, Tex...... ee eee Seal bt ye ee SR bee ee a eee ir: 1. 52 1. 80 1.51 
Temple} Mexis toes: LOUSY Fe 2 seeateeeemene Pal aera (eee), 1. 48 1. 03 
Stillwater, Okla........ LOT pane 0. 10 PN Siena . 60 35 2.29 
Lincoln, Nebr.-.......- 1915 to 1917 - 05 2 | 2 | 32-80) Raaaeeee 3.70 
hexineton, Key o 20. 19) 5 othe Sewers eee cies o1s/-| ae eae as 2 7.95 9. 39 6. 96 
Ninefarmsin Kentucky} 1915......-...| . 05 18] Sec eee Lie eee eee 1.18 
Wooster, Ohioss.:.. 2552 1QTG COMO see ee Sa ee See 3. 04 2. 86 2.74 
State College, Pa....-.. LOUD ee es . 065 1 1 | 2:59) nea eaae 2.55 
StyPaulliManne. sass. 19135 80 | . 015 2 | 1 | 3. 76 3. 69 4.10 
Average l.......... cpap panes ie ae [Pe ccs Aa lk me oY (ER Repeat 82 | 3. 42 3. 80 3.61 
Dry regions (not irrigated): 
Davis) Caliteessseeeese a2 1913 to 1915 05 1 3 3.79 4. 49 3.65 
Chillicothe, Tex........ 1913 to 1919 - 05 2 2-3 1.99 1.98 | 2.19 
Amarillo: exc y2. 2. 1913 to 1917 - 05 Tor2 1-3 1.68 2. 04 1.88 
Lubbock, Tex.......... LOTS Mise ees |gs ee we Sor 4 |sossas aes Vos, fa eae 3. 00 2.14 
Woodward, Okla.....--. LOL andOls)| Sees ac ooe | Mee semees [ace Sees 11580| Ee eee 2.08 
Hays Kansas ewe tk 1913 to 1919 -05 2 1-2 2. 40 2.74 2. 55 
Garden City, Kans..... WV 4 cones sles Getic cas al 1 43 2.41 1.36 
Mripunewianstenee= 2) | LOLE ee Poe eonesee 1 1 1.95 1. 66 1.00 
DodgeiCityseKans 2 sss, LOL4S Fie eee oe eee = se 2) BAGY (il Boece caabe 1.15 
Colby; Kans:s2-. 2-2-2" UE eee oe EEC R Ree en bos ssaaee 1 0 0 1.00 
Akron Colosecenssss.4- 1914 to 1919 - 05 3 1 177i | eereeeree 1.70 
Valentine, Nebr= 22.22 LOU Mee Sees iy) 1 1 leaky) 83 -61 
AT ChersiWiVOes sense ce: 1914 to 1915 -10 1 1 1.35 . 78 82 
Sheridan, Wyo..-...... 1917 to 1919 05 3 1 Avia Warcecacce 61 
Ardmore, S. Dak....,..| 1914, 1916, - 10 3 1 1526.) SS eeeeeeee 1. 40 
j 1918, 1919. 
Redfield, S. Dak........ 1915 to 1919 - 05 2 1 3. 34 2. 54 2.15 
Newell, 8. Dak......... 1914 to 1918 = 05 3 1 1.91 |b x pee oes 1.64 
Mandan, N. Dak....... 1914 to 1919 05 3 il 1343/3) Seon 1.52 
Huntley, Mont. .-.22-+: LOT a eae 10 1 1 . 60 42 Rese aen so. 
PAC Crag Cllemma suse a Ise Soe heni ent |esuee oncnn| eenaaauee|te ost cones 1.81 1.95 1.72 
| 
Dry regions (irrigated): | 
Bard i Calitersessssecee. 1914, 1915 = 05 2 3 3. 12 3. 99 SCL 
Davis Calitsm eesst ses | 1913, 3014, .05 1 2-3 6.15 6. 23 5.99 
and 1916. * 
Chicos@alifes st 1913 to 1915 - 05 1lto4 2-3 5. 52 5. 50 Gy 
Bozeman, Mont.....--- ee ee eeouoe . 10 1 | 1 4.35) [icone 3. 60 
FAR VIOLA Gabe ks msunpirenie meres Via sche os LISLE aL Sle 2) Re St a eee bale at Sea | 4.93 5. 24 | 4, 64 
i} 1 


1 Averages include only the stations where data for all three methods are presented. 
CLOSE DRILLS AND BROADCASTING. 


In humid regions and under irrigation, drilling with a grain drill is 
the most satisfactory method of seeding Sudan grass for hay except 
when seed is very expensive. Even in the dry regions this method 
gives nearly as good results as the cultivated-row plan. Sudan grass 
seeded in close drills requires no cultivation, the plants mature more 
uniformly and have finer stems, the roots are less troublesome later 
on, and the hay is not as dusty as that grown in cultivated rows. 

The ordinary wheat drill is the best machine for this work. It dis- 
tributes clean Sudan grass seed uniformly and covers it evenly. 
Most wheat drills sow this seed at about the same speed as wheat; for 
example, when set for 2 pecks of wheat per acre the drill may be 


“ 
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expected to sow 2 pecks of Sudan grass seed (15 to 20 pounds). If 
the drill feed can not be set to sow thinly enough, bran or some other 
inert substance may be mixed with the Sudan grass seed. Alfalfa 
and grass seed drills or attachments have been used by some farmers 
for sowing Sudan grass. Although such machines work in some 
cases, their. general: use is not recommended because the seed of 
Sudan grass is so much larger than that of alfalfa, clover, and timothy 
that it stops up the feeds frequently, and as a result the seed may be 
sown too thinly and not covered deeply enough. 

Broadcasting is recommended only when the area to be sown is 
small, the seed not well cleaned, or no suitable drill is available. 
About 25 per cent more seed should be used in broadcasting than in 
drilling, and it should be harrowed in well at once. The objections to 
broadcasting are that it distributes and covers the seed so unevenly 
that more seed is required, and a good stand is not as certain as when 
the crop is drilled. 

CULTIVATED ROWS. 

In the dry regions west of the 98th meridian, cultivated rows 
frequently show a greater superiority over drilled seedings than is 
indicated by the comparative yields of hay. During drought periods, 
as at Hays, Kans., in 1916, intertilled plats produced nearly normal 
plants, while adjoining close-drilled Sudan grass failed to head out 
and produced an inferior quality of hay, though the yield per acre 
was nearly equal to that from the rows. When seed is very scarce 
and expensive, wide rows are preferable, Decauee they require much 
less seed per acre. 

On the other hand, as the row width increases the hay becomes 
enough coarser to lower its market value somewhat. The actual 
feeding value, however, is not reduced much, if any; for when row 
plantings are harvested at the proper stage of maturity and fed 
intelligently the stems as well as the leaves are practically all 
consumed. 

Hay from cultivated rows mowed and raked in the usual way is 
sometimes objectionable because of the clods and dust gathered up 
with it. This condition is seldom troublesome except in seasons of 
drought or in fields cultivated deeper or later than usual. Cutting 
row plantings with a binder solves the dust problem. 

The bunchy root system developed by Sudan grass in wide rows 
sometimes makes soil preparation for the next crop expensive and 
difficult. Fields, after being in 40-inch rows at the Fort Hays Ex- 
periment Station, Hays, Kans., in 1915, were placed in condition for 
cropping the next year with great difficulty. (Fig. 18.) After plow- 
ing, it required two double diskings and several harrowings to fit the 
land for 1916 crops. Close-drilled fields at the same station that 
year and 24-inch row plantings the preceding year left roots so much 
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finer and more evenly distributed that later tillage was not difficult, 
and in some cases the soil seemed lighter and more mellow than 
before. , 

Sudan grass may be surface planted in rows with either a grain 
drill or corn planter. It may be planted in furrows directly with a 
lister, or, more safely but less economically, with the corn planter 
following blank listing. Surface planting is more likely to give a 
good stand and rapid early growth, because the soil is warmer and 
the plants are not exposed to being washed out, covered up, or 
drowned, as in listed furrows. Listing has the advantage in dry 
regions of putting the seed down into moist soil, often resulting in 
good stands where the surface soil is too dry for seed to sprout. 
Listed fields may be cultivated easily and rapidly with the special 


Fic. 18.—The difficulty of putting a field in condition for cropping the year following acrop of Sudan grass 
seeded in 40-inch rows is shown in this illustration. 


2-row machine commonly used for listed corn and sorghums in the 
Great Plains area. It is much easier to cover up weeds in cultivating 
listed fields, but, on the other hand, surface-planted Sudan grass 
properly handled grows so rapidly that weeds give very little trouble 
and are soon overcome by the shade. 

Rows may be spaced any distance desired with a grain drill by 
stopping up the holes not needed. In drills with the vertical disk 
feed, rags tightly imserted serve this purpose, but in drills with the 
horizontal corrugated-cylinder feed it is usually necessary to tack a 
material like tin or wood over the holes. The grain drill used in this 
way is especially useful for rows less than 3 feet apart. For example, 
a drill with 10 holes 7 inches apart sows four 21-inch rows at once by 
seeding through the first, fourth, seventh, and tenth holes; or the 
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first, fifth, and ninth holes may be used to sow three 28-inch rows. 
Rows 36 to 48 inches apart are better suited to the corn planter. The 
planter may also be used to sow 18-inch to 24-inch rows by straddling, 
but this is slower and does not space the rows as uniformly as the drill. 
The lister is best adapted to rows 40 or 42 inches apart. One may 
use either a’ single-row lister, requiring three or four horses, or a 2-row 
lister with six or eight horses. 


RATE OF SEEDING. 
IN DRILLED OR BROADCASTED SEEDINGS. 

Rates varying from 10 to 40 pounds per acre have been tested for 
from one to four years at 24 widely distributed points. Table V 
presents the yield reported to the Office of Forage-Crop Investigsa- 
tions from these stations. 


TaBLe V.— Yields of cured hay from different rates cf seeding broadcast or in close drills. 


Hay yields when seeded at following 


| | ets: rates per acre. 
Location of test. | S feet of | | 
| | size ee) 10. | 15), |, 30. | 250. 30||35t0 40 
| enone pounds. pounds. |pounds.|pounds.|pounds. 
Humid regions: | Acres. Tons. | Tons. | Tons. | Tons. | Tons 
INOS, CH ncsoocasngsenuee TS AS eae eel eeu 5c js eee 0. 42 0.91 UNG635| Eee au, 
Agricultural College, Miss. .} 1913......... 0. 05 I igdaaknce 1.93 2. 06 2. 45 2. 50 
DORE eee aes ease a eeeais LOLS Reena -10 2 3.12 4.09 | 4.34 4.22 3. 56 
Baton Rouge, La.......... LOLS Ee Bn 05 2h Ee ee 2.05 1.73 945240) lSooocoue 
Beeville, Tex.....-.....2.. 1913 eee eee Dl Ee rams 4. 84 4. 84 5. 03 5.01 
Blacksburg, Va...-........ 1913+01917..| .05 Dugas 1. 46 1.62 1.58 2.00 
College Park, Md.......... 1912 t0 1915.. -05 Dil ean wees 3. 32 3.33 3.41 3. 62 
Fayetteville, Ark.......... LOTS ea eee - 10 eee ise 1.12 - 87 95 88 
Jackson, Tenn............. 1913 to 1915. .|........ 1 2.32 1.90 2.14 1.97 2.01 
Knoxville, Tenn.........-. OLR ee - 025 2) Ee Coes 2.94 3. 26 3.29 2.69 
Lexington, Ky 1 (5.04. \edboceno 7.95 Cote disaooee ee 
Lincoln, Nebr... Dil ertipayn Va 3540} |e. 3.30 3. 60 
Madison, Wis... 2 3.37 3. 24 3.11 3.06 2.42 
St. Paul, Minn Diese eau: 4.25 3.97 4. 28 4.05 
v 
BAN OTA C Oplmmineie rus Nees waa ol Pe 2S bs steers (eee 8 2.91 2.95 3.02 2.87 
Dry regions (notirrigated): | 
Davis, Calif... .; 1913 +0 1915. - -05 | lor2 5. 04 4.99 4.31 3.91 4.37 
Amarillo, Tex. ..-| 1914t01917.. -05 2 2.30 2.51 2.18 DAG | Sas 
Chillicothe, Te> .| 1913t01919.. 05 2 1.94 2. 28 2. 24 2.23 2.13 
Lubbock, Tex SEA AGIS GO a 91G 5: | Sees eee lepers 3.18 | 3.43 3.30 3.18 
IBECOS DOXA ss sek cuctaceeee. de) eee rhein Pas ee 2) Ramee 1.25 1.89 2.20 2. 58 
SpursMexcy hee ye AQT ES eh eS Bilosed soos 5.14 5. 02 5. 02 5. 04 
Hays, Kans isons se 1913 to 1918. - -05 2 2.48 2.50 | 2.48 2.40 2.45 
Tribune, Kams.........-.-- 1914and 1915; .02 2 3. 62 4.22) 3.95 3. 28 2. 81 
Redfield, S. Dak..........- 1916 to 1919... . 04 2 2.53 2.58 | 2.49 DT Ber ete 
PAV CTA LE literate neyse essa Oe 0" =| A ele | ae eae 3.37 3.32 3.19 3. 22 
Dry regions (irrigated): | 
Bards. Calif pass ae: | 1914and 1915 - 05 2 2. 66 3.02 2. 68 3.02 2.76 
Davis Califa eee | 1914 to 1916. . -05 1 8. 02 6. 74 7.28 5.90 6.16 
BAC ETD ees oi us alia eeabcl asdf! [fi eae ince ec hk TU aa Alps Dat a eh 5.34 4.88 | 4.98 4. 46 4. 46 


1 Only the stations where data are presented for all rates of seeding of 15 pounds or more are included 
in the averages. 


The yields reported in Table V, as in the width-of-row tests, show 
no decided superiority for any rate of seeding. Sudan grass tillers 
so freely in thin stands that the final number of stems per square 
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foot has been about the same for all the rates in these experiments. 
In general, 20 pounds per acre under favorable seeding conditions 
has been just as satisfactory as thicker rates. In several cases, 10 
to 15 pounds have given maximum returns. A farmer near Good- 
land, Kans., obtained an excellent yield in 1915 on a 4-acre field by 
broadcasting only 5 pounds of seed per acre. The stand averaged 
one plant to each square foot, but each plant. tillered profusely and 
grew to a height of 6 to 8 feet. 

A pound of the average Sudan grass seed contains 50,000 seeds. As 
there are 43,560 square feet in an acre, it follows that a Sudan 
grass field would have as many plants per square foot as there were 
pounds sown per acre if 87 per cent of the seeds grew. But one 
can not expect more than 40 or 50 per cent of the seeds to produce 
plants. 

Taking all factors into consideration, 20 to 25 pounds per acre are 
recommended for close-drilled seedings in humid regions and 15 to 
20 pounds in dry sections. Owing to the more favorable conditions 
for germination under irrigation, 15 to 20 pounds are sufficient. 
These quantities should be proportionately increased if the seed is 
poor, the soil in poor physical condition, or if broadcasting is prac- 
ticed. 

CULTIVATED-ROW PLANTING. 

Few tests of different rates of seeding in row plantings have been 
made. These trials show that it makes little difference in the forage 
yield whether 3 or 6 pounds of seed per acre are used in the 36-inch to 
44-inch rows. The plants in the thinner seedings tiller so abun- 
dantly that the lack of original plants is usually overcome. Thin 
seeding results in coarser stems, however, and unless seed is scarce 
or very expensive it is advisable to sow 4 pounds per acre in the dry 
regions and 6 pounds in the more humid areas. : 

A grain drill, a corn planter, or a lister may be used in planting 
these rows, as described under “‘ Methods of seeding.” If the planter 
or lister is not equipped with suitable plates, blank ones may be 
bought and fitted with holes as desired. The ordinary milo plate 
works well. In any case, the holes should be well reamed out on 
the under side and large enough to let three or four seeds through 
at once. About 15 seeds per foot of row space should be dropped; 
this requires 3 to 4 pounds per acre in 40-inch rows and correspond- 
ingly more for closer widths. 

HARVESTING. 
TIME OF CUTTING. 

Like timothy, Sudan grass allows considerable latitude in the time 
of cutting. It makes good hay if cut at any time from the appear- 
ance of the first heads until past full bloom. If mowed before 
heading, the plant is quite succulent and more cuttings during the 
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season can be made, but usually no appreciable increase in yield 
of hay results. (Fig. 19.) 

Sorghum when very young is 90 per cent water; just before 
heading, 87 per cent; when first heads are appearing, 85 per cent; 
in full bloom, 80 per cent; and when ripe, 75 per cent. Sudan 
grass is so nearly like sorghum that it is safe to estimate the per- 
centage of moisture in Sudan grass by that found in sorghum 
at like stages of maturity. It is apparent, therefore, that if the 
crop is cut quite young, practically 90 per cent of the total weight 
will be made up of water. This means that only 10 per cent of 
the crop is dry matter and effective as feeding material. Where 


Fie. 19.—Sudan grass in drilled seedings at the Fort Hays Experiment Station, Hays, Kans. Both plats 
were seeded on June 14; the plat on the left shows the second growth after a first cutting made on 
August 3 before the grass headed. Photographed September 4, 1915. 


the crop is cut when in full bloom or with the seeds in the soft-dough 
stage, approximately 20 per cent of the total weight is dry matter 
and possesses feeding value. — 

The percentages of protein, ash, and fat are highest in young 
plants and lowest in mature ones. The yield of these elements in 
pounds per acre is larger, however, when the grass has been allowed 
to head. Early cutting is not justified, therefore, either from the 
standpoint of total yield or food value. The wisdom of allowing 
Sudan grass to grow at least until it has headed is indicated by the 
results presented in Table VI. 

The question of palatability affects the decision ane the time 
of cutting. Sudan grass leaves remain green and new shoots keep 
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coming until the seed ripens. The stems, however, become woody 
after seed has set; therefore the hay from cuttings made about the 
time the grass heads is somewhat more palatable than later cuttings. 


TaBLE VI.—Composition and yield per acre of the principal food elements in Sudan grass 
when cut at different stages of maturity. 


1 


| Number} Total Wiher 


Nitrogen- 
Stage of maturity. | of dry Ash. | oxtract, | Protein. Crude free 
samples. | matter. i * | extract. 
Computed on the basis of actual | | 
dry matter: | | 
Very young, 18 to 24inches Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
tales. Pease eee 9s 24 100 10.77 1.52 13. 58 25.54 48.59 
Just before heading.......-- 19 100 9. 26 1.98 12. 89 27.05 48. 82 
First heads appearing..-..--- 12 100 8.74 1.72 11.54 28. 38 49. 62 
Beginning to bloom..-..---- 10 100 8.19 1.68 9. 82 31.15 49.16 
Seed in milk or soft-dough | 
Stage=se eee esauee aoe. 8 100 7.20 1.64 8.73 29.26 53.17 
Seed fully mature.........-- 2 100 lead 1.38 6. 03 36.71 | 48.53 
Yields per acre at Hays, Kans., | 
1915 to 1918: 
Just before heading, two Pounds. | Pounds. | Pounds. | Pounds. | Pounds. | Pounds. 
Cublingsees 2 Asccosee soees sce ce seer 3, 235 355 62 471 923 | 1, 424 
Cut as first heads appeared 
andiagain at irosti222e 2-22 |-se-cs seen 3, 952 422 65 506 | 1,173 | 1, 786 
Cut when beginning to | 
bloom and again at frost, 
imslOl hand 91 Ges ae oe |e eceeeeee 3, 802 373 60 421 | 1,196 1, 752 
Seed in soft-dough stage; 
only one cutting...-..-.-- Woigisbe testes 4,093 361 62 352 | 1, 336 1, 982 


Local conditions should largely govern the time of cutting. When 
insect pests threaten or drought or frost checks growth, it frequently 
pays to mow Sudan grass if it is 2 or 3 feet high whether it is headed 
or not. Scarcity of hay or the approach of a very busy season may 
also justify such early cutting. Rush of work and the desire to harvest 
seed are valid reasons for late cutting, for even thrashed Sudan grass 
is a fairly good roughage. 

| MACHINERY. 


The mowing machine is usually employed in harvesting Sudan 
grass hay, especially that less than 4 to 5 feet high. If the crop is 
fed green, a little at a time, an ordinary scythe may well be used 

Grain binders work well on both rows and broadcast Sudan grass 
3 to 6 feet high. Cultivated rows more than 5 feet high are best 
handled with a corn binder. (Fig. 20.) In 1915 some Kansas 
growers cut very tall broadcasted Sudan grass and sweet sorghums 
with a corn binder by attaching an extension arm on one side to make 
it gather in and cut a swath 2 to 3 feet wide. Though loose Sudan 
grass hay is much easier to pitch than the coarser sorghums, many 
farmers consider that the added cost in binding tall grass is more than 
offset by the convenience of handling. In humid regions the hay 
may spoil in the bundle if bound green. 


CURING AND STORING. 


In dry windy regions the crop, if bound, may be set up at once in 
substantial shocks. If mowed, the hay usually should be raked within 
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two or three days, for the leaves dry very rapidly. It may then be 
cured in windrows or cocks until the stems are dry and it becomes safe 
to bale or stack the hay. On account of the slow drying of the stems, 
Sudan grass hay should rarely be stacked, baled, or piled in a haymow 
until two weeks after cutting. At the Fort Hays Experiment Sta- 
tion, Hays, Kans., Sudan grass 5 to 6 feet high was cut in July, 1914. 
After three or four good drying days the hay looked cured, and about 
30 tons of it were stacked in a large rick. Small samples taken at 
stacking time lost 30 per cent of their weight upon further air drying. 
When the stack was fed out, much hay in the center showed injury 
from heating. In September, 1914, at the same station, some 
apparently cured hay was placed in a barn on a damp day. A week 


Fic. 20.—Cutting Sudan grass seeded in rows 40 inches apart at Dalhart, Tex. 


later this Sudan grass was found to be heating. The temperature 
1 foot below the surface was 128° to 130° F., though there were but 
a few tons of hay in the center of a large well-ventilated haymow. 

In humid regions, a proportionately longer time is required for 
curing. The leaves do not shatter easily, however, and a few rains 
do not materially injure the quality of the hay. The crop should 
be removed from the field as soon as safe, in order to avoid injuring 
the next cutting, or so that the aftermath may be pastured. 


SUDAN GRASS AND LEGUME MIXTURES. 


The growing of legumes in mixtures with nonlegumes is a very old 
practice in agriculture. In the United States this practice of mixed 
seedings is not common except with hay crops, because the harvesting 
is done by machinery, and unless the two crops mature at the same 
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time and the separation of grain from the legume seed is easy, growing 
grain crops in mixtures will be found impracticable. This objection 
does not apply with equal force to hay crops, because uniformity in 
maturity is not so essential. Several notable examples of such 
mixtures are found in American agriculture, the most common of 
which is timothy and red clover. Rye and vetch, oats and vetch, 
oats and field peas, and barley and field peas are other combinations 
illustrating this practice. 

Cowpeas or soy beans are often sown with millet or sorghum by 
southern farmers, and the combination of these legumes with Sudan 
grass has been found equally promising in the humid regions. (Fig. 
21.) Table VIL shows in detail the results of mixed plantings of 


Fic. 21.—A mixed planting of Sudan grass and soy beans at the Arlington Experimental Farm, Va., 1914. 


these forage crops in the Southeastern States. Tests of the same 
mixtures were made in the semiarid regions, but in regions of limited 
rainfall the practice was found unprofitable. The Sudan grass 
almost invariably started growth quicker and overcame the legume 
plants by exhausting the available soil moisture before the legumes 
had become well rooted, or the grass increased in height so rapidly 
that they were shaded out, the result usually being that at harvest 
time only the Sudan grass was present in any quantity. 

The data in Table VII indicate that so far as the yields are con- 
cerned it makes little difference whether cowpeas or soy beans are 
used in the mixtures. The quality of the hay is first-class in both 
cases, but it is generally conceded that the soy bean, on account of 
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its more upright habit of growth, is better suited for these mixed 
plantings than the cowpea. Nearly as much hay is obtained from 
the Sudan grass alone as from the mixed seedings, but the addition 
of a legume to the hay adds to its value by increasing the protein 
content. 


TaBLeE VII.—Yields of hay from mixtures of Sudan grass and legumes compared with 
yields from Sudan grass when seeded alone. 


Plats Rate ofseeding | Yields of cured hay per 
= in mixtures. | acre. 
Location of tests. | Years of test. 1 Sndan Sudan ana 
| Size, | Repli- | Sudan | Leg- | grass eee (Boke 
| - |eations.| grass. | umes. |andsoy| 22 Bass 
Heanse |) COs alone. 
| peas 
Acres. Lbs. Lbs. Tons Tons. | Tons. 
Baton Rouge, La.......-...-.- 1 Re Boo oe 0.05 2 12 GON Pe see 2.05 2.00 
IDG EHS eS EE COD SUE REDS Ce erEe OS eo -05 2 20 GOH Poa 2.95 2.00 
CR | OPS eerie sek -95 2 12 AQ Meee: 2.30 2.00 
ee AEB eoe Cee ee sae eae Rae ele 05 PA Pee toe Iie eye Paes Ne & oneal FR al 4.50 
Agricul College, Miss... .-.. lO eeeteratete oe 05 1 | 12 60 1.85 1.90 2. 45 
ie Sa neTaa Ree ey luLOd ore aati Le 05 1 20 60 2.38 2.38 2.45 
Meera ere can seme ee WL YSN AQIS Reais = 05 1 12 40 2.25 1.80 2.45 
Knoxville enn 24- 2.02255 LOS eee ree as 05 2 12 60 2.13 1.72 1.7 
ONS eases sisietiseeinee ibys oeeeeewe 05 2p| 20 60 1.38 1. 66 1.70 
Jackson wen je\-)- (<1 =\=1-|-- -\--\-\- Ie c saopeaad bosroncs|senracne 24 GON aes 1.39 1.80 
IDOsspocebos stools ele sa oeaAe TAG EA  S ae esen eaeg aes ese|  BS 40 GON Sree 1.96 1.80 
IDG S34 sBSS Oe os CRee eee WONG eee sainis | aie ees | eye 15 GON Eee ee 2.36 1.94 
JDC esEdCU Gob tE Sune E eae ae LUG See A ete || aca as 20 GON eee sae 1.63 2.93 
IDO sodacuuec bate ae eee aie ONG) oseetee Nel eteeasd| eceedase 25 GQillesaecoae 1.96 2.49 
IDO Sh bg oad cao ee ene OT DR Fo tore fatoi= | oe eral epee aes 30 GORE eee a 2.80 2.09 
IDO Ss Gonos O Coen ECU eEees OU te esa] ee ema ae 35 GO) ooeobene 1.78 2.39 
NG EXAT STON; Keyje secs = a\el= = /a\-12 = Is oo aden BashoosellaaeboscdllbosscSsclagsuodos 5. 70 5.30 4.60 
IBlacksbuneaVierere fae sanee soe 1913 to 1917.. - 05 1 12 60 2.27 2. 24 1. 46 
IDOsbcd deo BOeS THO SABBe Ase 1913 t0 1917. - 05 1 20 60 2401 2. 20 1.62 
ID OSS 8h 1s Gee CEES E aCe ee ae 1913 to 1917-.- 05 1 12 40 2.29 doyle 1.46 
Arlington Farm, Va-.....---.-.. (ee ae 10 1 20 30 4.40 4.60 3.50 
IDXOe See S owatonna se OVS Hes sceee -05 2 12 60 1.24 -98 -97 
ID) Eee eee eee naa es OSE oo 05 2 20 60 1.32 1.11 .97 
IDO Soe cde a en Oe eee LOVERS 2225. - 05 2 12 40 1.10 1.07 -97 
College Park, Md..-...-.......- ee weReaae 05 2 12 60 3. 26 3.48 3.58 
IDOSe¢ Gas ce teens Seer eT eS See ICR eS aa es - 05 2 20 60 3.47 3.09 3.90 
PADOSH BS aGos HSE AE Ae eee (OID eee date - 05 2 12 40 3.38 3.67 3.58 
IDO Goes ak 5 Sea E AS ae Sener Os yo eis 05 iL 15 90 4.51 4.09 3.64 
IDs cisc eee et ee erst eae TI pass -05 1 15 120 BCU 4.34 3.64 
IDO es CREO ASE eae OMA ele ess 2S 05 1 20 120 3.72 4.10 3.98 
IDO)s'5 Was sy eletea ala peek ares AON eS ies 05 1 15 40 4.04 4.19 3. 64 
IDO SSSR sae Sas eee ee eee POW a Saye 05 1 15 60 4.60 4.76 3.64 
IDXO 5 3 OAS EIE Ee Ee eae OTA alee cl -05 1 20 GO sees 4.34 3.98 
TDG) 5 212 Se See eA rele ea Teal QS ease 05 1 15 90 3.10 3.04 2.75 
ID) OMe ee ete is sien HIG 5 te ne 05 1 15 120 3. 24 3.25 2.75 
IDO eo SOS Sete eee ee es nes San oe Shc - 05 1 20 120 3.06 3.39 2.59 
AGN GTi cn Lene etal we Bp Bd |e ST rk ape ae ID AO ee 2.96 2.93 2. 67 
| 


1 The averages include only ane stations and years where data are presented for all methods. 


The proper proportion of Sudan grass and legumes in the mixtures 


has not been determined, but a mixture containing three plants of 
Sudan grass to one plant of the legume is theoretically obtained by 
sowing 10 pounds of Sudan grass with 50 pounds of cowpeas, 12 
pounds of Sudan grass with 60 pounds of cowpeas, or 16 pounds of 
Sudan grass with 80 pounds of cowpeas. The total weight of seed 
used can be regulated according to the wishes of the planter and the 
fertility of the soil. The proportions of Sudan grass and soy-bean 
seed can be made the same as those with cowpeas. Generally speak- 
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ing, the seed of soy beans is somewhat larger than that of cowpeas, 
but there is a wide variation among varieties in this respect. The 
Peking and the Arlington are two varieties which have exceptionally 
small seed. These varieties average 6,800 seeds per pound, while 
four other well-known varieties, Wilson, Guelph, Ito San, and Mam- 
moth, average only 2,600 seeds to the pound. This difference in the 
size of the seed should be taken into consideration in determining the 
proportions of grass and legume seed. The varieties mentioned 
above are all very well adapted for use in mixtures, because all of 
them make a luxuriant growth of vines. 

The greatest drawback to the use of mixtures lies in the difficulty 
of seeding the two elements uniformly. This can be accomplished 
most easily by broadcasting the mixture. If a drill is used, great 
caution is required to keep the Sudan grass and legume seed thoroughly 
mixed in the drill box. Experimental plantings have been made 
most successfully by going over the ground twice with a drill in which 
alternate holes have been closed. In this way rows of the legume 
can be made to alternate with rows of Sudan grass. This method 
is too expensive, however, for extensive use by farmers. With drills 
which have a grass-seeder attachment it is possible to run the Sudan 
grass seed through the seeder and the cowpeas or soy beans through 
the grain feed. 

General experience indicates that it is usually more practicable, 
except in localities where cowpeas or soy beans succeed especially 
well, to sow the Sudan grass an'd legumes on separate fields. The 
greater ease of seeding and harvesting the crops is likely to overcome 
the advantages which might be derivéd from a mixed seeding. 

Another feature of mixed plantings of annual crops which has re- 
ceived little attention is the effect on the chemical composition of the 
Sudan grass produced by its association with the legumes. Lyon and 
Bizzell (13, pp. 365-368), of New York, found a marked increase in 
the percentage of protein in nonlegumes when grown in association 
with legumes; e. g., timothy with alfalfa and oats with field peas. 
Westgate and Oakley (27), on the contrary, could detect no effect of 
this nature. 


TasLe VIII.—Proportions of protein and ash in Sudan grass when grown alone and 
when grown with legumes at the Arlington Experimental Farm in 1913. 


Crop. ; Protein. | Ash. 
or aided : 4 | 
Sudaniprassialone-t ease sass sas esos ste Stee eS Le Poo eee per cent... 6.63 | 7. 46 
OE aati se Homer etane oh acre Sens Sel re pic ity pa ederieaes - T Neeiia S hagtha ie EE 3 Aes el te) 6.59 7. 56 
Sudanierasswithicowpeasis sss: ae ee ae soaee Gee ae eee eee eae ones nee dots | 6. 40 | 8. 60 
SUGAMPSTASS WILL SOVADCANS see ec eee eee see ete aoe ee eee eee eee okoyyen 2 7. 30 | 10. 46 
Sudan grass with bonavist beans.-........--- BOE OEE Ae OO see Sea nO OEE OSHA Saae doe 7. 66 | 9.11 
AVeragesSudamlerassal one pee mero See seen rer epee see ee ane eee dose 6.61 | Tao 
Average sudan erassiwitntlesumeses .essnean asec merece risnee cericaacees dor 7.12 9. 39 
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In 1913 Sudan grass grown at the Arlington Experimental Farm, 
Va., in mixtures with cowpeas, soy beans, and the bonavist bean 
(Dolichos lablab) was analyzed with the results shown in Table VIII. 


UTILIZATION OF SUDAN GRASS. 


HAY. 


Sudan grass is essentially a hay crop, its slender leafy stems mak- 
ing it easy to handle with the ordinary haying machinery. It yields 
well in most parts of the United States, as shown by Tables IT to V, 
and the hay is relished by cattle, horses, and sheep. 

The feeding value of Sudan grass hay is practically equal to that 
of millet, Johnson grass, timothy, and other nonlegume roughages. 
This is shown both by chemical analyses and by practical feeding 
tests. A statement of the percentages of the different food elements 
in Sudan grass hay and other common hay and fodder crops is given 
in Table IX. These percentages are given on a water-free basis, 
because there seems no other way at the present time to make them 
comparable for the different feeds. It is realized that hay and fodder 
when fed to live stock contain an appreciable quantity of water and 
that this necessarily means a lower percentage of the other nutrients 
such as protein, carbohydrates, and fat. In order to be ready for 
use in computing balanced rations, the composition of feeds should be 
stated on the basis of their average moisture content at the time 
they are being fed. The data now available, however, on the moist- 
ure content of hays and fodders at the time they are removed from 
the stacks and barns are very limited (1, 25, 26). It is impossible, 
therefore, to estimate accurately the average percentage of moisture 
in the different kinds of roughage as they are fed. 


TaBLE 1X.—Average composition of hay made from Sudan and other grasses and legumes 
and of corn and sorghum fodder. 


Average constituents. 
Number 
Feed.! of p 
Nitrogen- 
analyses.| ash. | Protein. crude free Hither 
- | extract. |) O*UFact. 
ane | 
Hay: Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
Sud antorassteeraee pret eset eerie 71 8.6 10.2 29.5 49.9 1.8 
Johnson SB ASS ee eae, as LE 77 Uetl 9.0 32.6 47.7 3.0 
IMTIG aay H ARS See ne Se es ee 226 6.2 7.8 32.3 50. 6 abil 
Mallet anpey Cras baa bee ees bul re ic 40 8.8 9.8 30. 1 48.3 3.0 
LNG BY Ah 5 IS ON tees eee ee 247 9.7 17.4 29.6 40.5 2.8 
IFUCCECOVET Ae eye ee oe nen see tele 99 7.9 15.6 EH 44.9 3.9 
WOW CASH scien cep ee ees Sa aa ee 78 14.3 19.4 2257 40.5 3.1 
Fodder: 
CLOT T ES PEER a C SU ar ee a ARO 45 6.6 8.4 26.1 56.2 2.7 
SOG SUTIN e ep oy gwd I pels Wid Bue cy a8 18 10.1 10.1 | 28.4 49.4 2.0 


—— 


1 These analvses were supplied by the Cattle Food and Grain Investigation Laboratory, Bureau of Chem- 
isiry, United States Department of Agriculture. 
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The remarkably close similarity in the composition of Sudan grass, 
Johnson grass, timothy, and millet hay is shown by Table TX. The 
legume hays, of course, show a high percentage of protein, and this 
must be taken into consideration in feeding. Corn fodder and 
sorghum fodder are very similar in composition, and each is of 
lower feeding value than any of the hays because there is more waste 
in feeding them. 

Only a few determinations of the digestibility of Sudan grass hay 
have been made, but these show that its rank in digestibility, as in 
composition, is practically equal to that of millet and timothy hays. 
One of the tests was carried out at the Maryland Agricultural Experi- 
ment Station in 1915 with a young bull, another at the Iowa Agri- 
cultural Experiment Station in December, 1916, with two Guernsey 
heifers, and the third with two sheep at the Texas Agricultural 
Experiment Station. (Table X.) 


TaBLE X.—Coeficients of digestibility of Sudan grass, millet, and timothy hays. 


Digestion coefficients. 


| 
Constituents. | Sudan grass. 
Millet. | Time 
Towa.1 Mary- | Texas. | A 
| 5 land.2. | ware 
| | | z 
Per cent.| Per cent.| Per cent. | Per cent. | Per cent. 

Dry-matter=:- J. Soe test ee eel See capa seme 64.9 WON acta 65 59 
1) ok Sts Se eae ee ae ee en RN aE 47. 4 35.4| 61.3 60 57 
Cruderfi bers fe res Se an acacia be apree pee 67.8 63.3 47.2 68 57 
INdtropen-{reclextract sams ose sen soe ee eee eee e 70.6 67.1 59. 4 67 63 
FE CWeriOx trot Fey. oe) 2 eee nae beelcicmenniert cs titsicee tone 58. 4 41.2 53.2 64 48 


1 Data from Gaessler (9, p. 73). 

2 Data from Schmitz (20, p. 62). 

3 Data from Fraps (7, p. 10); average of digestion experiments 60 and 62. 

4 Data from Henry and Morrison (10, p. 649); Hungarian millet and timothy cut when in bloom. 

The digestion experiments at the Texas station showed that sheep, 
as compared with cattle, will digest a much larger percentage of the 
protein but considerably less of the carbohydrates of Sudan grass. 
A larger number of tests are necessary to determine accurately the 
digestibility of Sudan grass. 

A peculiar feature of the effect of climate on the composition of 
Sudan grass is shown in Table XI. The grass when grown in regions of 
light rainfall, such as the Great Plains, has a higher percentage of 
ash and protein than when grown in the more humid regions farther 
east. 

The differences apparent in the averages shown in Table XI very 
fairly represent the actual differences in the composition of the grass, 
it is believed, when grown in different sections of the United States; 
that produced in the semiarid regions has a higher percentage of all 
the really essential food elements except fat and must therefore be 
a better feed. 
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TaBLeE XI.—Comparison of the composition of Sudan grass when grown under different 
climatic conditions. 


Constituents. 
Number 
Locality where grown. of : 
samples. | Ether | ; Crude | Nitrogen- 
7 Ash. | osaunara: Protein. fiber free 
i ie : extract. 
Humid regions: Per cent.| Per cent. | Per cent. | Per cent. | Per cent. 
Arline toniMarm, Via a25 js. eae ss 7 7.07 | 1.47 6. 25 34. 85 50. 386 
CollegesBankes Mee ere eee cee iteie | 1 4,74 | 1, 87 6. 57 34. 83 51. 99 
INTRS OW cb aogne Seabee be tEse qoneeoee 1 | 7.35 3. 53 6. 57 32. 36 50. 19 
INSTT Os Se Ree ae hae 9 | 6. 85 1.74 | 6. 32 34. 57 50. 52 
Dry regions: | 
IRIE AS IK@INS 4 6S R eer ae ieee e ieee 8 9. 85 il ys) 10. 65 29. 68 48. 27 
Clavtihteoulae, Yer eon Daouaseesesennoseeans 20 7.61 1.75 9.06 27.93 53. 65 
VOTO os Se Raa as eee ne Bean ae 28 | 8.25 | 1.69 9. 52 28. 43 52.11 


1 These averazes are wei: oeeeahs according to the number of samples. 


Actual feeding tests furnish the best measure of the value of Sudan 
grass hay. The Kansas Agricultural Experiment Station (22, pp. 
21-27) in 1914 and 1915 conducted a series of feeding tests which 
furnish a direct comparison between Sudan grass hay, alfalfa hay, 
and kafir stover. One of these tests was made at the Fort Hays 
Experiment Station during the winter of 1914-15 to determine the 
value of Sudan grass hay as a roughage for wintering work animals. 
The 12 horses and 6 mules used in this test were taken from a normal 
grain and hay ration when work ceased in the fall and fed a daily 
ration of 20 pounds of roughage alone, with the results outlined in 
Table XII. Each lot consisted of 4 horses and 2 mules. The animals 
had warm stalls at night and ran in an open corral during the day. 


TaBLe XIJ.—Comparison of Sudan grass hay with alfalfa hay and kafir stover as a rough- 
age for wintering idle work stock. 


| Test weighings. 


Items of comparison. 
| Jan.11. | Jan.21. | Jan.31. | Feb. 10.'| Feb. 20. | Mar. 3. 


| 
| 
Sudan grass hay: | Pounds. | Pounds. | Pounds. | Pounds. | Pounds. | Pounds. 
tonal welale colo sue Lee SE 7, 436 7, 270 7, 300 7, 513 7,419 7, 387 
Loss (—) or gain (+) frominitial weight-.|....--...- —166 —136 +77 —17 —49 
Alfalfa hay: 
Motalwwelshits sss Nes NON ss 7, 753 7, 630 7,590 7, 801 7, 817 7, 783 
Loss (—) or gain (+) from initial weight.|.......--- —123 —163 +48 +64 +30 
Kafir stover: 
Motallweteh tay vse ie See! Nie alee 8, 241 7, 945 7, 840 8, 022 7,918 7, 941 
Loss (—) frominitial weight.......----- pee eee —296 —401 —219 —323 —300 


As would be expected, all the animals when deprived of the grain 
ration lost weight at first, the loss being greatest in the lot fed upon 
kafir stover. At the end of the period of seven weeks the lot fed 
alfalfa had recovered this loss and made a gain of 5 pounds a head 
over the initial weight. The lot fed upon Sudan grass, after recov- 
ering the initial loss, ended the feeding period only 8 pounds per head 
lighter than at the beginning; while the lot fed kafir stover never 
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regained their original weight and averaged 50 pounds lighter at the 
end of the period than at the beginning. : 

Farmers in western Kansas report that horses and mules stand 
plowing and other hard work in the hot summer months better when 
fed upon Sudan grass hay than when their hay ration consists of 
alfalfa. 

A second feeding test at the Fort Hays Experiment Station showed 
that Sudan grass hay was an efficient feed for carrying stock cattle 
through the winter. When “‘long-yearling”’ heifers were fed Sudan 
grass hay with a small supplementary ration of silage and linseed 
meal, steady gains in weight were obtained at a reasonable cost. 


The results of this test are given in Table XIII. 


TaBLe XIII.—Comparison of Sudan grass hay with alfalfa hay, kafir stover, and sorgo 
stover as a roughage for wintering stock caltle. 


[Feeding period 129 days, Dec. 17, 1914, to Apr. 15, 1915, 25 heifers in each lot.] 


Items of comparison. Lot 1. Lot 2. | Lot3.. Lot 4. 


Daily ration per animal: 


Silap ene net) Se Ue eo case eee ecee enna pounds... 10.00 | 10.00 | 10.00 | 10.00 
Sidanterass)hia ye esse aie eee pe oe See erate PA ee dores- 7.54 | ene Fevace] oot se eeee | See eee 
WaT StOVCD rie 22 28 2 esc n tsetse sessees a pacer es dOzsee |b oceasceee |, 7 12:89 |aeeee i. aS 
iNVfalia Naw sds. tektes eek oe SS Ree Stee onset Goer | 2.8.8 Beer |... cec2e=|(2- Sal aaa ee eee 
Sorgostoverl!s S78 ias Cases Soa 2 en eee co Coa a Wee ae | ocGmicece | ae eee 10. 24 
Era Wee sae ieee AE fs) Se AM bE aeiditie do. Sci] 212644) sages 3.10. || 22860 
Wrinsced neal sense en eo ene pe Stern ad, ooae do....| 1.00 | 1.00 | 1.00 1.00 
Results of weighing: 
Averaceinitial weight... so 5..-59-ceoe see acetone do....| 620.8 | 650. 6 | 661 | 655.6 
Average timaliweightes see aaa Je-eeaseee sess e cee do....| 701.2 | 733.2 740 | 736.4 
Gain pemheadhye 225. -< RS eae PSS wee Ase do 80. 4 82.6 _|- 79 80.8 - 
Gainperiheadiper dayoss sa Sui st A Sees soa ee do 670 | 688 | 658] ~~. 673 
Cost comparisons: 
Gostperheadsperday. 22 = 22: a sessecessesasscsaes = seeee ea $0.057 |} $0.058 | $0. 063 | $0. 057 
Cost per poundsofigain<* 2 en ashe se esas ae scene nese . O85 | - 084: | . 096 | . O85 


1 Thesupply ofsorgostover was exhausted on March6. After that date Sudan grass hay wassubstituted 
for the sorgo stover in feeding lot 4. 


In this test the feeds were evaluated as follows: Silage, $3; alfalfa 
hay, $6; kafir stover, $3; sorgo stover, $3; Sudan grass hay, $5; 
straw, 50 cents a ton; linseed meal, $1.54 a hundredweight. These 
prices are all much lower than the present market rates, but are rep- 
resentative of farm values in 1914. The alfalfa hay had been dam-_ 
aged considerably in curing, and its feeding value was no doubt less” 
than that of good hay. This perhaps accounts for the rather poor 
showing of the animals fed upon alfalfa. This lot, despite its handi- » 
cap, had smoother coats and a better general appearance than any of 
the other lots. The different lots received all the Sudan grass hay, 
kafir stover, alfalfa hay, and sorgo stover that they would eat up 
clean and were allowed all the straw they would eat in addition to 10 
pounds of silage and 1 pound of linseed meal a head daily. The pro- 
portion of silage in the ration was small, but it no doubt had much to 
do with the good showing made by the different roughages other 
than alfalfa. Without the silage the results would probably have 
been much more favorable to alfalfa. 
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The third test, which was designed to ascertain the value of Sudan 
grass hay as a feed for dairy cows, was made at Manhattan, Kans. 
Six cows were separated into two lots of three each, as nearly alike as 
possible in regard to the period of lactation. The ration consisted of 
corn silage, a grain mixture of 4 parts of ground corn, 2 parts of bran, 
and 1 part of oil meal, in addition to chopped Sudan grass hay in 
one case and chopped alfalfa hay in the other. 

In lot 1 the cows were fed alfalfa hay with the above supplemen- 
tary ration for a 15-day preliminary period and a 30-day actual test. 
At the end of this time Sudan grass hay was substituted for the 
alfalfa hay in the ration, and during a 10-day change period and a 
30-day test period they were fed upon Sudan grass hay and the same 
supplementary ration as in the first period. 

In lot 2 the cows were fed upon Sudan grass hay, with the supple- 
mentary ration during the first period and alfalfa hay during the 
second period, under the same conditions as in lot 1. 

The results are given in detail in Table XIV. 


TaBLE XIV.—Comparison of alfalfa and Sudan grass hay for milk production. 


Production. 
i ane Body 
Lot. Hay ration. 3utter | Weight 
Milk ‘ 
5 fat. 
Cow No. i: Pounds. | Pounds. | Pounds. 
PT ALl fail flies Sai ease = Jee etic aise 597.0 31. 01 884 
Sudanierassteesseeeeeeeceee ee 527.4 26. 14 877 
| 
IDWS?) soasacedseeeos4s55e | 69.6 4. 87 | 7 
Ot lee ee eee sense essen seat ene COW NO12: | | 
| “Alfalfa So aeeeeeen a aea cece | 633.3 29.76 | 929 
| Sudan erasseeeeere ee ses eee be eee ® 29. 01 921 
IDifferenCeeeee rere stare peer 36.3 510) 8 
Cow No. 3: | 
Ad fafa een eye dio ae ek | 1,291.6 55.91 942 
Sudanierasse asset es. oa eee 1, 082. 6 46. 41 887 
DifferenceSeaeeereee eee eee 209. 0 9.5 55 
|, Cow No. 4: | 
SWRI MSS... cocosesuassacsaes 603. 2 22. 33 1, 032 
“Alfalfas2 Searee ek eta te eee 576.3 21.36 1,024 
Differencesyay S55 ase ase 26.9 97 8 
LUE 9 8 A SEP Re ees ee a a Cow No. 5: 
Sudaniterasstaeerreee ees eeer ess 663.5 22.98 1, 203 
tA) fellas eek See ee eae Lae 530. 2 20. 38 1, 248 
Differences satan saeco 133.3 2.6 —45 
Cow No. 6: 
SUdamierasseee eee eae ee 547.8 21. 44 1, 402 
Al falitaee exe San ob et SSE Sk 483.5 19. 88 1,429 
Differencesyet--ee ease sees: 64.3 1.56 —27 
Total (comparison): | 
INES ug caee cepa o Ree se eE ee 4,111.9 178. 30 6, 461 
Wotsmeand 2 aay eee eye Ae fae Sudamignassesreeeeee acter aaoe 4,021.5 168. 30 6,319 
Ditlerences fae. se ae eee 90. 4 10. 00 142 
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Although an attempt was made to separate the cows into practi- 
cally equal groups from the standpoint of milk production, the 
quantity of milk produced by the different cows varied considerably, 
and this affected the results. Cow No. 3 in lot 1 produced twice as 
much milk as either of the other cows, and this made the difference 
in the milk produced in the alfalfa period and the Sudan grass period 
proportionately great. Since the alfalfa was fed earlier in the lacta- 
tion period of this cow, the large yield of milk resulted in a disadvan- 
tage to the Sudan grass. Notwithstanding this fact, the cows pro- 
duced 97.8 per cent as much milk on Sudan grass as on the alfalfa 
hay, though the Sudan grass hay was coarse and poorly cured, while 
the alfalfa hay was first-class. 

Testimonials of hundreds of farmers who have fed Sudan grass hay 
to all classes of live stock confirm the results of these more or less 
definite experiments, indicating the high value of Sudan grass hay as 
a roughage for work animals, stock cattle, and dairy cows. The con- 
sensus of these reports from farmers is that cattle, horses, and sheep 
all relish Sudan grass hay and eat it with no derangement of the 
digestive processes and with good results when measured in gains of 
flesh and ability to work or to produce milk. 

Experts in feeding live stock claim that Sudan grass gives the best 
results only when fed in connection with other forage. It is not 
well adapted to use as the sole roughage in rationing any kind of 
animals. 

PASTURE. 

Sudan grass is perhaps most important as a hay grass, but it is 
used more and more widely as a summer pasture. A number of 
tests, more or less well arranged, have been made in pasturing Sudan 
erass at the different agricultural experiment stations throughout the 
United States. These have been described briefly in Farmers’ 
Bulletin 1126, copies of which may be obtained free, on request, 
from the Division of Publications, United States Department of 
Agriculture. 

At the experiment farm at Dodge City, Kans., Sudan grass furnished 
abundant pasturage at the rate of one milk cow per acre for a grazing 
period of 125 days, and the cows made a daily average of 3.2 pounds 
more milk per cow on the Sudan grass than on native grasses. At 
the Chillicothe (Tex.) substation, horses, mules, and cows all showed 
a decided preference for Sudan grass over millet and Amber sorgo. 
At the Arizona experiment farm, near Prescott, Sudan grass main- 
tained 20 sheep to the acre continuously for 100 days. No irrigation 
was given the grass during this period, yet the sheep fattened per- 
ceptibly and did much better than those grazing on Amber sorgo. 
At the California Agricultural Experiment Station, Davis, Calif. (14, 
pp- 215-216), Sudan grass seeded on silt loam maintained approxi- 
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mately 22 head of sheep per acre and produced gains of about one- 
third pound a day during the pasture period. This flock of sheep was 
composed of 16 lambs and 6 ewes. The land was irrigated before 
seeding the grass but not afterwards. The field was pastured inter- 
mittently from July 24 to October 29, and 2.32 tons per acre of hay 
were obtained in addition to the pasturage. 

As a pasture on irrigated lands Sudan grass probably ranks next 
to alfalfa, and has an advantage over the latter crop in not causing 
bloat in cattle and sheep, as alfalfa sometimes does. At the Yuma 
experiment farm, Bard, Calif., in the summer of 1915, a field of 
Sudan grass maintained an average of three head per acre of work 
horses and milk cows over a period of six months. The field was 
divided in halves and the halves pastured alternately in periods of 
two to three weeks. The grass was irrigated in each case as soon as 
the stock were removed and left unpastured until the ground became 
firm and the growth was 4 or 5 inches high. 

A comparison of Sudan grass with Dallis grass (Paspalum dilatatum) 
on the Murrumbidgee irrigation areas of New South Wales is also of 
interest (3, p. 14). Cows to the number of 28 which had been 
grazing on the Dallis grass were transferred to a field of Sudan grass, 
with the results shown in Table XV. 


TaBLeE XV.—Comparison of the milk and butter produced daily by 28 cows when graz- 
ing on Sudan grass and on Dallis grass. 


Daily production (pounds). 


Kind of pasture. 


+71, Commercial 
Milk. Butter fat. actor 


Sidanvorass meet ee eee Jak Senay ee I kh ee Sa i a 574 28. 24 34. 50 
ADULT SHOT ASS epee mcr hay melon fi eed Les a Lo. 2 nt tape eee inten | 518 24. 03 28.31 


Although the cows pastured the Sudan grass later in their lactation 
period than they did the Dallis grass, the results showed an increase 
of 56 pounds of milk and 4.21 pounds of butter fat, or 6.19 pounds 
of butter, in the daily output of the 28 cows when they were changed 
from the Dallis grass to the Sudan grass. The records were made just 
before the cows were taken off the Dallis grass and again after they 
had been on the Sudan grass two weeks. 

In addition to the foregoing experiments some very conclusive re- 
sults have been obtained by the Kansas Agricultural Experiment 
Station in pasturing milk cows on Sudan grass (5). An upland field 
containing 5.4 acres was seeded to this grass on June 6, and 6 Hol- 
stein cows, which had previously been fed on alfalfa hay, silage, and 
grain, were turned into the field on July 10. The grass was then 3 
or 4 feet high, lack of labor preventing the inauguration of the experi- 
ment earlier, when the grass was at the proper height for pasturing. 
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The cows had free access to salt and water, and a shelter was pro- 
vided for them where they were fed and milked. In addition to the 
pasturage, the cows received daily 1 pound of a grain mixture for 
each 4 pounds of milk produced. This mixture was made up of 
corn, bran, and oil meal in the proportion of 4 to 2 to 1. 

The cows were weighed before being turned on the pasture and 
again each 10 days thereafter. Composite samples of the milk were 
taken every 10 days and tested for butter fat by the Babcock method. 
On account of the rank growth it was found advisable to mow the 
grass after the cows were turned into the field: Half the field was 
first mowed, and two weeks later the other half was cut. <A total of 
7.33 tons of hay was obtained, and after these cuttings the cows had 
no trouble in keeping the grass eaten down. Notwithstanding the 
fact that the rainfall for July, August, and September was light, the 
pasturage proved sufficient for the cows until frost. The cows were 
taken off the pasture on October 11. Table XVI shows in detail the 
results obtained from the Sudan grass pasture. 


Taste XVI.—Results obtained in pasturing Sudan grass with dairy cattle at Man- 
hattan, Kans. 


| Weight. Values. 
nen Sane 

Cow. a nae Waptitter é pulley Basvare 

: tain or ilk pro-| p77 rain at an F above 

i close. | “loss. | duced. TaaDee fed. skim | SFin- | cost of 

| rae milk. feed. 
Pounds. | Pounds. | Pounds. | Pownds. | Pownds. | Pounds. 

INOS cae 1, 343 1, 302 —41 2, 658. 6 82. 08 684. 00 $60. 54 $20. 52 $40. 93 
Novae. 2 2 1, 325 1, 267 —58 2, 473.9 92. 19 656. 50 65. 82 19. 69 46. 14 
No. 102... Len75 1, 200 25 1, 104.3 37. 92 366. 25 27. 44 10. 98 16. 46 
INOs, Lee 1, 248 1, 185 —63 3, 334. 5 93. 87 870. 75 70. 49 26. 12 44, 37 
No. 106.... 1,375 1, 397 22 2, 104.8 64. 01 594, 00 47.35 17. 85 29. 51 
NO M112: 1,391 1, 380 —l1 587. 2 19. 11 263. 25 14. 46 7.89 6. 58 
MNotalc. 7, 857 7, 731 —126 | 12, 263, 2 389. 18 | 3, 435. 75 286. 14 103. 05 | 183. 09 


Table XVI shows an average loss in weight of 21 pounds a head, 
but this is not as much as milk cows ordinarily lose while on pasture 
during dry summers. The low average production of milk and 
butter fat was due to the poor performance of cows 102 and 112. 
This fact is attributed not so much to the feed as to the lack of 
persistency of these two cows in maintaining their milk flow late 
in the lactation period. 

In arriving at the values given in Table XVI, the butter fat has 
been rated at 60 cents a pound and the skim milk at 50 cents a 
hundred pounds, assuming that 85 pounds of skim milk would 
remain after the cream was separated from 100 pounds of fresh 
milk. If the value of the 7.33 tons of Sudan grass hay at $10 a ton 
is added to the value of the butter fat and skim milk that the cows 
produced, the Sudan grass pasture must then be credited with a net 
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return of $47.47 an acre above the value of the grain fed. With 
the whole milk valued at 30 cents a gallon, each acre of pasture 
returned $73.55 above the cost of the grain consumed by the cows. 

Hogs provided with Sudan grass pasture make good gains with 
60 to 70 per cent of the customary grain ration. Some experi- 
ment stations have found that Sudan grass is not equal to alfalfa as a 
pasture for brood sows during the summer months. The alfalfa 
pasture is ready earlier in the spring and continues growth later in 
the fall. Sudan grass can not be sown until the soil becomes warm 
and it is generally killed by the first frost in the fall. 

The most scrious drawback to the use of Sudan grass as pasture 
for cattle, horses, and sheep is the danger of prussic-acid poisoning. 
All sorghums contain small amounts of this acid, and under certain 
conditions, such as an acute drought, the quantity is likely to reach 
dangerous proportions. Both Sudan grass and Johnson grass are 
less likely to contain injurious amounts of prussic acid than the 
larger sorghums. This has been definitely proved by Menaul and 
Dowell (15), who found by careful analysis only one-third as much 
prussic acid in Sudan grass as in the grain sorghums. Very few 
cases of poisoning due to pasturing Sudan grass have been reported 
to the United States Department of Agriculture, but at least three 
authentic cases are known. In each of these instances the trouble 
occurred while pasturing the grass after it had been injured by drought 
or frost. Caution and good judgment are therefore required in 
pasturing Sudan grass with any kind of live stock other than hogs, 
which do not appear susceptible to this form of poisoning. 


SOILING AND SILAGE. 


Green feed for dairy cattle and work animals can be supplied as 
needed during the summer from a field of Sudan grass. It is well 
adapted to soiling, because the growth is renewed quickly after 
cutting, and it is relished by both cattle and horses in the green 
state. The cost of labor prevents any very extended use of soiling 
crops in the United States, although the return per acre of land is 
much larger by this method of furnishing a succulent feed than it is 
by pasturing. 

Sudan grass silage has been used very little, for three reasons: 
(1) Sudan grass can be easily made into hay; (2) there is little waste 
in feeding it as hay; and (8) both sorghum and corn, which can be 
grown in the same regions as Sudan grass, make larger yields of silage. 
Because of these facts there have been very few experiments with 
Sudan grass silage. The Oklahoma Agricultural Experiment Station 
(6, 8) has done some work along this line. Its earliest publication 
(Bulletin 115) is concerned chiefly with chemical analyses and tem- 
peratures. In the 1918 work reported by Dowell and Friedemann, 
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(6) the acids, sugars, and alcohols present in the silage were also 
determined. 

In 1917 Sudan grass was stored in a steel silo 25 feet high and 9 
feet in diameter, having an approximate capacity of 75 tons. Be- 
cause the grass was somewhat dry when placed in the silo it was 
found necessary to run considerable water in with it. Under these 
conditions the resulting spoilage of 10 per cent does not seem exces- 
sive. Sheep seemed to relish the silage less than they did corn 
silage, but ate it fully as well as the silage made from grain sorghums. 


TaBLeE XVII.—Composition of Sudan grass and corn silage compared on a water-free 
basis. 


Constituents. 


Kind of silage. | | 
| = Ether 
Ash. extract. 


Nitrogen 
Protein. | Fiber. free ex- 
tract. 


| Per cent. Per cent. | Per cent. | Per cent. | Per cent. 
Sudamerass (fresh) 22 se-aeeeensescees= see se sea ssa eee! 7.21 2. 33 9. 38 30. 55 50. 53 


Ca aL Loe Staph aie ta 6.58 2.16 8.39 23. 39 59. 48 
Sudan grass (near top, 122 days): -...--2---22-22-2-<: 5. 60 Daley 8. 20 33. 53 50. 50 
Cor: (near top, 148 days) iieie sai. Steet eek ee ass | 6. 80 2. 60 9. 56 23. 62 57. 42 
Sudan grass (from aaa, LAO aS) esses eee | 6. 51 DEE 10. 36 33. 57 46. 79 


Corn (from middle, 182 days) 2 SEAN 2 2 ee Aik eR eP ne ce 6. 20 2.93 8. 85 22. 84 59.15 


It appears from Table XVII that the composition of Sudan grass 
silage is practically the same as that of corn silage. The experiments 
in 1918 showed that the density of the former was only 54 per cent 
of that of the latter. Notwithstanding the fact that the grass silage 
always seemed fluffier than corn silage, the spoilage was not unrea- 
sonably great in either year. 

The silo used in the experiments in 1918 was a cylindrical iron 
structure 4 by 9 feet. The acidity of Sudan grass silage, as deter- 
mined by the average of two samples, one taken near the top and 
the other near the bottom of the silo 245 days after it was filled, was 
as follows: Lactic acid, 1.16; acetic acid, 0.39; propionic acid, 0.03; 

‘total acids, 1.58 per cent. As determined at the Kansas Agricul- 
tural Experiment Station, the acidity of corn silage was 2.03; sorgo 
silage, 1.46; and kafir silage, 1.43 percent. It will be seen, therefore, 
that Sudan-grass silage is less acid than corn silage but slightly more 
acid than sorgo or kafir silage. The Sudan grass silage made in 1918 
was fed to cattle, and they seemed to relish it very much, eating it 
much more freely than they did the Sudan grass hay. 

The feeding value of Sudan grass silage was compared with that of 
corn silage at the California Agricultural Experiment Station in a 
test with 21 dairy cows (28, pp. 33-36). The experiment covered 
three periods of four weeks each, the test period in every case being 
preceded by a preliminary feeding period of one week. In addition 
to silage, the cows were fed alfalfa hay and a grain mixture of dried- 
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beet pulp, coconut meal, wheat bran, and rolled barley in the pro- 
portion of 4 to 1 to 1 tol by weight. The cows ieceived 1 pound of 
this grain mixture for each 5 pounds of milk they produced. Corn 
silage was fed in the first and third periods, Sudan grass silage in the 
second period. 

The results were slightly in favor of the corn silage. The average 
daily production of milk in periods 1 and 3 was 19.6 pounds; in the 
second period it was 18.9 pounds. Butter fat, periods 1 and 8, 0.916 
pound; period 2, 0.879 pound. If the production is indicated on 
the basis of dry matter fed in the different periods, it is found that the 
production of milk was 10 per cent larger and the fat 11 per cent 
larger for the corn-silage periods than it was for the period when Sudan 
grass silage was fed. 

Some experimental work with Sudan grass as a silage crop has 
been carried on at the Nevada Agricultural Experiment Station and 
also at the Manitoba Agricultural College. The yields, however, are 
sure to be the determining factor as to whether Sudan grass will be 
used in making silage. The best yield that can be expected from 
Sudan grass in most localities is 6 to 10 tons per acre. Corn in the 
real corn States and sorghum in the semiarid regions will yield nearly 
double that quantity; hence, there seems little chance for Sudan grass 
to be widely used as a silage crop. 


SUDAN GRASS AS A GRAIN CROP. 


The yields of the seed are so small (see Table XX) that Sudan grass 
has never been seriously considered as a grain crop. If, however, a 
strain of Sudan grass or a hybrid between Sudan grass and sorghum 
could be developed which would produce seed more abundantly and 
retain the vegetative characteristics of Sudan grass as well as its 
ability to withstand drought, it might be a good substitute for oats 
in the semiarid region. Such a grass sorghum would become popular 
on account of the ease of harvesting and thrashing, even though the 
average yleld of seed were somewhat less than that of kafir or milo. 
A grass sorghum the height of Sudan grass could be harvested easily 
with a grain binder and thrashed like bundle grain. The straw would 
be much superior to that of the ordinary small grains; in fact, practi- 
cally equal to prairie hay as a roughage for live stock. 

In so far as the composition of the seed is concerned, Sudan grass 
seed is equal in feeding value to most other cereals. A comparison 
of the composition of Sudan grass seed with that of the common 
cereal grains of the United States is given in Table XVIII. 

The presence of a slight amount of tannin in the seed of Sudan grass 
would perhaps lower its feeding value somewhat. This objectionable 
feature may be overcome by the development of a white-seeded 
strain. . 
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TaBLE XVIII.—Comparison of the composition of Sudan grass seed with that of the 
common cereal grains. 


Constituents (per cent). 
Grain. ae 
7 Nitrogen- 
MMoisture.| Ash. peo Protein. rude free 
= he e extract. 

Stidaniwrass'seGdilei Sl uuicale iden 10. 47 3.09 3.81] 13.62 5.38 63.63 
OATS eae ee ee Sacer POPP a TCD 8 eR 9. 20 3.50 4.40 12. 40 10.90 59. 60 
Barleyerte: 2250 sae 2S ee ev Se as Aa nee 9, 30 2.70 2.10 11.50 4.60 69. 80 
WC a ape Biers eta ott ec oe ae cic eee nies 10. 20 1.90 2.10 12. 40 2.20 71.20 
Cormee ies: fe ceeme ek als Ee We is ex oe ahs ir: | 10.50 1.50 5.00. 10.10 2.00 70.90 
Fea fim seed ine yee ee eee i St 11. 80 1. 70 3.00 11.10 2.30 70.10 


1 The analysis of Sudan grass seed was made by Dr. G. 8S. Fraps, of the Texas experiment station; all 
other analyses were taken from Henry and Morrison (10, p. 633-635). 


SEED PRODUCTION. 


The production of Sudan grass. seed in the United States is a 
matter of considerable importance, not only because most of the 
acreage will always be cut for hay, but because good, pure seed is 
obtained only when care is used in its production. 


LOCALITIES ADAPTED TO SEED PRODUCTION. 


Ever since Sudan grass became a crop of importance, northwestern 
Texas has been the center of production for the seed. The total 
production of Sudan grass seed in the United States in 1914 was 
estimated at 5,000,000 to 6,000,000 pounds, approximately 3,000,000 
pounds of which were produced in the vicinity of Lubbock, Tex. 
There have been almost no failures of Sudan grass in this part of 
Texas. East of the ninety-eighth meridian in Texas, seed production is 
uncertain, however, owing to the presence of the sorghum midge (17). 

Kansas and Oklahoma rank next to Texas in the production of 
Sudan grass seed. (See the map, fig. 22.) The sorghum midge is 
not troublesome in either of these States, but drought often causes 
a short seed crop. In the irrigated regions of Colorado, New Mexico, 
Arizona, and California the seed yields are heavy and the quality of 
the seed first class, but only limited quantities are grown under these 
conditions, owing to the high price of the land and the profitable re- 
turns from other crops. Yields of more than 2,000 pounds of seed per 
acre have been reported from California and Arizona, and 1,700 pounds 
from the vicinity of Lubbock, Tex., but the average in both regions 
is much less. In other parts of the United States 300 to 500 pounds 
of seed per acre is all that should be expected, as will be observed in 
Table XX. The results in the growing of Sudan grass for six years 
indicate that the seed can be produced successfully in all but the 
States farthest north, where the seasons are too short, and the South- 
eastern States, where the sorghum midge is present. 
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Table XX shows yields of 350 to 400 pounds of seed in the humid 
corn-belt States, while the average yield in the semiarid regions is 
only 250 to 300 pounds per acre. Seed produced in the latter region, 
however, is likely to be of better quality than that from the more 
humid regions. In arid regions where irrigation is practiced, yields 
of 1,200 to 1,400 pounds of good seed per acre are to be expected. 
An increased acreage of Sudan grass devoted to seed production 
in these irrigated sections would appear justified as soon as a reliable 
market for she seed has been developed. 

Only a small acreage was planted in 1913, and owing to extensive 
advertisement of the crop the seed sold readily at retail for $1 a 
pound. Prices as high as $2.25 a pound were recorded near the close 
of the 1914 planting season. These prices stimulated seed produc- 
tion in 1914 and resulted in the large crop of that year. Unreason- 
ableness on the part of certain growers and seed dealers in expecting 
1913 prices for the large crop of 1914 caused a surplus to be carried 
over into 1915 and that winter the price dropped to 4 cents a pound 
wholesale. The producers of the seed received much less than this, 
and their discouragement resulted in a marked decrease in the 
acreage devoted to Sudan grass seed production in 1916 and 1917. 
A price to the farmer of 5 or 6 cents a pound for the seed is necessary 
to make seed production worth while under ordinary conditions, 
if the yields given in Table XX are representative of what my be 
expected in different parts of the United States. 

In determining the suitability of any given locality for Sudan 
grass seed production, the presence of Johnson grass (Andropogon 
halepensis) should be taken into account. The seeds of Johnson 
grass are very much like those of Sudan grass in size and general’ 
appearance. No mechanical method for separating the two kinds 
when mixed is known. It is highly important, therefore, that pure 
Sudan grass seed be used on farms in the South where Johnson grass 
is not present. Johnson grass is a dangerous pest only where it 
behaves as a perennial. That portion of the United States where 
Johnson grass ordinarily lives over winter is shown on the map 
(fig. 13). Broadly speaking, the region in which it perennates lies 
south of 38° north latitude except for that area west of the Cas- 
cade and Coast Ranges in California, Oregon, and Washington. 
Outside of the district described Johnson grass behaves normally as 
an annual and can be easily killed out. Admixtures of Johnson 
grass seed in Sudan grass seed sown north of 38° north latitude is 
not a matter of any great importance when the crop is to be har- 
vested for hay, because it can be easily controlled and it does not 
injure the Sudan grass hay crop appreciably. 

It is well for those living in that section of the United States 
where Johnson grass perennates to remember: (1) That a farmer 
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may grow sufficient seed for his own plantings and thus be assured of 
its purity; (2) that if the farmer finds it necessary to buy Sudan grass 
seed and his land is free from Johnson grass, he should purchase 
only seed grown outside the Johnson grass region or from responsible 
growers in the South who are willing to guarantee its purity; (3) and 
that if the Sudan grass is to be seeded on land already foul with 
Johnson grass the presence of seed of the latter is a matter of small 
importance. 

The southern planter can afford to pay a slight advance in price 
for seed produced north of 38° north latitude or by responsible 
growers south of that parallel. (See the map, fig. 13.) It must be 
remembered, however, that some of the Sudan grass seed handled 
by northern seedsmen is purchased by them in the South, so that 
to be absolutely safe the seed must be registered as northern grown, 
and even then it will not be pure unless the grower has sown seed 
free from Johnson grass seed and other impurities. 

The Texas Agricultural Experiment Station has done more to 
safeguard the production of Sudan grass seed than any other agency 
in the United States. Through the Texas Experiment Association, 
an organization intended to assist in all movements to improve agri- 
cultural conditions, a campaign was launched in 1914 to require 
each bag of Sudan grass seed to be labeled with the name and address 
of the grower, together with information as to the grade of the seed 
and whether it had been inspected in the field by a representative 
of the association. Instructions regarding the proposed grades of 
seed and the methods of tagging the package offered for sale were 
issued by the secretary of the association on August 3, 1914. Much 
good was accomplished by this effort in stimulating the production 
of pure seed and in acquainting farmers with the extreme care required 
in such work. 


DESCRIPTIONS OF THE SEEDS OF SUDAN GRASS AND JOHNSON GRASS. 


The seeds of Sudan grass and Johnson grass resemble each other 
so closely that it becomes a matter of extreme difficulty to detect the 
presence of small numbers of Johnson grass seeds in the seed of Sudan 
erass. Bulk lots of Sudan grass seed are easily distinguished from 
Johnson grass seed on account of their uniformly larger size (fig. 23), 
but the variations in size, color, and other factors of appearance are 
so slight that individual seeds may be indistinguishable except under 
very close examination and with the aid of a magnifying giass. 
Certain points of difference in the seeds of these two grasses were 
pointed out, first by Oakley in 1912 (18, p. 504) and later by the 
senior writer (23). No critical investigation of this rather important 
question was attempted, however, until it was necessitated by the 
action of horticultural inspectors in certain California counties, who 
refused to allow the importation of Sudan grass seed, claiming that 
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it was impossible to ascertain by seed inspection whether it was 
adulterated with Johnson grass seed. F. H. Hillman, after a critical 
study of the seeds of the two grasses, published (11) complete instruc- 
tions for their identification. The method is based chiefly on the 
character mentioned by Oakley, that of the attachment of the seed to 
the rachis branch, but this was amplified and explained by drawings 
in a way which now makes it possible, at least for a trained seed 
analyst, to identify the two seeds with reasonable certainty. (Figs. 
24 and 25:) 


Fig. 23.—Seeds of Johnson grass (1) and Sudan grass (2). 
(Natural size, from a photograph.) 


Hulled grains appear at theleft ofeach group. 


TaBLeE XIX.—Distinguishing characters of the seeds of Sudan grass and Johnson grass. 


Length of seeds. Prevailing color. 
Kind of seeds. 
Unhulled. Hulled. Hulls. Hulled seeds. 
Inches. Inches. 
Sudanjerassemy hemes eco 0.18 to 0.25 | 0.13 to 0.18 | Straw or light tawny, | Light reddish brown. 
some reddish and 
some blackish 
brown. 
JohnsonisTasss. seeeaesasten 0.15 to 0.22 | 0.08 to 0.12 | Blackish brown, some | Dark reddish brown. 
reddish and some 
straw color. 
Character of the— 
a = Apex of the seed | Shape of the hulled 
Skea Attachment of appendages. seed. 


seeds. 


Sudanigrasss.c obese ae 


Johnson grass.........- 


No distinct suture 
or scar tissue; 
portion of rachis 


| segment usually | 


adhering. 
| Distinct suture or 
| sear; usually no 
| rachis segment 
| adhering. 


Embryo. 


Relatively large. 


Smaller and nar- 
rower than that 
of Sudan grass. 


Jaggedly broken, 
not expanded. 


Smooth, expand- 
ed, cup shaped. 


Elliptical in out- 
line. 


Usually oval or 
oval-elliptical. 
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The contrasting characters of the two seeds, as described by Hill- 
man, are set forth in Table XIX. 

It will be noticed that there is an overlapping in several of these 
characters, particularly in the size and color of the unhulled seeds: 
also that a small percentage of Sudan grass seeds has no portion of 
the rachis adhering and 
an equally small per- 
centageof Johnson grass 
seeds is found in which 
a portion of the rachis 
adheres. In all such 
cases, however, Hill- 
man declares that an 
examination of the seed 
surface at the point of Fia. 24.—Sudan grass seeds, enlarged. Unhulled seeds, spikelets (1); 


attachment, the size of hulled grains (2): a, a, Seed stem; b, b, construction at the junction 


: of seed and stem; c, c, appendages of the seed with broken apexes; 
the seed, together with d, scar of the grain; e, embryo. 


the size, form, and color 

of the grain, should suffice to distinguish the seed of one grass from 
that of the other. Most States now have seed laboratories in connec- 
tion with their agricultural experiment stations. By referring sam- 
ples of all Sudan grass seed importations to the analysts in these 
laboratories the seed dealer may ascertain whether these samples 
are free from Johnson grass seed. 


CULTURAL METHODS FOR SEED PRODUCTION. 


Most Sudan grass seed is produced in cultivated rows, because this 
method of planting with its accompanying cultivation more nearly 
assures a crop, especially 
in regions subject to 
drought. Table XX 
shows the yields obtained 
in both wide and narrow 
rows, as compared with 
broadcast or close drills. 

Table XX shows that 
cultivated rows give bet- 
Fic. 25.—Johnson grass seeds, enlarged. Unhulled seeds, spikelets ter yields of seed in the 

(1); hulled grains (2): a, a, Scar of the hull; b, b, appendagesof humid regions and also in 
the seed with expanded, cup-shaped apexes; c, scar of the grain; the semiarid regi onsif the 
d, embryo. i OW! iho 
cropis notirrigated. Un- 
der irrigation the results are reversed, the broadcasted or close-drilled 
seedings being markedly superior. Narrow rows, 18 to 24 inches apart, 
give larger yields than the wide rows, 36 to 44 inches apart, but it is 
hardly advisable for a farmer to plant in narrow rows unless he has on 
hand machinery adapted for their cultivation. Wide rows can be 
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cultivated with an ordinary corn cultivator, but narrow rows require 
some such tools as are used for sugar beets. Specific directions for 
the planting, cultivating, and harvesting of row plantings have been 
given under ‘“‘ Hay production.”’ The method of planting and cultivat- 
ing the rows 1s the same whether they are intended for hay or for seed. 
The rate of planting in rows or close drills should be about the same as 
for hay, because the seed matures more uniformly in thick stands. 
The usual practice has been to sow rather thinly for seed production, 
but this has been warranted only by the scarcity and high price of seed. 


Taste XX.— Yields of Sudan grass seed under different methods of seeding. 


Plats. Yields of seed per acre. 
Cultivated rows. 
Location of test. Years of test. 
ae Replica- Broadcast 
Be tions. | Tinclose | igto24 | 36 to 44 
a inches inches 
apart. apart. 
Humid regions: Acres. Pounds. Pounds. Pounds. 
Beeville, Tex. 3a... eee meee i 380 360 
TemplesPexcsccse- ee 
Stillwater, Okla..-.. 
Manhattan, Kans-.. 
Jackson, Tenn....--. 
Arlington Farm, Va. c 1 
Blacksburg, Va....- 1913, 1914, 1916. . 05 1 or 2 258 398 274 
College Park, Md....| 1914..---.----- .05 2 339 228 142 
Madison, Wis....... 1916, 1918....-- - 025 2 484 3)|- 2. 455scneee | 754 
St. Paul, Minn. /2.-- LOS Beeteoeeerae - 015 2 370 778 708 
ISS CIES ego Bee | DReraCe cement oo pacdeTouckeacos| passuosenToc | 328 417 354 
Dry regions (not irri- } 
gated): | 
Davis, Calif.:....... 1913 to 1915.... -05 1 or2 908 919 | 784 
Chillicothe, Tex..... 1913 to 1919..-. 05 2 86 141 158 
Amarillo, Tex....... 1913 to1917-.-. . 05 2 211 223 228 
SPUL Mex sencer Te eee ee as hence sens sSS5G 12 10267 | Ons ette mene | seeeeeeeerce 
Lubbock, Tex.....- AQIS 1OV4 SSS lee ets ocee eee AOL:B |e soacatees [see eee eee 633 
Dalhart, Tex 222355. iPS See coasee .10 1 460 )| 256 s2oeeeres 540 
Hays ekKansiies ose 1913 to 1919....|0.05to .10 2 28 116 111 
Garden City, Kans. .| 1914----------- -10t05.5 | 1 0 311 243 
Dodge City, Kans...| 1914.........:- eee PEO Sn edareen Peeraacsoose 252 | 335 
ColbyaKanseo sooo 1OUeprsee Ses Jee cieeie eae | See a te | 0 0 100 
Ritzville, Wash..... fe oa es eel ae eeeemeeaen Pecaecsepeus) aRoconectood o2ascaccedos 910 
Wenatchee, Wash...| 1915..--..-..-- 25 Ly) ee aoa | Sesoeeeeeee 500 
INV OEAPO See okt nd Seca here 55 oeras een Stare | adie Oy! 206 285 271 
| 
Dry regions (irrigated): 
Bard) Califeee-osss-4 LOGS 1015.5." | SUSE BIE cre ete ete calc le 518 466 494 
Davis; Calit.: 222-5 = 1913, 1914, 1916 |.025to .05 1 1, 292 1,183 1,010 
ChicosCalifees: 2 A945 1915 Sse» .05 2 1, 560 1, 250 1,210 
Phoenix, Ariz...:-.- HAS) Be fas Sate a (ra ee fe ee el See Ss 2, 254 
Reno Nev ecusce seas TORK ye Seen Boa Seeeae Saad Pap sSeemeere||seos~ccebona hoocnabesccc 1, 506 
Umatilla, Oreg....-. TOT aah el el ee meso | I Bas easeqcocs |---2---2---- 508 
San Antonio, Tex...| 1911, 1913, 1914- . 20 Ne Be odcbabaeas boccossosecs 627 
ISVOE Dn aH be Aber lboosobecepbeaden bossa yonlonse bacceasaesoe 1,123 | 966 905 


1 These averages include only those stations where data are given for all three methods of seeding. 


Harvesting for seed is nearly always done with a row binder or a 
grain binder rather than a mower. The grass when tied in bundles 
can be thrashed more efficiently and is easier to care for in the field. 
The shockers should follow closely after the binder, because the seed 
will become discolored if the bundles are allowed to lie on the ground 
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for any length of time. In humid regions it is profitable to protect 
the grass with shock covers; otherwise the seed will be damaged by 
wet weather. 

The proper time for harvesting must be decided very largely by the 
grower. Sudan grass tillers freely, and this gives rise to a progressive 
ripening of seed panicles; those on the main stem ripen first and those 
on the tillers mature successively in the order of theirage. The period 
of ripening is thus continued almost indefinitely. Sudan grass seed 
does not shatter easily. Harvesting, therefore, may de delayed for 
several days after the panicles on the main stems are mature without 
any particular loss unless high winds prevail, birds are abundant, or 
the stems become so weakened by red-spot that they break down. 
Because of these risks it is well not to wait too long after the first 
heads are ripe, and in addition the gain in seed from the ripening 
tillers will not be sufficient to balance the loss of hay or pasture from 
the aftermath. Obviously, the earlier the seed crop is taken off the 
larger will be the aftermath. 

It is best, then, to watch the crop carefully and harvest as soon as 
the main stems have fully ripened their seed unless the seed crop from 
the main stems promises to be small as compared with that from the 
tillers. Immature heads usually ripen considerably in the shock. 

The crop is ready for thrashing after it has been in the shock for 
two or three weeks, if good curing weather has prevailed. There is 
danger in stacking the seed crop unless it is thoroughly cured. Sudan 
grass has a large amount of ‘sap in the stems and will often heat in the 
stack and injure the germination of the seed even if stacked when the 
leaves are fully cured. It is usually safer to use shock covers to pro- 
tect the seed from rain and birds and leave the crop in the field until 
it is thrashed. 


CARE NECESSARY TO PREVENT HYBRIDIZATION. 


Sudan grass crosses very freely with all sorghums, but especially 
with the sweet sorghums, such as Minnesota Amber. Extreme care 
is necessary, therefore, to prevent the hybridization of Sudan grass 
and sorghum in field plantings where a seed crop is to be harvested. 
There is usually little danger of cross-pollination if the Sudan grass 
field is 100 yards from any sorghum, but on the Great Plains, where 
the atmosphere is usually in motion, pollen may be carried for a 
ereater distance. Under such conditions 60 to 80 rods is not too 
far to have fields of these two crops separated. 

Another source of cross-pollination is the volunteer sorghum 
growth sometimes found in Sudan grass fields. This trouble can be 
avoided by seeding the grass on a field which has been planted to 
some crop other than sorghum the preceding year, or by careful 
roguing before the Sudan grass or sorghum has headed. The sor- 
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ghum plants can be easily distinguished by their broader leaves and 
heavier stems. 

Johnson grass does not cross-pollinate as freely with Sudan grass as 
the sorghums do, but natural crossing does occur when the two grasses 
erow in mixtures or in adjoining rows. It is important, therefore, 
to see that no Johnson grass is allowed to bloom in the Sudan grass 
field, because of the possibility of hybridization. 


ROGUING THE FIELDS. 


If pure seed is to be produced, every grower must remove from his 
Sudan grass field all sorghum and Johnson grass, and also hybrids 
between these crops and Sudan grass. Sorghum plants and sorghum- 
Sudan grass hybrids are coarser and usually taller than the Sudan 
grass. Some growers have found that the most effective way of locat- 
ing these rogues 1s to ride through the field on horseback. This places 
the rider’s vision above the tops of the Sudan grass and enables him to 
discover, from a considerable distance, plants which are off type. 

Johnson grass and Johnson-Sudan grass hybrids are much more diffi- 
cult to discover in a Sudan grass field. The only way to be sure there 
are nosuch plants in the field is to sow absolutely pure seed on land which 
is known to be free from Johnson grass. Roguing a field infested 
with Johnson grass, unless it be done with more than ordinary care, 
will not insure the removal of all the plants. It is well, then, for 
both buyer and producer to remember that preventing contamination 
is the only safe plan for dealing with Johnson grass, because it is so 
much like Sudan grass in appearance. 

All rogues should be removed before the Sudan grass has come 
into bloom, in order to preclude any chance of cross-pollination. 


THRASHING AND CLEANING THE SEED. 


Sudan grass can be thrashed in an ordinary grain separator if care 
is used in regulating the air blast so that seed will not be blown over 
into the straw pile. The sieves which are used in thrashing wheat or 
sorghum can be used for Sudan grass. If dry, the straw will run 
through the machine without clogging, but when not well cured or 
somewhat moist at thrashing time it may be desirable to top the 
bundles, so that only the heads need to be run through. 

Prices paid in 1920 for thrashing in Oklahoma and Texas varied 
from 50 cents to $1 per hundredweight, depending on whether the 
crew is furnished with the machine and on the quantity of grass to be 
thrashed. The thrashed Sudan grass makes a good roughage for 
either horses or cattle. Many stockmen believe it equal to prairie 
hay in feeding value. 

A farmer may flail out small quantities of Sudan grass for his own 
seeding. If this is done, the grass should be thoroughly dry before 
it is placed on the canvas, Seed thrashed in this way has to be 
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separated from the chaff, either by passing it through a fanning mill 
or winnowing it in a breeze. Machine-thrashed seed usually has to 
be recleaned in a fanning mill before it is ready for sale. 

Good recleaned seed weighs 36 to 40 pounds per bushel. Seed 
grown in the humid sections where the vegetative growth has been 
luxuriant and the conditions for ripening not particularly favorable 
is not often plump, and only a small percentage is hulled in thrash- 
ing. Such seed with the glumes attached usually weighs 30 to 36 
pounds per bushel. 

Sudan grass seed if stored in good condition, either bagged or loose 
in a bin, keeps much better than seed of the larger sorghums, like 
kafir, milo, or feterita. No trouble need be anticipated if the seed 
is dry and well cured when placed in storage. 


SEED GRADES. 


The quantity of Sudan grass seed handled by the trade has not 
been large enough yet to call for the establishment of grades. Cer- 
tain seed grades based primarily on color were suggested by the 
Texas Agricultural Experiment Association in August, 1914. These 
erades have not been generally accepted, because they did not indi- 
cate the quality of the seed, as seed grades should, but attempted to 
establish values for different strains of the grass. According to the 
proposed Texas standards, seed might be classed as grade 1 only 
when it was “pure creamhu!”’; that is, absolutely free from seeds with 
black or purple glumes. Grade 2 was described as ‘“‘creamhul with 
not to exceed 5 per cent blackhul” and grade 3 as ‘“‘creamhul with 
more than 5 per cent blackhul.’’ The chief idea in the advocacy of 
such grades was that the detection of Johnson grass seeds would be 
much easier if the Sudan grass seeds were uniformly light colored. 
This is true, because more than 90 per cent of the Johnson grass seeds 
are black or purple. 

The general effect of the Texas grades was to put a premium on 
strains of Sudan grass with light-colored (‘‘creamhul’’) seeds. No 
superiority in forage value attached to or was claimed for these 
strains. The impracticability of such grades was realized when it 
became known that climate had much to do with the coloration of 
the seed. Seed produced in the arid regions was more often “ pure 
creamhul”’ than that grown in the humid regions. [Even in the arid 

. regions seed harvested early in the season might be without color, 
while that from the same field harvested later in the fall would con- 
tain a large percentage of black and purple seeds. Mr. R. KE. Blair 
(2, p. 16) reports from the experiment station at Bard, Calif., as 
follows: 

As the cool nights of autumn set in, Sudan grass seed has a tendency to become 


highly colored in red and black shades * * *. The fields producing a second 
crop of highly colored seed produced a first crop of excellent light-colored seed. 
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It is quite probable that in time we shall have recognized grades of 
Sudan grass seed, applying equally well to all strains of the grass, if 
differing strains are actually developed. Stipulations such as were 
adopted by the Chicago Board of Trade June 20, 1916, for timothy seed 
might be applied to Sudan grass seed. These require “ prime”’ seed to 
be “ good average color, clean, sound, not too much hulled, and reason- 
ably free from foul or foreign seed.’ Descriptions of the grades of 
Sudan grass seed would need to be more definite, but these descrip- 
tions would necessarily have to be similar to those already found 
satisfactory for other grass seeds by the trade. 

When grades are established they should indicate, in addition to 
more closely defining the color requirements, the definite percentages 
of inert matter and foreign seed allowable in each grade. Sudan 
grass seed grades, to be useful, must be based on some such specifica- 
tions as follows: : 


(1) Condition of seed. 
(a) Color: Bright and free from discolorations due to weathering or disease. 
(b) Plump, sound, and dry. In condition for storing. 

(2) Purity of seed. 

(a) Inert matter: Reasonably free from dirt, broken stems, etc., the percent- 
ages allowable in different grades to be specified. 

(b) Foreign seed: The percentages of weed seed allowable in different grades 
to be given and certain dangerous weeds, like Johnson grass, to be spe- 
cifically named, the presence of such seeds to be considered cause for 
classing the sample as ‘‘ No grade.”’ 


BREEDING FOR CROP IMPROVEMENT. 


Considerable work has been done at the different agricultural ex- 
periment stations in breeding Sudan grass; but so far little progress 
has been made in producing a new strain that seems likely to prove 
more valuable than the Sudan grass as it came direct from Africa. 
Dwarf strains with finer, more leafy stems have been segregated from 
the parent variety, but these dwarf strains yield less than the pure 
Sudan grass. Larger, coarser strains were obtained by crossing Sudan 
grass with sorghum. These coarse-stemmed hybrids make higher 
yields than pure Sudan grass, but the hay therefrom is poor in qual- 
ity, and such forms are not able to compete with sorghum and corn 
as fodder and silage crops. 

Considering chese facts, one of the best opportunities for success 
seems to lie in the development of a grass sorghum like Sudan grass, 
able to resist the attacks of red-spot, or sorghum blight. In attempt- 
ing to develop such a strain many crosses of Sudan grass with Tunis 
grass, tabucki grass, and Kamerun grass have been made. Not 
enough work with these hybrids has been done to warrant a state- 
ment as to their value. Several of these hybrids look promising from 
a forage standpoint, but the work so far has been done in southern 
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California, and the selections will have to be tried in the Gulf coast 
region before their disease resistance can be determined. 

Another opportunity for success in breeding operations lies in the 
production of a grain-bearing strain of grass sorghum, as discussed 
under the section “Sudan grass as a grain crop.” The difficulties 
in the way of producing such a strain of Sudan grass seem to be less 
than those connected with the production of a disease-resistant 
strain. It is an easy matter by crossing with the Freed sorghum, 
feterita, or kafir to obtain intermediate forms with nearly pure-white 
seeds. These hybrids yield much more seed than Sudan grass, but 
none have been found as yet which will compete with the grain 
sorghums. The present results, however, make it seem worth while 
to continue work along this line. 


DISEASES OF SUDAN GRASS. 


The most destructive disease of Sudan grass is the red-spot, or 
sorghum blight, a bacterial disease which in its effect on the plant 
resembles the rust on small grains. Red-spot is present wherever 
Sudan grass is grown, but is a limiting factor in the production of 
Sudan grass only in the warm, humid regions along the South 
Atlantic and Gulf coasts. 

The kernel smut of sorghums, Sphacelotheca sorgha (Link) Clinton, 
also attacks Sudan grass, but this can be controlled by treating the 
seed with formaldehyde.® 

Besides the two rather important diseases named above, Taubenhaus 
(21, p. 22) declares that a rust caused by the organism Puccinia 
purpurea Cooke was prevalent in Texas during the season of 1919 
and lists the anthracnose caused by Colletotrichum cereale Manns as 
present on Sudan grass. The causal fungus of the anthracnose is 
carried over in the seed and in the stubble or straw. Rotation of crops 
and treatment of the seed with formaldehyde, as suggested for grain 
smut, are the most effective methods of control. Taubenhaus states 
that little is yet known about methods for controlling rust, but that 
it is destructive only in wet seasons. 


INSECT ENEMIES OF SUDAN GRASS. 


The same insects which interfere with the culture of sorghum also 
attack Sudan grass.. Grasshoppers are fond of it and do considerable 
damage in localities where they are abundant. The most effective 
method of controlling their depredations is by scattering poisoned 
bran mash about the edges of the Sudan grass fields. Chinch bugs 
are troublesome at intervals when the seasonal conditions are favor- 
able for their multiplication in other crops. The sorghum midge 


6 For methods of seed treatment with formaldehyde, see Farmers’ Bulletin 939, entitled ‘‘Cereal Smuts 
and the Disinfection of Seed Grain.’’ 
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(Contrarinia (Diplosis) sorghicola Coq.) usually prevents the profitable 
production of Sudan grass seed in the Southern States east of central 
Texas. ; 
The diseases and insect enemies of Sudan grass and methods for 
their control are discussed in Farmers’ Bulletin 1126, entitled ‘Sudan 
Grass.”” A full account of the insects which attack Sudan grass is 
given in Circular No. 7 (new series) of the Texas Agricultural Experi- 


ment Station (17). 
WEEDS. 


There are but few weeds which cause any considerable trouble in 
Sudan grass fields. The preparation of the seed bed usually destroys 
the spring crop of weeds, and if the soil is warm the grass starts off 
quickly and grows so rapidly that as a rule weeds are not able to com- 
pete with it. Sudan grass probably ranks next to millet in its ability 
to overcome weeds. 

The common weeds, such as the pigweeds, Russian thistle, foxtail, 
and the sand burs, are sometimes found in fields of Sudan grass. 
They rarely occur in sufficient numbers, however, to affect the yield 
of hay. The worst weed pest is undoubtedly Johnson grass, which 
behaves as a perennial south of the thirty-eighth parallel of north 
latitude and is widely distributed on the better soils of that region. 
Its relation to the seed production of Sudan grass has been discussed 
under that topic. 

The presence of Johnson grass in a field of Sudan grass being cut 
for hay is of little consequence except for the very slight reduction 
in yield that it entails. The quality of the hay when Sudan grass is 
mixed with Johnson grass is fully as good as that of Sudan grass alone. 
The immediate effect, therefore, of Johnson grass in Sudan grass fields 
is not especially objectionable, but the aggressive rootstocks of 
Johnson grass make it difficult to eradicate and cause it to persist 
and interfere with the following crop. The succeeding crop, espe- 
cially if it is corn or cotton, will be injured appreciably by the Johnson 
grass, and this fact causes farmers to resist its incursion into any of 
their cultivated fields. Because of its tendency to persist on the land 
after another crop has replaced the Sudan grass, extreme care should 
be exercised by the farmer to avoid introducing Johnson grass in the 
Sudan grass seed with which he plants his fields. 


SUMMARY. 


The value of the 1918 crop of Sudan grass in the United States was 
estimated at $10,500,000. Practically all this crop was derived from 
the 8 ounces of seed obtained in 1909 by the United States Depart- 
ment of Agriculture from R. Hewison, Director of Agriculture and 
Lands, Sudan, Africa. 
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Sudan grass is technically known as Andropogon sorghum sudanensis 
and belongs to the agronomic group known as grass sorghums. 

Several other grass sorghums have been obtained from Africa and 
one from South America, but none of these has proved as valuable as 
Sudan grass. 

After its introduction into the United States Sudan grass was tested 
and is now being grown successfully in Australia, South America, the 
Philippines, Hawaii, Porto Rico, and Cuba. 

Sudan grass is most successful in the southern half of the Great 
Plains in the States of Texas, Oklahoma, and Kansas. It does not 
succeed well at high altitudes nor within 200 miles of the northern 
boundary of the United States. 

Sudan grass, although it has a high water requirement, is able to 
withstand protracted periods of drought and recover quickly when 
rain comes. 

This grass is of most value as an emergency hay crop. It is now 
being used to replace millet as a catch crop in many localities and is 
also suited for use as a summer pasture. 

For hay production it is best to drill or broadcast 20 to 25 pounds 
of seed per acre in the humid regions and 10 to 15 pounds per acre 
in the drier portions of the United States; for seed production 3 to 4 
pounds of seed drilled in rows 36 to 42 inches apart is best. 

Sudan grass should not be cut for hay until it has headed. Very 
little difference in yield or feeding value of the hay is occasioned by 
cutting any time between the date when the grass is fully headed 
and when the seed is in the soft-dough stage. 

Sudan grass cures slowly on account of the juicy stems, and con- 
siderable time must be allowed for it to cure before placing it in a 
stack or hay mow, especially when a seed crop is being stored. 

Mixed plantings of Sudan grass and legumes, such as cowpeas or 
soy beans, are profitable only in the more humid regions where the 
legumes and Sudan grass both grow successfully. 

The composition of the hay of Sudan grass is very similar to that 
of Johnson grass, timothy, and millet; in digestibility it ranks some- 
what above timothy but slightly below millet hay. 

Sudan grass grown in the humid regions has a lower percentage of 
protein and ash than that grown in the semiarid regions. 

Feeding experiments show that Sudan grass hay is an effective 
roughage for work stock, dairy cows, and stock cattle. 

A large number of tests have shown Sudan grass to be a valuable 
summer pasture, but care must be observed in pasturing it with 
cattle, on account of the danger of prussic-acid poisoning. 

Sudan grass is useful as a soiling crop, but it is not of much value 
for silage, because other crops, such as corn and sorghum, make 
larger yields. 
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Seed production at present is very often unprofitable on account of 
low yields and uncertainty as to price. Seed yields are highest in 
western Texas and the irrigated regions of New Mexico, Arizona, 
and California. 

The greatest difficulty attending the production of Sudan grass 
seed is the danger of the admixture of Johnson grass seed. Ex- 
treme care is required to prevent such mixtures, because it 1s practi- 
cally impossible to separate the seed of the two grasses by mechani- 
cal means. 

A method of identifying the seed of Johnson grass when mixed 
with Sudan grass has been developed and described by F. H. Hill- 
man (11), of the United States Department of Agriculture. 

Great care is necessary In growing Sudan grass for seed to prevent 
its hybridization with the sorghums. Sudan grass intended for seed 
production should never be sown on a field which has produced 
sorghum the previous year, and the field ought to be situated at 
least 80 rods from any field of sorghum. 

The same diseases and insects that attack sorghums also injure 
Sudan grass. The most important diseases are red-spot and kernel 
smut; the most destructive insects are grasshoppers, chinch bugs, 
and the sorghum midge. 
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PART I.—LIVE STOCK AND DRESSED MEATS. 
TABLE 1.—Cattle: Monthly average price per 100 pounds, 1918-1920. 
CHICAGO. 
Butcher stock. j 
Stocker and Western 
Beef cattle. feeder steers. range cattle. 
Heifers. Cows. i 
Can- Veal 
ners calves 
Month. Bulls; and good ; Beet Cows 
Com- Com- Com- | ia | cut | Good, | Com- and a dre oe 
Good | mon | Good | mon | Good | mon a_| tetS- |choice,| mon |choice.)St0S:| Corr 
to | and | and | and | and | and | poor and | and aie iene 
prime.| me- jchoice.| me- |choice.| \me- ‘ se- me- vs || GERVEGR 
dium. dium. dium. lected.| dium. Panetta - 4K 
choice. 
1918 : 
June... .}/$17. 25 |$14. 39 |$12. 76 |. $9.31 )$12. 53 | $9.15 |$10.94 | $7.42 |$11.94 | $9.76 |$16.02 |...2...]......- 
July....| 17.57 | 14.07.) 12. 53 9. 23 | 12. 25 9.09 | 10.61 o2itiy| LIL69 OSLO PIGS 67a Sess | eee 
Aug.. 17.87 || 13.57) 12.22 8.73 | 11.99 8.71 | 10.81 TAO 1 PUL Ze 85981 L283] eee | Bea or 
Sept. . 17. 92, |. 18. 30.) 11:87 8.66 | 11.57 8.52 | 10.38 | 6.96 | 12.48 | 9.46 | 18.63 |$15.70 | $11. 24 
Oct. Wioou leben sou| lle29 8.04 | 10.75 7..81..|-10..13 6.48 | 11.70 8.86 | 16.83 | 15.56 10. 55 
Nov....| 17.59 | 12.46 | 11.69 8.00 | 10.67 7. 39 9.75 5.80 | 11.35 8.53 | 16.86 | 15.96 10. 47 
Dec....-- 17. 54 | 12.34 | 11. 28 7.80 | 10. 74 7.57 | 9.76 6263075 8.66 | 16.01 | 15.92 10, 22 
1919. 
Janice! 18.06 | 12.95 |. 11. 76'}' 08. 58> 11..18)) 28.09; 10:22) 7.08 | 12.25 | 9.16:) 15562 505. alee py one 
Feb..:.- 18.21 | 13.49" | 12563) ) 8.89.) 12.14.) 8549151046 1" 6.62, |,12582))| 9.53 Wal Ss 7b eee eee 
Beef steers. Butcher cattle 
Canners and 
Medium Bud heavyweight Lightweight (1,100 cutters. 
(1,100 Ibs. up). lbs. down). Heit- 
Month. see Cows, | Bulls, 
com- | COud- ie 
mon | logna a 
P . mon Cows 
base ‘ Good Mes eon ea “ Good and | Com-| _ to ahoiee Pose and on 
prim at dium.| mon. prime. medium. mon. |choice. belt, “ih aS 
1919 
Mar...-. $19.12 |$17.17 |$14.81 |$12. 57 |$17. 80 $14. 59 $11. 27 |$11.35 $11.09 |310.60 | $6.26 | $8.45 
(ATE 19.00 | 16.81 | 14.90 | 12.82 | 17.54 14. 87 11.79 | 11.57 | 11.34 | 10.85 6.76 8.71 
ay..--| 17.60 | 15.64 | 14.18 | 12.56 | 16.25 14:18 11.70 | 11.44 | 11.22 | 11.09 7.09 9.14 
June.. 15.62 | 14.06 | 12.76 | 11,57 | 14.72 12. 96 10. 87 _| 10.36 | 10.00 | 10.95 6. 67 8.79 
July-...} 16.82 | 15.21 | 13.55 | 110 84 | 16.25 13. 93 11.13 | 10.97 ) 10.28 | 10.34 6. 67 8. 29 
Aug. 17.70 | 15.49 | 13.48 | 11.38 | 17.39 14, 28 10.96 } 11.16 | 10.58 } 10. 27 6. 59 7. 91 
Sept. 16.79 | 14.60 | 12.32 | 10.00 | 17.00 13.55 10:10 |-10.66 } 9.90} 9.10} 5.91 7. 20 
Oceee. 17. 87 | 15.36 | 12.46) 9.72 | 17.73 13, 71 9.39 | 10.48 9. 66 8.68 5. 84.) — 6. 74 
Nov 19.04 | 15.95 | 12. 48 9.76 | 18.89 14. 25 9.22 | 10. 64 9. 83 8. 80 5. 94 6.68 
Dec....- 19.51 | 16.22 | 12.49 | 9.85 | 19439 4, 52 9. 25°} 10.63 |. 9.881) 9533.) S.72 6. 88 
1920. 
ani. 23 18.14 | 15.59 | 12.64 | 10.32 | 17.63 13. bee 9.78 | 10.80 | 9.86] 9.75 | 6.06 7. 04 
q e- 
Good. | dium. 
Feb....- 15.58 | 13.52 | 11.90 | 10.19 | 14.89 |$12: 83 |$11.36 | 9.63 | 9.65 | 9.03) 9.03] 5.80 §.98 
Maresns) 14.68 | 138.16 | 12.04 | 10.75 | 14.50 | 12.965 | 11.83 | 10.46 | 10.33 9. 68 9.08 | 6.01 6.82 
ATR ase 14.19 3.00 | 11.97 | 10. 87.}:14; 27 |-12. 94 | 11.85 | 10.63 | 10.73 9.87 9.11 6.02 7.11 
May 13.37 | 12:60.) 11.82 | 10.90 | 13.71 | 12.77%.) 11.87 | 10.70 | 10.72 9. 67 9. 33 6.29 7.38 
June-.-.|15..93 | 15.10 | 13.87 | 12.19 | 15.95 | 15.04 | 13.80 | 12.00 | 10.93 9. 89. 9. 55) | - 6.00 7.14 
July. 16.59 | 15.64 | 14.01 | 11.78 | 16.69 | 15.56 | 13.79 | 11.36 | 10.63 9, 47 9. 14 5. 29 6. 01 
Aug. 16. 85 | 15.64) 13.55 | 11.21 | 16.83 | 15.38 | 13.23 | 10.46 | 10.49 8.85 8. 64 5.05 5. 80 
Sept. 17. 53 | 15.95 | 13.48 | 10.91 | 17.42 | 15.60 |) 13.12 ) 10.09 | 10.55 9. 20 8.41 4.93 5. 94 
Oct.- 17. 66 | 16.02 | 13.57 | 10.48 | 17.59 | 15.74 | 12.87 9. 74 9. 46 8. 07 7. 98 4,28 5. 56 
Nov 16.68 | 14.63 | 11. 88 9.29 | 16.57 4.29 } 11.33 8. 66 8. 93 (Ass 7. 43 4.05 4, 89 
Dec. .-.- 14,01 | 12.03 9.92} 8.16} 14.08 | 11.73 9, 42 7. 58 7. 96 7.10 65507 ii onou 4. 62 
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TaBLE 1.—Catile: Monthly average price per 100 pounds, 1918-1920—Continued. 
CHICA GO—Continued. 


Veal calves. Feeder steers. Stock cattle. Western range cattle. 
Light Heavy Me- Calves. Beef steers. | Cows 
to me- | troay (1,000. 1 dium | Light Cows and 
Month. | dium ae ee Ibs, | (800 to |(800 Ibs] Steers, | and heif- 
weight, hae Aes ), -| 1,000 |down),| com- | heifers, Com- Com- | ers, 
one tonic ollie aan lIbs.), | com- |monto| com- | Good | mon | Good | mon-| me- 
dium | choice. |monto|_ cM: | Monto} choice.|monto; and | and | and | and | dium 
to "| choice, | on to | choice. choice. |choice.| me- |choice.) me- to 
choice. “| choice. dium. dium. |choice. 
1919. 
Mar..... SLONOL I G11. 565), $14, O68) 812568) S112-73 Ne SLOL49 ey. as 55a) ee es cece cele cee’ 
AIS 14.31 | 10.48 | 14.15) 13.10} 12.09] 11.03 | $9.44 |$11.86 | $9.19 |.......].......]...02.. 
AYpaw ent 14. 66 11. 03 13. 82 || 12.82 11.99 10. 89 Ohi A Parl GROMER eee Seseoee| aaa sce 
IMME eer o7e lls 205) 112.55 11. 61 11. 05 10. 10 Ce) MG AAO) EE Se OM i daneesolleran des 
Jaliyeeee 17. 88 11. 44 11. 37 11.08 | 10.48 9. 69 8.14 | 11.09 | 9.33 |$14.63 /$11.12 | $10. 63 
Alig. 2) 19.62} 11.15 11. 43 10. 57 9. 84 9. 12 7.91 | 10.40 | 8.83 | 15.00 | 11.48 11. 02 
Sept. ..-- 20. 52 10.20} 10.45 9. 66 8.91 8. 28 7.10 | 9.50} 8.50 | 18.76 | 10.30 10, 22 
Octa-cs 18.0 9. 83 10. 66 9. 97 9. O1 8. 20 6.92} 9.70) 8.46 | 13.66] 9.88 10. 16 
Nov..... 17.60 | 10.19 10. 84 10. 05 8.95 8. 20 7.00 | 10.25 | 8.56 | 13.26 | 9.41 10. 06 
Decree 16. 56 9.92 | 10.45 9. 58 8. 99 8. 24 6.91 | 10.30 | 8.51 | 12.86 | 9.13} 10.03 
1920. 
AN oeS 3 17.74 | 10.80} 10.78) 10.03 9. 62 8. 92 ead | el Oy 2p Sev Op! Evajeraeersis |B erecccc le ete 
Hebeeeee 16. 73 10.18 | 10.15 9. 57 9. 34 8. 65 Cerstss A M0 y2aye] |e HD Ae Res eeases Gees See 
arson ee 16. 73 10. 41 10.54 | 10.30} 10.02 9. 20 Rae IGE ROW i ROA SdqgellSsasueellosceese 
A400 48.5 14, 22 9. 40 10,.51 10. 33 10. 13 9. 28 fe AS) IE IO Ah 8 feral Eee aan seauuoellsoosabe 
May..... 12.12 9. 03 10. 64 10.40 | 10.19 9. 44 8,52) | (9593 SEAES ede er Re ea ae Beer Seed 
June. . 13.68 | 10.08] 11.05} 10.78) 10.53 9, 46 7.91 CEU Il SINS) WS BaSaSGlladscudalio soc 56 
JitlyAeeee 13. 98 9.27 | 10.68] 10.26 Os 7 8. 46 GORI M Oe Zon Mt ere O nl aber oe rel| Mie) aan [Breen cptaye 
Aug.....| 15.08 9.18 | 10.23 9. 84 9. 22 7. 87 CSN Ne cteees es este Sees tes [este PUN 
Light and me- 
dium weight 
(750 to 1,000 
lbs.), common 
to choice. 
Sept....- 16.39 | 8.84 | 10.48 $9. 84 8. 09 Guy Sop es eeter sae 13.30 | 9.89 8. 57 
Olenegees 14.18 8.30 | 10.23 9. 46 6. 89 (ae I Awe Sais alloneeeainls 12.48 | 9.21 7. 29 
NOV. 5" 13. 74 7. 57 9. 63 9. 06 6. 80 EGS) | esrarer sel el teorereecns 11. 68 8. 90 7.30 
Dec st 10. 39 6. 66 8. 33 anti es 6. 27 90/254) Aesmeteeleaisees 9538) | 730 6 53 
KANSAS CITY. 
Beef steers. Butcher cattle. 
Medium and heavyweight Lightweight (1,100 lbs. Heif- | 
Month: (1,100 Ibs. up). down). ers, Cows, | Bulls) 
Choice | Choice meal mon  logna 
Bd /GO08: | afar || mob BMGs | guodagens 0! moni! 7000 | cneges,| Bost 
prime. fea | ’ | prime. Aine a lichoice: irene ncce: 
——_|-—_—_ 
1919. | 
ANT EU ere ce rege ets | $18. 06 $16.67 $14.85 $12. 81 |$16. 74 $14. 54 /$11.65 | $11.61 | $10.46 | $9.73 
IMI ae ret orate ciate eumet= 16.95 | 15.457) 13.95 ! 12. 53: |) 15. 59 13.29 ; 11.03 10.95 * 10.22 | 9.48 
DRL C ae eyes ie eeiN nile 15.00 | 18.74 | 12.57 | 11.59 | 14.13 12. 00 10.17 9.97 9.26 | 8.43 
AU af a ce Sas 15.91 | 14.50 | 13.13 | 11.76 | 15. 48 13, 14 10. 70 10. 21 9.24) 8.38 
AUIGUISH EUR Sais ye le 17.76 | 15.67 | 13.65 | 11.48 | 17.07 13. 97 10. 52 10. 19 9.18 | 8.05 
September... 5.0... 16.98 | 14.86 | 12.53 | 10.50 | 16. 72 12. 95 9. 41 9.85 8.73 | 7.47 
Octoberse-see chen. 16.91 | 14.59 | 11.98) 9.82) 16. 83 12. 87 92.23 10. 02 8.97 |. 9-7. 45 
14.82 | 12.03 | 9.79 | 17.17 13.13 95,29 9. 86 8.83 | 7. 28 
14.89 | 12.06 | 9.76 | 17.11 13: 12 gr19 9.91 8. 87 7.62 
| 
14.79 | 12.25 | 10.12 | 16.64 13. a 9.47)} 105193) 9.13 8. 44 
e- t 
Good. | dium. | 
12.70 | 11.17 9.78 | 14.19 |$12.38 |$10.67 | 8.89% 9.39 8. 79 8. 30 
12.63.) 11.62 | 10.42 , 18.65 || 12.32 | 11.12) 9.69 9. 76 8.92 | 7.95 
12..45)) 11/57 |/10.15 | 13548 /)/12.31 | 11.28) 9.83 | 9.98) 9.25 8. 18 
11.60 | 10.86 | 9.94) 12.98 | 11.73.}'10.85.| 9.79 9.73 9. 31 8. 25 
132-70/1)122)53, |) V1.1) 15423 i W847 15 12538 |! 10450%)) 10520) 9210 8.55 
14.30 | 12.68 | 10.95 | 15.91 | 14.05 } 11.87] 9.82) 10.03) 8.54 7.19 
f 14,21 | 12.31 | 10.79 | 16.01 ) 18.79 | 11.17 | 9.14 9.53, 8: 03 6. 95 
September: 4... 25.4 16.72 | 14.91 | 12.71 | 10.92 | 16.69 |'14.24 | 11.21) 9.04. 9. 67 8.18 6. 60 
Ortobers23h -b ..2 82.8 16.70 | 14.78 | 12.39 | 10.30 | 16.51 | 14.08 | 10.99] 8.50 9.03 7. 42 5. 95 3 
November? .:...2.2 15.33 | 13.49 | 11.06} 9.12) 15.18 | 12.92 |:10.06] 7.82 8.78 7.16 5. 82 
Decembertie ....t3.2 13.01 | 11.17) 9.07} 7.78 | 12.67.) 10.45): 8.05 | 6.59 7.37) 5. 92: 5.15. 
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6.08 | 9.26 
5.77 |. 8.89 
5.41 | 8.50 
4,94 | 7.12 


Beef steers. 


ght | 


Lightweight (1,100 
pounds down). 


BULLETIN 982, 
_ Canners and 
cutters. 
| 
| 
Month. Jows | 
Cows Can 
and ase 
her steers 
ers. ; 
1919 | | 
SA priliite eee cea $5.69 | $9. 26 | 
Miciiy seme tae aesee (cope 6.06 | 8.94 
JUNO setae s eke 0.87! 8516 | 
Jpilyerseeseece ease 5.91) 8.29: 
August: SEE Fee att Tao 
September. -.-.-.--- 5.50 | 7.09 | 
Octoberzwe -O!. 252. 5.73 | 6.90 | 
November..-...--- 5.70 | 6.73 
December: -%.- 2222 5x75: | 671] 
1920 
Vanuarvyes == 2-2 5s = 5.91 |; 6.90 
Hebruacy. 22. eues 5.85 | 6.66 
Marchese teeters 5.63) 6.06 
Aprils ste s paee 5.84 | 6.30 
May aa shee cots ae. 5.66 | 6.33 | 
FUNC LE Ne aes eee ee 5.50 6.46 | 
Jby east: sas aseer ee 4,76 | 5.60 | 
ANI STS tates ores 4.50.) 5.25 
September...--.--- 4.60 | 5.37 
Octoberas = e4- oe 4.50} 5.15 
Novembers. 2 ites: | 4:21] ° 4:84 
December.) 522° 3.73 | 4,22 | 
| 
| Medium and heavywei 
i (1,100 pounds up). 
Month. | 
‘Choice 
| | Me- Com- 
| and | Good. | 4. 
‘prime. | | dium. mon. | 
i { | 
1919 | 


May... $16.98 $15.19 $13.89 $12.66 $ 


June....) 14.85 | 13.40 | 12.43 | 
July...) 15.88 | 13.64 | 12.46 
Aug.-...| 17.08 | 13507 412.25 
Sept....! 16.22 | | 12.07 ; 10.101 
Oct... 2) 16.48 12.01 | 9.77 
Nov.-.-..! 17.14 12.25 | 9.96 
Decne 17. 23 12.24 | 10.12 
1920. | 
Jan.:...| 17.03 | 14.68 | 12.71 | 10.81 
} i} 
| 
Feb....| 14.23 11.42} 9.91 
Mar....} 13.99 11.75 | 10.40 
Apr... -| 13.58 11.52 | 10.38 
May....| 12.67 10.89 | 10. 04 
June....| 15.25 13.19. } 12.20 
July....) 16.12 13.24 | 11.56 
Aug....| 16.08 13.08 | 11.06 
Sept....| 16.71 | 13.33 | 11.02 
Oct....., 16.60 12.64 | 10.17 
Nov. ..|/15.35 11.08 } 9.00 
9.36 | 7.64 


Dec..... 13,19 


Heif- 

ers, 

| com- 
| mon 

| Gon | to 
* | choice 

$11. 22 

| 10.87 | 10.14 
12. 33 | 10.89 
12.33 | 10.67 
10.94 | 9.79 
10.45 | 9.78 
10.01 | 10.13 
10.11 | 9.86 
10.68 | 10.27 
9.30 | 9.14 | 
9.86 | 9.55 | 
10.00 | 9.59 
9.59 | 9.83 
11.31 | 10.73 
10.72 | 10.35 
10.63 | . 9.70 
10.48 | 9.66 
9.10 | 9.01 
7.56 | 8,42 
6.85) 7.49 


_, choice.! 


|$11.04 $10. 50 


Der WONW Ree +1 


PI I90 [9 {0 1 10 0 sO G0 


we OO 


NDACOKRNORAIAI 


Bulls, | 
gna Cows 
and and 
beef. | heif- 
|S erst 
| 
$10.06 | $6.31 
| 9.57 | 6.46 
9.34 | 6.67 
9.23 | 6.40 
7.93 | 5.94 
7.53 | 5.86 
7.59 5.94 | 
TSC hart mee be 
8.571). 6519. 
| 
805).|4 o509) 
8.24 5. 44 
8.37 5.48 
8.54 5.62 
9.19 5.92 
8. 46 5.01 
8.50 4.79 
8.28 4.69 
7.63 4.40 
6.71 4.19 
5.75 |. 3.89 


Eien I las a eto tenable isle! 


ALEPH 


Canners and 
cutters. 


Pago ens9s8 
BRSABSSELSES 


TasBLE 1.—Cattle: 


MARKET STATISTICS 


OMAHA—Continued. 


Monthly average price per 100 pounds, 1918-1920—Continued. 


Veal calves. Feeder steers. Stock cattle. | Western ran ge cattle 
| Light Heavy |Medium | Light eae Calves. Beef steers. | Cows 
Heavy-}| (1,000 | (800 to (S00 Ja uy and 
Month. ak weight,|pounds| 1,000 | pounds ee non. | heif- 
weight,| CO™- up), |pounds),| down), man ae u Com- Com- | ers, 
ee 7} mon | com- | com- | com- £0 mon | G00d | mon | Good | mon | me- 
airs to mon mon MON | choice aes and and and and | dium 
iG choice. to to to ehoce choice.| me- |choice.| me- | to 
Bnaice choice. | choice. | choice dium dium. | choice. 
1919. 
May...-- $12.58 | $9.64 | $13.63 | $12.95 | $12.17 | $10.44 | $8.84 |$11.20 | $9.07 |.......)..-22 LJ]... 2... 
June -| 13.03 10. 19 12.27 11. 67 11.13 9. 92 8.06 | 10.55 CoRR | apes wah SN <p a 
Dulyeeees 14, 34 11. 27 12, 22 11. 46 10. 74 9. 96 7.70 | 10.05 8.35 |$12.78 |$10.49 | $9.44 
Anes 13.14 10. 07 12.18 11. 25 9. 67 9.08 7.52 | 9.38 8.04 | 13.82 | 10.81 8. 96 
Sept... ./ 12. 81 9. 80 10. 84 9. 41 8. 60 8. 32 1.27 |) 9802 7.39 | 13.26 | 9.76 8. 80 
Ocineas: 12. 83 9. 04 10. 96 9. 67 9.10 8. 66 7.16 9. 65 7.81 | 13.54 9. 93 8.85 
Nov... 13. 70 9. 21 10. 87 9. 92 9. 21 &. 80 7.10 9. 84 7.83 | 13.52 9. 60 8. 04 
Deo i. 13. 75 8.99 | 10. 86 9. 86 9. 24 8. 88 GIA OBS Nees OSs less tee | eer ae levees 
1920. 
Janey: 14. 26 9. 55 11. 67 10. 56 9.95 9.57 7.14 | 10.42 SHS! || eae eia cil RIS noe lal Deeg eand 
Hepes. 14. 80 9. 95 10. 35 9. 94 9. 47 8. 83 7.07 | 10. 21 ton roa e ee eee see crete 
aT ese 15, OL 10. 00 10. 52 10. 24 9. 86 9. 06 7.32 9. 73 CUE SBE Bese sects G Sheen ae 
0) ea 14.19 9.18 10. 37 10.12 9:90)} 9.02 7. 41 9. 75 Cle CECA tea eerie eat aga d= 8 
May....-. 11. 88 8.55 10. 49 10. 20 9.95 8.83 7. 26 9. 51 TEEN egies | haaeie a ee Fie 
June 12. 87 9.71 10. 62 10. 34 10. 05 9. 08 7. 24 9. 47 VERGE Nise hozays SU. shai seer Ee nY 
July..-.. 11. 85 8.38 10. 32 9. 85 9, 22 | 8. 58 6. 76 ASE SOV (CH) 7 le ae | I os 23 
At gt 2. o: 11. 20 8.13 10. 61 9. 94 8.98 8.18 6. 38 8. 03 5.88 | 11.32 8. 69 7.70 
Light and 
medium weight, | 
(750 to 1,000 | 
| pounds,) com- 
mon to choice. : 
Sept... 11. 23 7.73 11. 03 $9. 69 8. 07 6.16 8.49 6.07 | 12.16 | 9.10 7.59 
Octahe =: 11.13 7. 60 9. 89 9.14 (eat 5. 88 7.63 5.54 | 11.83 8.57 6.99 
Nov.. 11. 81 7.81 9. 44 8.77 7.03 5. 58 7. 52 5. 29 | 11.08 8.13 6.79 
Deca ner: 10. 05 6. 42 8.37 7.57 6.13 4.95 | 6.62 4. 57 9. 07 6. 85 5.95 
“RAST ST. LOUIS. 
Beef steers. Butcher cattle. 
Medium and heavyweight | Lightweight (1, 100 pounds | Heif- 
Moreh (1,100 pounds up). | down). ers, roe pul ; 
| com- d 
hat | ‘ } mon j; logna 
ae Good. | Me: | Com- |Chokee Good and | Com- | Sear to and 
prime. dium. | mon. prime. medium. MON: | hoice choice. | beef. 
| | | 
1919 | | | | | 
Ji WEN olga hielo st ol eee (915.41 |$14.18 [$12.97 |......- $13.98 $11.13 | $12.19 $9.97 | $9.58 
PRAY Ih olla Red BP Ie: Oe PAYA OIG PAAR eo 13.09 10.71 |} 11.47 9.09 8.87 
UVR eer eae Sal: hoc 15.02 | 13.25 | 11.63 |... -... 13.79 11.07 | 11.35) 9:75} 8.96 
Angust J Rapes Mpa vats $17.95 | 16.18 | 13.56 | 11.40 |$17.62 14. 55 10:96} 11.37 9.70 8. 56 
September........... 17.13 | 14.93 | 12.14 | 10.29 | 17.14 iB Bip) 9.68 | 11.45 8.93 8.25 
OCtopeleae: Penni ao 17.04 | 14.99 | 12.23 | 9.75 | 16.91 13. 21 9.15 11. 58 8. 96 8. 56 
November ._.........| 18.34 | 15.90 | 12.59 | 9.81 | 18.03 13.74 9.44 | 11.38 9.14 8.14 
December-.........- 18.67 | 15.58 | 12.57 | 9.96 | 18.68 13. 90 9.45 11. 46 9. 46 8.15 
\ 
i 1920: | | 
SATUMAL Ye eee eso. oo 16.61 | 14.37 | 11.92] 9.82, 16.60 13. ee 9.50 | 11.41 9. 62 8. 57 
e- 
Good. | dium. 
February of aM Be ME Ce 15.01 | 13.19 ' 11.60 9.84 | 14.99 |$13.02 |$11.38 | 9.56 10.91 9.10 8.78 
Marcher yi 14.31 | 12.90} 11.45 | 10.02 | 14.18 } 12.75 | 11.34 9.73 10. 85 9. 33 8. 64 
PANT OTIU seen asl i las 14.05 | 13.09 | 11.78 | 10.48 | 13.96 | 13.23 | 11.68 | 10.30 11. 64 9. 51 8.388 
WA re raeye aay 6! te ae 13.24 | 12.44 | 11.40 | 10.31 | 13.85 | 12.67 | 11.43 | 10.26 11.61 9.33 8.95 
ANGEa VE ANS NED ee 15. 64 | 14.62 | 12.82 | 11.33 | 15.65 | 14.57 | 12.80 | 10.73 11.90 8. 91 8.52 
BULB Suite See) YS ke 16.44 | 15.28 | 12.97 | 11.10 | 16.53 | 15.31 | 12.91 | 10.30 11. 50 8. 67 7.87 
JNib Vea biS| res ts an eae 16.34 | 15.12 | 12.49 | 10.33 | 16.62 | 15.26 | 12.23 9.16 11.05 8.53 7.10 
September........._. 16.97 | 15.59 | 12.88 } 10.24 | 16.97 | 15.59 | 12.55 | 9.08 11.13 8. 23 6.91 
October way sis uae 17.23 | 15.38 | 12.04 9.47 | 17.23 | 15.39 | 11.57 8.02 10. 48 7.34 6. 42 
November. .......--- 15.65 | 13.69 | 11.06] 9.00 | 15.55 | 13.53 | 10.46 | 7.70 9.75 7.16 6.76 
December........... 12.94} 10.84 | 8.64 7.53 | 12.77 | 10.64 8. 29 6. 69 8.76 6.31 5.95 
} 
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BULLETIN 982, U. S. DEPARTMENT OF AGRICULTURE. 


TasLE 1.—Catile: Monthly average price per 100 pounds, 1918-1920—Continued. 


EAST ST. LOUIS—Continued. 


| 
Cannets aaa | Veal calves. Feeder steers. 
| a 
| Ment ie Hoary eae Light 
Month. | i) eavy | (1,000 800 
outh | Cows ae, weight, lbs. | (800 to Ibs. 
| Can- | dium | | 1,000 
| and nani waisht,|| COB up), | Ibs.) down), 
helt |e esa e) | mon |¢om- "23 | eom- 
steers.| me- + | com- 
| ers. Wagan to | mon } jon | mon 
| eee choice. | to ae to 
| Ghioice choice. | 4 occ. choice 
| | ee oat Fie 
| } 
1919. l | 
Mays ie Wek tel $6.28 | $7.08 | $13.18 | $10.60 |$12.02 |$11.37 |$10. 84 
JUNC ey ee a ad 6.54 | 7.50 14.14 12.66 | 11.54 | 10.46 9.89 
July Ree Od Seed 6255 | -8805 |) 14.56.) 12.88 |. .01s8. 10.15 | 9.37 
Atigust! Hi oe 8a ak 6.46 | 7.77! 16.90 12.23 | 11.08 | 10.27 8.94 
September...........-.| 5. 74 7513 | 17.51 11. 40 | 10.92 | 10.04 8.97 
Octobersees ee 5.79 | 6.63 | 16.28] 11.48) 10.63 | 9.55] 8.50 
INovember:22. to 5.84 | 6.76 15453 10.49 | 10.69 9.52 8.50 
December. ........:.-: 5.91 6.70 | 14.60 9.82 | 10.84 9. 86 8. 59 
1920. | ; 
JANUAR YS opto s 6.14 | 6.86] 15.74 9.99 | 10.82 9.93 9.73 
Webruarye onde cece | 6:14} 6:49 j 14. 95 9.58 | 10.76 | 10.05 9.65 
MAT. CHE Mees ie ecine 5. 87 6.25 | 14.66 9.50 ; 10.60 | 10.15 9.69 | 
oS hulle eee nee 6.01 | 6.38 | 14.51 10.00 10.45 | 10.05 9.68 | 
May... Sls Sh | 5:$9| 6:37) 12.78] 10.13 | 10:03; 9-77) 9.26 
TUNES ey a ee as | 5.66 62128) 12585 10.17 , 10.39 | 10.02 9.05 
TUlyaas feces ae! 5.19 | 5.60] 12.47] 9.19 | 10.36] 9.62 | 8.79 
AICS 1 eee eepnas 5.00 | 5.35] 12.09 8.65 | 9.58 8.66} 8.08 
| | Light and 
} | medium 
| Weight 
(750-1,000 
| lbs.) common 
| | | to choice. 
September........... 4.65) 5.18 | 14.44 7.51 9.58 $8. 93 
Octobere=. ssseepeee. 4.21 | 4.52 12. 96 7.595.| 9.23 | 8. 41 
November: 5 esse 4.06 | 4.34] 12.04 8.08 | 9.01 ; 8.32 
Decemberes-ees esse. 3.71) 4.14 10.06 7.06 | 7.92 | 7. 25 
H i 


| Stock cattle. 
Calves. 
Cows hat 
. | and 
“com | Hele | 
ean ih Gish Com- 
Te com- , Good | mon 
Ghoice.| ™202 and and 
to choice.! me- 
choice.| dium 
| 
310.05 | $8.30 | 39.76 | $8.09 
9.57 | 7.84 | 8.84 7.60 
9.01 | 8.24) 8.89 7.32 
8.63 | (7.47 | 8.71 6.99 
8.5400 37.15 ET OAS a 7205: 
8.16 6.78 | 9.07) 7.17 
8.21 | 6.77% | 9°02) Nis 
8.380): 17. 04 [29203 4. . 7222 
| 
8.704) 47.35 OMS Ye 7125. 
8.74 | 7.12} 9.66 7.90 
8.78} 7.39 |-9:75 | 8.00 
8.72 | 7.541 9.75 | 8.00 
8.51 | 7.55} 9.73 | 8.00 
8.65 | 6.97 9.50) 8.00 
CEN HE cao nee nee 
7.385) “5568 Se geen ees 
| | 
} | 
7.7L) 5566) welt 0238 
7.31 | 5.21) 6.94 5.08 
7.06 5.14 6. 96 5.43 
6.14 4.88 6.89 5.17 


TABLE 2.—Cattile: 


Monthly and yearly average price per 100 pounds 
Chicago, 1910 to 1920.1 


\ 
1910 


Month. 1911 1912 1913 1914 
JanUaryesssss-2 $6.20 | $6.15 | $6.85 | $7.80 | $8.45 
February...... 6.35 6.15 6. 60 8. 25 8.30 
March rc sane 7.35 6. 20 7.20 | 8.30 8.35 
ASD St ase aa 7.55 | 6.10} 7.65] 8.15] 8.50 
Le hee Set ea 7.50 | 5.95 | 7.95} 8.00] 8.40 
AULIMIG =: ae eee 7.50 6.05 8.00 8.15 8. 60 
Dyes ee ee 7.10 | 6.30} 7.90) 8.25} 8.80 
BATICNISL See ace 6. 85 6.95 8. 50 8. 30 9.10 
September..... 6.80} 6.80] 9.15} 8.50] 9.35 
October. 2.12 6. 60 6.75 7.90 8.40 9.05 
November..... 6. 20 6.70 8.10 8. 25 8. 60 
December...... 6.00} 6.65] 7.85 | 8.20] 8.35 

Average?...| 6.83 | 6.40} 7.80] 8.21 8.65 


1915 | 1916 | 1917 
$8.05 | $8.35 |$10.15 
7.50 | 8.35 | 10.50 
7.65 | 8.75 | 11.25 
7.70 | 9.10 | 11.75 
8.35 | 9.50 | 11.90 
8.80 | 9.85 | 12.15 
9.20 | 9.25 | 12.35 
9.05 | 9.45 | 12.70 
8.95 | 9.40 | 13.10 
8.80 | 9.75 | 11.70 
8.70 | 10.15 | 11.10 
8.35 | 10.00 | 11.40 
8.43 | 9.33 | 11.67 


1 Prior to July, 1920, from Chicago Drovers’ Journal, 
2 Simple average of monthly average prices. 


1918 


312.10 
12. 00 
12. 60 
14.70 
15. 40 
15. 85 


| 11-yr. 
1919 | 1920 | "5% 
$15.80 |$13.95 | $9.44 
15.95 | 13.05] 9.36 
16.05 | 13.10| 9.71 
15.85 | 12.30| 9.94 
15.00 | 12.25 | 10.02 
13.55 | 14.95 | 10.31 
15.60 | 14.68 | 10.50 
16.45 | 14.30 | 10.67 
15.50 | 14.95 | 10.77 
16.15} 14.61 | 10.41 
15.10 | 11.65| 9.96 
14.35 | 10.08] 9.65 
15.45 | 13.32] 10.06 


MARKET STATISTICS. 


tt 


TaBLE 3.—Calves: Monthly and yearly average price per 100 pounds, Chicago, 1910 to 
1920.1 : 


Month. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 Hues 
January.......- $8.60 | $8.75.| $8.75 | $9.75 |$11.00 | $9.85 [$10.15 |g13. 40 |$15. 35 |g15. 62 |$17.74 | $11.72 
February...... 8.65| 8.40| 7.50 | 9.85 | 10.75.| 10.35 | 10.65 | 12.65 | 14.15 | 15.75 | 16.73 |. 11.40 
Match! ts! 9.00 | 7.40] 8.00] 10.50] 9.00 | 10.00| 9.65 | 13.40 | 15.25 | 15.01 | 16.73 | 11.27 
Wath ed. 7.85 | 6.60| 7.40] 8.50] 885| 8.40] 8.75 | 12.50 | 14.50 | 14.31 | 14.22]. 10.17 
May ioe 7.35 | 7.25 | 7.75 |. 9.25 | 9,50] 9,15 | 10.40 | 13.25 | 13.50 | 14.66 | 12.12 |:, 10.38 
Tite shed. 7.35 | 7.60| 8.00| 9.75| 9.40 | ‘9,60 | 11.25 | 13.40 | 16.02 | 16.37 | 13.68}. 11.17 
Sa eee Ob acai 7.60 | 7.40 | 8.75 | 10.40 | 10.60 | 10.25 | 11.40 | 13.00 | 16.67 | 17.88 | 13.98] 11.63 
‘August........ 7.75 | 8.00 | 9.75 | 11.50 | 11.00 | 11.50 | 12.00 | 15.15 | 17.28 | 19.62 | 15.08 | 12.60 
September -.... 8.50 | 8.75 | 11.25 | 11.25 | 11.40 | 11.25 | 12.40 | 15.00 | 18.63 | 20.52 | 16.39 | 13.21 
October........ 8.65 | 8.60 | 10.00 | 10.50 | 10.65 | 10.85 | 11.50 | 14.85 | 16.83 | 18.05 | 14.18] 12,24 
November.....| 8.75 | 8.35 | 9.85 | 10.35 | 10.35 | 10.15 | 11.85 | 13.50 | 16.86 | 17.60 | 13.74 | 11.94 
December...... 8.50 | 7.85 | 10.25 | 10.75 | 8.65 | 9.65 | 11.75 | 15.25 | 16.01 | 16.56 | 10.39.|~-11.42 

Average2...| 8.25] 7.91 | 8.94] 10.19 | 10.10 | 10.08 | 10.98 | 13.78 | 15.$2 | 16.83 | 14.58 | 11.60 

\ 


1 Prior to Jnne 1918, from Chicago Drovers’ Journal. 
4 Simple average of monthly average prices. 


TABLE 4.—Cattle: Monthly and yearly top price per 100 pounds of beef cattie, Chicago, 
1910 to 1920.3 


Month. 1910 | 1911 | 1912 | 1913 | “1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 ae 
Januaby--- 22+ | $8.40 | $7.10 | $8.75 | $9.50.) $9.50 | $9.70 | $9.85 |$11.95 |$14. 30 |$20.00 $20.00 | $11.73 
Bebruary..-.--| 8.10) 7.05}! 9.00) 9.25) 9.75 | 9.50} 9.75 | 12.25 | 14.50 | 20.25 | 17.25) 11.51 
Marches 8.85 | 7.35] 8.85) 9.30] 9.75] 9.15 | 10.05 | 12.95 | 14.75 | 20.50 | 16.00} 11.59 
ANDI MKR ESS ese 8.65 | 7.10) 9.00} 9.25 | 9.55} 8.90 | 10.00 | 13.50 | 17.60 | 20.50 | 16.00 | 11.82 
Waa se cceet ni 8.75 | 6.50 | 9.40} 9.10} 9.60] 9.65 | 11.05 | 13.70 | 17.75 | 20.00 | 14.50) 11.82 
DUNE eee tat 4} 8.85 | 6.75} 9.60) 9.20] 9.45] 9.95 | 11.50 | 13.90 | 18.00 | 17.00 | 17.25 11.95 
SUVs heel foe 8.60 | 7.35 |) 9.85 | 9.20 | 10.00 | 10.40 | 11.30 | 14.15 | 18.75 | 18.50 | 17.25 | 12.30 
PUL PTIS Gee ce ee 8.50 | 8.20 | 10.65 | 9.25 | 10.90 | 10.50 | 11.50 | 16.50 | 18.90 | 19.35 | 17.75 | 12.91 
September-...*] 8.50 | 8.25 11.00 | 9.50 | 11.05 | 10.50 | 11.50 | 17.90 | 19.60 | 18.15 | 18.35 | 13.12 
Octobers se --. 8.00 | 9.00 | 11.05 |. 9.75 | 11.00 | 10.60 | 11.65 | 17.50 | 19.75 | 19.50 | 18.50 | 13.30 
November.....| 7.75 | 9.25 | 11.00 |> 9.85 | 11.00 | 10.55 | 12.50 | 17.25 | 19.75 | 20.50 | 18.15] 13.41 
December......) 7.55 | 9.35 | 11.25 | 10.25 | 11.40 | 11.60 | 12.60 | 16.25 | 20.25 | 21.50 | 17.25 | 13.57 

For year..-; 8.85 | 9.35 | 11.25 | 10.25 | 11.40 | 11.60 | 12.60 | 17.90 | 20.25 | 21.50 | 20.00} 14.09 

! 


1 Prior to June 1938, from Chicago Drovers’ Journal. 


TaBLE 5.—Calves: Monthly and yearly top price per 100 pounds for veal calves, Chicago, 
1910 to 1920.3 


11-yr. 
1919 | 1920 ae 
$17. 50 |$19. 50 | $13.09 
17.50 | 19.50 | 12.90 
18.25 | 19.00 | 13.02 
17.50 | 18.00 | 12.01 
17.25 | 14.50 | 12.05 
18.50 | 15.25 | 12.54 
19.25 | 17.25 | 13.02 
21.25 | 17.75 | 13.93 
21.50 | 18.50 | 14.40 
21.25 | 17.75 | 13.94 
19.00 | 15.25} 13.14 
18.00 | 13.00 | 12.36 
21.50 | 19.50 | 14.58 


Month. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 
January.......- $10. 00 |$10. 00 |$10. 50 /$11.00 |$12.00 |$11. 00 |$11.00 |$15.00 |$16. 50 
February. ....- 10.00 | 9.50 |) 8.25} 11.00 | 11.60 | 12.00 | 11.50 | 15.00 | 16.00 
Marchese ae-2=- 10.25 | 9.00) 9.00} 12.00 | 11.00 | 10.75 | 11.25 | 15.25 | 17. 50 
PAPAS oo cehe ne 9.25) 7.35} 9.00) 9.50} 10.75} 9.25 | 10.50 | 14.00 | 17.00 

Eis so dhcecanae 8.50 | 8.25 | 9.40 | 11.00 | 11.00 | 10.00 | 11.75 | 15.50 | 15.35 
SUNG Se225- 205-7 9.25] 8.75 | 9.00 | 11.10 | 10.50 | 10.50 | 12.25 | 15.85 | 17.00 
Duly sve Re. 9.00 | 8.25 | 10.00 | 11.50 | 11.50 | 11.35 | 12.25 | 15.25 | 17.50 
August......... 9.40 | 9.10 | 11.50 | 12.35 | 12.00 | 12.35 | 12.75 | 16.25 | 18.50 
September. ..-_. 10.15 | 9.75 | 12.00 | 12.50 | 12.50 | 12.25 | 13.25 | 16.50 | 19.50 
October.......- 10.25 | 9.75 | 11.50 | 11.85 | 11.50 | 12.00 | 12.75 | 16.00 | 18.75 
November. ..../ 10.25 | 9.00 | 10.75 | 11.50 | 11.75 | 11.25 | 13.25 | 14.75 | 17.75 
December...-.- 9.75 | 8.75 | 11.25 | 11.75 | 10.25 | 10.50 | 13.50 | 16.75 | 18.00 

For year...) 10.25 | 10.00 | 12.00 | 12.50 | 12.50 | 12.35 | 13.50 | 16.75 | 19.50 


1 Prior to June 1918, from Chicago Drovers’ Journal. 
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TABLE 6.—Beef cattle: Monthly farm price per 100 pounds, United States, 1910 to 1920. 


Date. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 11 ¥T- 
Apes tavemeasan $4.71 | $4.58 | $4.46 | $5.40 | $6.04 | $5.99 | $5.85 | $6.86 | $8.33 | $9.65 | $8.99! $6.44 
Hep g.6 4641 4.57 | 4.61 | 5.55| 6.16| 5.93 | 5.991 7.36 | 8.55 | 10,02 | #981 6.58 
Maris... 000. 4.87 | 4.66) 4.75| 5.88| 6.28] 5.92| 6.37] 7.91} 8.85 | 10.34| 9.08| 6.81 
(Sori 15, chit i 5.31 | 4.67] 5.15| 6.08| 6.29] 5.96| 6.66] 8.57| 9.73|10.81| 9,20] 7.13 
May 15.1.0... 5.23 | 4.59) 5.36] 6.01| 6.33| 6.13] 6.73] 870 | 10.38 | 10.84] 8.97] 7.21 
June 15 5.20] 4.43| 5.23 6.02] 6.32] 6.20| 6.911 8.65 |'10.40 | 10.20| 9.321 7.17 
Taly6.o 22 .. 4.84] 4.28] 5.17] 5.98| 6.38| 6.07| 6.78| 8.30 | 10.07] 9.96 | 8.93| 6.98 
Wu 15 oe | 4,64] 439] 5.37| 5.91| 6.47] 6.18] 6.51| 8171 9.71| 9.82| &56| 6.88 
Sept. 15.62. 4,65 | 4.43| 5.35 | 5.92| 6.38| 6.061 6.55| 8.40| 9.63] 9.02] 8.29) 6.79 
Octiis, A207 4.64| 4.32] 5.36| 6.05| 6.23] 6.04] 6.37| 835| 9.33| 865| 7.77| 6.65 
Nov. 15.1.0... 4.48 | 4.36] 5.22| 5.99| 6.02] 5.85.|-6.44| 8211 9.14] 865] 7.15| 6.50 
Tec! 15. 2 ee 4.45 | 4:37 | 5.33| 5.96| 6.01] 5.75| 6.56| 824] 9,28| 8631 6.361 6.45 

Weighted 
average..| 4.76 | 4.45 | 5.15 | 5.91| 6.24 | 6.00| 6.47| 8.16] 9.44] 9.56| 8.321 6.77 


TABLE 7.—Cattle and calves: Yearly receipts at principal markets, and number on farms, 


1900 to 1920. 


{In thousands of animals; i. e., 000 omitted.] 


4 aoe Ae Number on 
Receipts at principal markets.! rai ein ih 
Year. , 

Chi- | 82 | Oma-| st. | HASt | Fort | Den-|Sioux| Fo | motay | Milk | Other 

cago. City. ha. | Paul. Louis.| Vorth.| ver. | City. | . eph. ‘| cows. | cattle. 
S00 eats cee 2,865 | 2,083 828 221 698 (7) 240 300 390 | 7,625 | 17,136 | 50,586 
dU O) Leese Sse ets 3,213 | 2,127 818 190 892 (?) 227 309 439 | 8,215 | 16,834 | 45, 500 
TOO 2s ae eee 3,193 | 2,279 | 1,011 306 | 1,113 132 324 405 517 | 9,280 | 16,697 | 44,728 
AGO SMES tet 3,704 | 2,137 | 1,071} 303] 1,140] 447] 236] 379] 625 | 10,092 | 17,105 | 44,659 
THe I 3,527 | 2,163 | 944 | 389/1,074| 643] 265] 331] 587] 9,923 | 17,420 | 43,629 
LOOKER eee 3,791 | 2,423 | 1,026] 489] 1,124] 813] 294] 403] 547 | 10,910 17,572 | 43,669 
NOOB Tee ee | 3,742 | 2,556 | 1,079 | . 487] 1,121} 838] 329] 385] 606 | 11,143 | 19,794 | 47,068 
1907S a 3,727 | 2,670 | 1,159 | 520 | 1,133 | 1,022] 307] 410] 616 | 11,564 | 20,968 | 51,566 
103s ee 3,461 | 2,458 | 1,037 | 463 | 1,145 | 1,069 | 420] 385] 584 | 11,022 | 21,194 | 50,073 
AQOQ EEE et 3,340 | 2,660 | 1,125 497) 1,241 | 1,197 426 426 592 | 11,504 ! 21,720 | 49,379 
Toa ea inyenes 3,553 | 2,507 | 1,224 | 604] 1,208] 1,071 | 399] 439] 565 | 11,570 | 20,625 | 41,178 
i SU bs oes rs sect 3,453 | 2,370 | 1,174 539 | 1,067 $84 298 487 513 | 10,785 | 20,823 | 39,679 
12 Ree ees 3,158 | 2,147 | 1,017 524 | 1,200 | 1,039 414 431 494 | 10,424 | 20,699 | 37, 260 
TOUS eee one 2,888 | 2,319 962 532 | 1,100 | 1,186 499. 394 450 | 10,330 | 20,497 | 36,030 
OTA Fue ee 2,601 | 1,957 939 585 | 1,041 | 1,176 443 368 356 | 9,466 | 20,737 | 35,855 
LOLG ea See 2,685 | 1,963 | 1,218 856 992 944 424 534 441 | 10,057 | 21,262 | 37,067 
TORO WAS 3,250 | 2,331 | 1, 434 941 | 1,200 | 1,081 601 602 480 | 11,920 | 22,108 | 39,812 
VOUS e222 3,820 | 2,902 | 1,720 | 1,197 | 1,405 | 1,960 653 707 670 | 15,034 | 22,894 | 41,689 
NOT See pay aie 4,448 | 3,320 | 1,993 | 1,430 | 1,509 | 1,665 728 818 870 | 16,781 | 23,310 | 44,112 
OT O wera ai one 4,253 | 3,085 | 1,975 | 1,491 | 1,473 | 1, 267 824 814 750 | 15,932 | 23,475 | 45,085 
LO ZOE eee ere 3,849 | 2,500 | 1,603 | 1,373 | 1,254 | 1,134 617 752 643 | 13,725 | 23,619 | 44,750 


1Comopiled from Drovers’ Journal. 


2 Not in operation. 


Tasue 8.—Cattle and calves: Combined monthly and yearly receipts at Chicago, Kansas 
City, Omaha, and East St. Louis, 1910 to 1920." 


{In thousands; i. e., 000 omitted.j 


Month. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 |-1916 | 1917 | 1918 | 1919 | 1920 |t-vear 
| | 4 

January.......- 6411 700| 660| 606 |. 526| 518} 606| 807) 763)  998| 47 | 697 
February... ... 515|. 516 | 486|. 486 | 445 |. 377 | 534 | 567 |) 709) 682| 64281 01 542 
March..1..-.... 590 | 655 |. 502| 481}. 481 | 593} 558 533] 779] 646| 698) © 577 
Aipriteahins. ib 49g | 498|- 515|-- 523 | 445| 465) 452 600:| 881] -706| 532| 556 
May! 5 6L.. 553| 612} 484] 452| 404| 461| 558| 708| 688| 668| 642] 566 
irae ae | 630| 620| 462| 525| 473| 474| 530| 701| 705| 641| 696| 587 
Tyee mea @62 | -680 | -ste |~ 568 |- 457 | 462 | 535 | 773 | 967|° 881) 6O9|  6b2 
August......... 915| 7641 667| 688| 565) 611 | 807 |» 808'| 911 | 926)! 868) 1775 
September... 995| 766| 868| 923] 784| 730| 861 | 1,029 | 1,347 | 1,131 11,032] 951 
October........ 1,040 | 1,044 | 1,010 | 824) 813 834 | 1,146 | 1,309 | 1,320 | 1,362] '932] 1,058 
November... g34| '757| 674| 606 | 558| 798| 915 | 1,148 | 1,167 | 1,169 | 1,029| 878 
December. ..... 617 |. 5551 676| 588] 581 | 605| 716| 864] 1,032) 976 | © Glgyl mia 

Total....... 8,490 | 8,067 | 7,520 | 7,270 | 6,532 | 6,858 | 8,218 | 9,847 [11,269 |10,786 | 9,205 | 8, 551 


1 Figures prior to 1915 compiled from Drovers’ Journal. 


MARKET STATISTICS. 


TABLE 9.—Cattle and calves: Monthly and yearly receipts, 1910 to 1920.1 


{In thousands; i. e., 000 omitted.] 


CHICAGO, 

Month. 1910 | 1911 | 1912 | 1913) 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 eer 
January....--.. 293 | 328) -323| 270] 241 | 216| 259] 360] 297] 421 | 380 308 
February...... 252)|) 9249) 245 = 204 | 218/153 | 231] 247 | 325) 302 |y 295 247 
March.......... 272; 269) 271| 227] 232) 993! 240] 9298} 370] 282) 302 265 
Nose Lia wie 254] 253) 289} 274] 935) 9220] 223] 280] 397] 319 | 243 972 
Mayenne 266 | 312 268) 226) 205) 221) 270'| 315 | | 315} 309) 326 276 
WOW oacepe ood. 288) 266) 220] 240| 217 | 227) 225] 261/ 308] 300] 308 260 
Tver sls ee 281 | 2883.) 225) 215] a9! 201] §212,) 247 | 3681 346 |). 270 258 
ISBIOF Lo Goon 338 | 286 | 236] 202} 210) 227| 267] 269! 300] 282) 301 265 
September. .... 318 | 259) 248) 259! 936. 230] 283) 359] 434 |) 342) 351 302 
October........ 367 | 359), 299] 262] 947 | 997] 368} 472 | 462] 464| 329 351 
November..... 347.| 326,| 252) 2341  130°| 2721 356 | 421! 4421 453 | 441 334 
December. ..._. 277 | 270 | 283}. 277 | 239 | 267:| 316 | 362 | 429] 4333) / 301 314 

Motaless: 2) 3,553 | 3,453 | 3,159 | 2,890 | 2,601 | 2,684 | 3,250 | 3,821 | 4,447 | 4,253 | 3,849 | 3,451 

KANSAS CITY. 

Month 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | At ve ; 
January........ W720) 71968) 165) |. 159s}. 135") 4a) age 182°) > 2071) 5268") 7196 179 
February....... TQTANeeeTSOMl 110) 132). 110. 97 | 132], 141°) “165 | 180} » 157 135 
Marches). 117 ASSU 42 y ee O Tee eM ORs, LOR eISBN lh esl TSO samen) tt GGu ee lial 143 
Xora ae aD 122 |) 198) |% 115 12" 130 SOM eis i MOON NS SeleneosiANeTon 98 133 
Mayor at Re) 141} 142| 102] ' 106 S77 [Ps ORM cIS4eh eaten mlGORh 16S 0e1 37 132 
Times saat aot 163uleee16Sv i 12h es 1335) LOG nee TOON Sahn 210" 1651|" 9160s!) salir 148 
ieee 196) 213 147/194). 128) 9118] 164] 314) 309) 950] 206 204 
IA pUSten. | DOT ay ASME DIS NEM SOT IE. 175) 186) |e OR Tal 2a east S237 |eauais 266 
September. ...- B35 I e262QV ie, S22N I B74. ||) O72) le tong eoRnal so ghl a warn ie Sep. e in aaG 328 
October.......- 358| 372] 363) 309] 302) 314] 3941] 385] 464] 435° 279 361 
November..... IGT Ni e230). 202) 08206, 268 .3/8272)| aboala 3604 879: | 34m 293 279 
December...._- ATEN MIS2 SAMS) ASS TSO | Mad ssni O87 inoo50 I 255 \oens 5 182 

Total.......| 2,506 | 2,370 | 2,147 | 2,319 | 1,956 | 1,962 | 2,331 | 2,902 | 3,320 | 3,085 | 2,500 | 2,491 

OMAHA 

Month. ‘1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 ae ue 
January.......- 83 99 95 84 $3 81 | 122.) 147 | | 1521. 165) 167 116 
February.....- 81 81 79 79 67 701 WU gon 134 |) 124s\ieato9 g4 
Mareh........_. 96 93 80 72 To) lea OS |e ale: 109 | 151] 121] 138 106 
Ryall eS 7A 68 67 70 65 90 OGh LOM W188 MOS salle 95 
Mayaeeh i juin ie 75 84 59 62 55 $4 90 | 127} 129] 107] 109 89 
woe. J 64 72 44 55 55 80 741} 107 | 119 96 |' 97 78 
Finlgenean eas 74 75 48 45 41 55 61 89 | 135] 146 79 77 
INURE SL 143 | 129 83 77 74 CEN SODAS RY Nh iUtey | seaepy |i ke 119 
September..._. 174 | 128 130} 143'| 186] 147) “153 | 184] 245] 258] 194 172 
October........ 164 |) 162ue 68 (8 123° |" 1249) eou73! saul 2250.) 212). 285.9 192 189 
November...... 110 | 101 80 79 TA TA NR I Gal ore Ie Vonieyil le S168) 141 
December.....- 85 30 85 73 Sil TOOn| toda 4D a73el) o166uliaalon 110 

Total.......| 1,223 | 1,172 | 1,018 | 962 935 | 1,220 | 1,435 | 1,718 | 1,992 | 1,975 | 1,603 | 1,387 

EAST ST. LOUIS 

Month. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 ean 
January........ 93 17. 77 93 67 77 76,| 18! 1077 1441 102 94 
February...... 55 54 52 71 50 57 60 78 85 76 81 65 
March.......... 64 51 44 54 50 61 64 64 79 83 87 64 
Axons ais Wii 48 49 44 49 46 42 44 60 98 90 55 57 
lens: ey 71 7A 55 58 57 54 64 89 84 90 70 70 
TSENG) ld Wy 115 | 114 86 97 95 67 GAG OS e 13 85 | 114 100 
Ay Meret en 111i | 109 96 | 114 97 88 98} 123 | 155) 1389) 114 113 
August......... 143 | 104] 130) 118] 106] 105] 131) 123) 136] 139) 134 124 
September..... 168| 1171) 168) 147| 140] 112] 140|) 158] 91] 151 | 151 149 
October........ 151 | 351 |.¢ 180 | 180°) 1401) 120, 58). 202) 182) 178) 4 132 157 
November....- 110 99 | 140 87 90/ 110) 150) 145! 145! 156] 132 124 
December...... 79 73 | 124 81 | 102 991) }123-}- 123 | 135 | 142 81 106. 

Motaliey aa 1,208 | 1,072 | 1,196 | 1,099 | 1,040 | 992 | 1,202) 1,406 | 1,510 | 1,473 | 1,253 | 1,223 


1 Figures prior to 1915 compiled from Drovers’ Journal. 
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TasLe 10.—Cattle and calves: Yearly receipts, local slaughter, and stocker and feeder 
shipments at public stockyards, 1915 to 1920.1 


RECEIPTS. 
{ 
Market. 1915 1916 1917 1918 1919 1920 
| 

PAT bay, GN, Yel SAME sae) Nese Rae 42,167 106, 717 | 46,078 39, 326 36, 376 
AnarilolTex! See. Wie as 115, 683 132,726 351, 997 271, 631 184, 670 146, 625 
PA planta, Gra! VAIS yea asd MEN OL aan 1s UAE Take 27, 586 | 21, 715 18, 484 20,747 
Murisia Ge 1 Uke bes Dita UN es) TR AU 14, 086 | 13,615 14,354 12, 761 
BaltimoresMd 052 ee te 146,463 | 178, 419 228,139 | 226, 846 249,198 286, 910 
Billings, Mont....... 1, 950 5,495 8, 295 | 8,470 15, 996 2,273 
Birmingham’ Aja Se VO We es ye Tale | 19, 136 18,551 | 21,995 23,714 24,418 
BOston Massie 1 PER aly 43,383 89, 830 90, 602 103, 502 97, 545 75, 332 
Biitialo, ANG Wi) pa! eae 363,239 | 476,895 531,035 | 667, 671 749, 029 676, 676 
Chattanooga, Tennizi2 Si eh ban 23,765 24, 616 13,317 12,157 12,522 
CharlestonyS.(Ciib Gi USe Ny Vinge Gre i: |S AS ee 211 TSI cL 8S 5 ee eee 
Cheyenne siWeyo see aa pate aul qaeanie ace 40, 248 47, 483 46, 652 23,325 
Chicago, SINie teases, Va: | 2,684,973 | 3,249,800 | 3,820,271 | 4,447,689 | 4,253,408 | 3,849,495 
CincinmatigO hi oes: su ween | 281,122 | 352,040 452,836 | 455,291 460, 487 441,044 
Cleveland) Ohiowis. Wis hore |) 9102343 sl seep 81397 295,913 | — 301,854 304, 558 281, 254 
Coimmbia, S. C 5, 664 4,227 | 5,192 6,709 5,956 
12515 1, 379 | 3,491 2,767 2,351 
9,105 8,401 | 11, 984 9,061 | 7, 643 
21, 339 26, 034 | 29, 561 30, 702 32, 625 
601, 460 653;377-| 728,268 823,727 616, 565 
200,220] - 262,944 . 252,326] 297,968 234, 68 

BSA TE ee ed Ok aT ls al Us a ANA eo 653 | 2,419 2, 266 ; 
1,200,320 | 1,404,741 | 1,509,409 | 1,472,830 | 1, 253, 550 
130, 154 189,916 | 211, 632 202,777 | 151, 693 
Wmeryaville4 alti Uses yell MU Pye |e apes sp 37,740 | 32, 279 36,015 | se ies 

es SRE ETE Bee Ie set eet ae | 56, 582 37, 947 28, 
22,925 34, 807 44) 643 38, 917 44,565 
1,080,522} 1,959,537 | 1,665,009 | 1,266,635 | 1,134,323 
HostoriaOhion See) a tsa 8,454 12, 444 12, 322 | 9, 581 10, 850 13,753 
Indianapolis, Ind...........-- | 351,741 | 405,069 501, 155 504, 190 515, 347 597, 097 
Jacksonville, Fla............-. capes seh e 3, 240 9, 308 | 39, 764 16, 331 6, 662 
Jersey, City Neges 1.) ee | 491,131 746, 341 754,976 | 649, 620 744, 860 833, 254 
Kansas: City Mors. uns) ie | 1,963,498 | 2,331,467 | 2,902,253 | 3,319,511 | 3,085,007! 2,500,166 
Knoxyille,Tenn2 5 2 a | 13, 619 | 17,319 19, 626 | 19,038 21, 190 20, 992 
atayetterndaeer Ci se | 10, 239 10,075 14, 291 | 13, 954 16, 882 19, 143 
Wancaster;Palsets2. | 114,518 144, 161 258, 245 303, 705 238, 982 287, 218 
Mopansport indies ass Rake | 247 380 1,010 1, 259 668 1,111 
Louisville, Ky ha ele Wee 141, 802 291, 766 220, 933 218, 428 246, 373 | 4 om 

BALLOT © DIO ae eee a Bee ne ti NA I PE | SRI BNe Sica gly ONE | 1,510 13, 106 : 
GT A HIRE 1,552 5,040 | 3) 685 5, 570 18, 953 
223,750 | 243, 607 295,472 | 370,431 398, 136 443, 947 
16, 913 | 8,034 5, 180) occ. deste es eer a 
it Mpa Ed Bae a a 7, 233 34, 295 51, 998 68, 337 
Ls a Sa ee 38, 997 117, 930 87, 585 83, = eh ee 

CY AO TD Sea IR 0 a | RAS a 2,389 2, 127. | 2 
29, 608 | 37, 733 50, 099 80, 663 120, 583 72,526 
PS 2 RL ok | 153,813 165, 823 174, 482 191, 340 213, 289 
351, 819 321,735 276, 300 385, 1a 402, 221 316, 291 
ate Ne {ann lary SE apt @ Las a 15970) |. Nose 5 DAEs eee eee 
agit Cute a a Aa aa 63,779 117,470 104, 036 63, 617 
226,827 | 324,853 620, 175 630, 109 593, 282 399, 706 
1,218,342 | 1,434,304 | 1,719,822 | 1,993, a 1,975, s 1, 602, 799 
SP MPV ee i ok pa Pai lt a eo el paca a 78 TaN 
ER Cote a) Se rw a rd a 3,452 6,095 %, 839 
12, 820 19, 802 24,737 31, 688 27, 193 36, 446 
135, 756 179,764 192, 421 193, 663 201, 047 226, 461 
338, 380 168, 883 559, 570 522, 683 616, 263 | 732,770 
75, 414 82, 506 105, 409 119, 639 125, 203 140, 705 
130, 074 130, 051 185, 808 205,301 | 216, 942 178, 249 
23, 299 | 28, 635 25, 966 22,497 28,540 30,091 
441,471 479, 946 670, 167 869, 888 750, 151 642, 899 
31, 653 | 42, 932 35,040 26,181" |e oE ee eee pee 
855, 589 941,125 | 1,197,129 | 1,430,408 | 1,490,926) 1,373,114 
eeu Cantal 11,973 41,97 53, 906 66, 698 49,071 
139, 412 208, 076 192, 885 175, 919 250, 097 233, 284 
Es SE Ata 24, 955 39, 093 56, 036 66, 024 57,939 
534, 154 601, 667 706, 718 817, 593 814, 093 751, 658 
STARDA HS Di A Bie ae pa 6,972 6, 962 7, 754 14, 301 
691 16, 903 25, 881 51, 086 74,003 67, 166 
ease Mead 15, 525 20, 316 26, 883 28, 540 22,172 
33, 905 26, 055 32, 129 44, 289 57, 231 64, 147 
ey aa AS Ine 14, 892 15,780 13 He 22,559 26, 559 
ST AN fey fs Meese dey oe Re Bea RATIO: |). SLATE AT 
153, 035 220, 133 371, 307 393, 914 310, 965 242,113 
otal ees Se. Ae Bild, 14, 552, 833 | 17, 675,537 | 23,065,721 | 25, 294, 557 24,025,834 | 22, 196, 665 


1 Complete information for 1915 and 1916, particularly on disposition of stock is not obtainablefrom many 


of these markets. 


MARKET STATISTICS. dud! 
TasLeE 10.—Cattle and calves: Yearly receipts, local slaughter, and stocker and feeder 
shipments at public stockyards, 1915 to 1920'—Continued. 
LOCAL SLAUGHTER. 
Market. 1915 1916 1917 1918 1919 1920 
ANU anay.s NYRR EIS 2 ie | 7, 464 5,779 3, 669 3, 020 
Amarillo Texty sos Sear! y EG a pais AA ia Nar EEA 848 802 
MGlamta Ganon me IPe 8S vans 15, 141 11, 361 | 10, 854 15, 456 
AUCMStANGaeiep eos) 2 yeas 10, 391 7,616 8, 846 7,714 
Balinmore, Madea 2: 22. S445. 5 121, 518 125, 768 | 145, 357 169, 866 
Billimess Mombpaees oo) gan! 1,595 1,192 53 64 
Birmingham, vAla. so. oN y 15, 238 20, 565 21, 616 23, 538 
Boston, MiMasssam ah OO tai. | age SCO are es SP ome 2 GR eg AI Ug Hee RT FR CE 
BatinloysNWiveny Ly ban. 211, 743 205, 307 202, 300 190, 356 
‘Chat tanooza, PALO TAT ease etesror |S piel Soca ARN | iy el pont alae eps 8, 832 9, 815 10, 346 
Whanlestomep Cline eee nes. 
Cheyenne, Wyo SL. a a | 
@hicaco, Tl eee ites 2S eee iy yo2: | 2,953,073 | 3,422,380 | 3,052, 001 2, 602, 863 
Cincinnati, Ohio.............. 6, 6% 299,471 | 302,801 | 305,313 ” 283, 197 
‘Cleveland, Ohio............... 111, 041 164, 300 | 223, 104 | 223, 169 | 243, 886 228, 296 
Srilcmriiae SMM oor. ee RANE Wewas ais sei 4, 305 | 5, 609 5, 956 
Columbus Ohio ss | ae. | 942 ” 879 | 75 374. 188 856 
Dallas ne xepeeem ices tenis feet OMS hs 9, 105 | 8,401 | 11, 984 | 9,011 7, 643 
Daydon-Ohiore: jose ss sys. < 17, 097 18, 014 | 23,114 | 25, 434 24, 741 26, 563 
Denver: Colopen see.) 5 525-5 65, 988 89, 040 131, 407 | 185, 043 | 174, 350 152, 959 
etroleMicheer ee ya Gae et oe ne ale 164, 990 173, 626 | 192, 322 | 188, 857 202; 242 
Dublin, Geet oe ole stare aller cents sper clad au clk asta | 8 | 408n Sse eres 47 
Basic Womens. 520" 723, 089 887,722 | 1,087,367 | 1,139,805 | 1,018, 740 743, 928 
JBL TEST, ANS ces os Ny bea ee rN Te a ne 10, 036 | 19, 294 | 24, 151 21, 044 
1Bauceseay silks), Cheb § ish CU i VIREO DG tl btn | 37, 440 32,191 35, 747 38, 159 
TERED, LER ae Ul Ue sal ea ea eM i JE lg ce 13, 054 | 12, 926 8, 669 
IDNA VAUD, Telola a) S42 a eee |e ie 13, 099 | 14, 598 14, 568 | 15, 758 23) 675 
Fort Worth, Usd okcane Ue Mini 361, 860 473,641 | 991, 323 954, 038 | (oul 5ST, 575 
ia OTe gy ON n= 2a Aap aN a A 2, 424 2, 626 2,381 2771 
Indianapolis, LUG ly css ei Rae 175, 524 208, 135 269, 752 268, 428 | 245, 263 256, 605 
MACKSOTusll Orhan eine ye ce IN\ ey NET AN on pe 6, 330 38, 422 15, 665 5,917 
Jersey City, TS dade aah ae | 491,131 746, 341 | 754, 976 649, 620 | 744, 826 833, 098 
i<amsas CityeMom Ses 935,025 | 1,300,544! 1,677,122 | 1,915,017 | 1,617,169 | 1,263, 882 
KnoxvillesMenmisy 2a) Uae. 10, 889 13, 045 9, 606 8,731 8, 990 11,514 
Mater ehiomln det einer Mews Vn ORG 6, 526 | 6, 013 5, 348 | 7, 159 8, 394 
Manica suerMmlgarep mee oki esse tle dear iit 2 Le a RGR ee aa 27,751 | 45,185 55, 032 
Logansport, isa | ass NSB enn 112 89 47 38 | 54 53 
Louisville, Ky...22....... 53, 861 69,610 | 76, 276 74, 386 87, 386 86, 607 
AVE ATLO LIMO ai omer me St) Ui ape est ali Ph MN agh eS 2h csc 8 Ar SUSE oul eet Sa en 298 1,095 1, 047 
Memphis, ANDES 5 Shea A el lee A Med deltas : mel blage be apmeemianat art dE TA ag Pai AD NI Bb! a a 1, 169 387 
Milwaukee, Wis.............-- 178, 921 213, 893 262, 930 320, 738 334} 423 389, 887 
WL ovitsy UNI) one A ee 12, 844 7, 162 | Aci QAy, 5 eave ie Pons Laren ninlh pe 
Montgomery, Ala....... BE ERS en SRY ia 4 UA aa ATOR BN 2, 752 sy CU 
Nashville, Tenn............. Oe ace Ay AS 7,041 27, 058 31, 721 40,875 45, 879 
Nebraska (CHAT, TRIG Ep PII I to CE i ae oe RR age Se eh Ib aS WUE AE Ao aletneitls DKS et Re les oo 
J /GAGY BATA aU TAY Bip ata aad Ie Ly NZ TSE SONS EN irl lea Bae A ae se es al cn ad aalS ales 
BNewpOrleans sibaeae) ieee oe ne 140, 979 | 154, 855 160, 409 162, 535 174, 059 
ENG WAOLNE RY ee: kona 351, 819 321,735 | — 276,300 385, 121 399, 510 315, 500 
Norfolk, NI eee CT eee Peco) DA eeN cle ple rhea aaah PAO) Salida eae Speer eee bores ads Lathe 
Ogden, Utah Bs did wp Pe ete eal re matarcek, pera ty Hear iA a EN Pe 5 11, 682 11,973 10, 766 15, 734 
Oklahoma, Okla.......-.. 129, 795 220, 684 415,173 528, 224 367, 574 227, 584 
‘Omaha, Nebr PB ane eeeae Lg 682, 549 842, 901 996, 385 | 1, 137,977 1, 135, 517 913, 645 
ROTTS SLIT Pane Ome he RU aa iat at Mies || ok Ae a RM 789 TONS see tere 
TESCO} NAVIES SAN 2 id a Ue Dy A ee Sed Sede BS 53 90 14 
PE SOni a) pull ei) Ui 9, 583 13, 758 13, 983 25,789 17, 849 18, 365 
Philadelphia JER eh nies Salta eid a a to ga Ee an a 1 182, 721 185, 587 195, 508 221, 225 
IES DULeT Passe poe Aen kik 50, 810 91, 704 167, 936 163, 163 150, 987 170, 641 
Portland Oreg Ahh Uy) 40, 116 42, 168 55, 622 65, 411 62, 208 69, 927 
Pueblo, Colones) COREY Fetus 0S yoy RIAN Ray oh aaa AB earns Sad aes Mer nner als 
Richmond, Viawes.! 11 ess: 11, 037 12, 729 14, 266 12, 758 16, 700 18, 508 
st. Joseph, MOR sen es DELL. aie 267, 083 331, 124 458, 552 569, 110 531, 100 410, 054 
Ste LonissMo2222 2. 19, 975 25, 137 25, 271 DI BSN Gh SMES NCD AE I ED 
Ste Paull Minneeui (ies 380, 620 487, 022 615, 635 529, 562 710, 058 
Salt Lake Citys Utah ieee 998 11, 046 23, 184 18, 866 13, 940 
San Antonio, Tex....... Gt PRL Se ay nee aE ae 55, 155 20,015 14, 468 36, 938 
Seattle, Wash........... ie 24, 955 38, 903 55, 618 63, 621 55, 585 
Sioux City, lowa.............. 232, 795 295, 849 385, 253 362, 570 342, 264 
SOMME ALS Seah) skeet) |e Seagate eV. ol eels Cea 183 857 1, 128 5, 603 
Spokane, Wash..............- 3, 180 14, 273 36, 053 36, 402 34, 668 
Tacoma, Wash.............--- 15, 525 20, 316 25, 528 24, 338 21, 981 
Toledo, Ohio................-. 12, 368 10, 471 12,539 13, 487 18, 301 
Washington, D.C............. 14, 892 12,277 15, 253 20, 380 25, 361 
IVVEELGOT EO Wie RMEGSS = Sis Spee ek nt iol aM ened esac AS ROA a it ON ay ela Ing be RIN (lA J ce TASS AM 
Wichita, Kanse).0)0.0 00.282, 85, 984 122, 365 145, 000 133, 298 84, 487 
Motal...) SA es A 2 7,911, 502 | 10, 293,613 | 13,275,168 | 14,874,380 | 13,633,166 | 12,194, 126 


1 Complete information for 1915 eae 1916, particularly on disposition of stock is not obtainable from 


many of these markets. 
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Tasie 10.—Cattle and calves: Yearly receipts, local slaughter, and stocker and feeder 
shipments at public stockyards, 1915 to 1920'—Continued. 


STOCKER AND FEEDER SHIPMENTS. 


1916 | 1917 1918 1919 1920 
PATI Ay Nis Yee oon es Seka NTO Say LL IR Yo a ete 1, 295 1, 152 | 770 702 
VA rill OMENS 22 2 LRN eR 109, 575 262, 543 197, 138 | 122, 148 90, 453 
ea Eh al fz te A G2) SiGe ea ay ne ge aro ea eye eal (Al iMesh SE ee Hiotelerctita marcas. = | 1,705. | 3, 948 902 
Noha b Ci Wal 6 Me ea DS RADY a a yo re H 727 3, 084 | 2, 492 2,257 
‘Baltimore Mid ey seee eee le eu le ae 6, 800 8, 250 10, 650 | 4,612 4, 627 
‘Billings; Monts aerhey Wieser VSAM Ue Re eee yal Mee lereta tare 4, 835 3, 864 | 9, 112 1, 343 
Birmingham, Ala 898 1, 607 | 346 | 1, 242 4} 
Boston; Massy ae he ee eee Oe eae) aI era pI Ss Pe] te hyn ale eave Green cyte | fore fc pal Sap toe ae Se ee ona 
BUM alOs Nien ae eae oe eee a 26, 080 24, 828 | 31, 421 39, 096 13, 840 
Chattanooga, Alene! a ei che Dae ASU nsae tee ee ak imitate 2,311 2, 193 2,176 
@harkestoms Sh Ges Ne ye A en ee eek i ea a1 lea te epee abe dosccus Hse 54|Goosnnensd a 
Cheyenne <W.ay Or seks ee tee eee i BSE a ag eee Reed Se eine og at RCosdacbes ae 
Ohicagos Tl senses Oe endl See 255,696 | 357, 819 401,437 | 508, 793 417, 483 
CincinnatinO hig Saya ee eae 25, 643 | 22, 169 | 29,772 | 28, 372 27, 749 
Cleveland sO Higa tO Pa ee ie see ya [era ke eerie ata | 3, 359 4, 012 6, 043 3, 096 
ColumibiasS2C Mages oa eae ies DIR ae aes eee al 256 206 | LU B\bonenteac ee 
Colimbuss OHO eyo eee As mice P50) |e apes: 30 | 91 69 
J DETERS CG Ney. il Re RTE aN LTE A Hg ea ape Nem Ni Peers Sse esepaceetemciede=cocsen 
Dayton, Ohio 2,050 | 300 | 829 | 300 967 
DenvernColos rs yase 2h seman esa e heres neo 385, 587 | 397, 035 | 402, 210 483, 326 407, 026 
Detroit Mich See Cee ae Seay at phen ore | 8, 760 8, 381 | 6, 334 17, 084 15, 641 
41D yl 0) Wut As @ p28 Pia pe ese SUR AI a ge ag a RL BL See lg 645 | 295 359° 240 
Mast SbezOUiss Manama. eas 160, 854 220, 538 | 225, 073 234, 045 167, 797 
MEP ason Next Gee IM RR OU Le SN, 159,348 | 177, 559 150, 732 114, 534 
AIM ELYVULO AOA Eye earn 2 eines OMMEI SRS EE a eprint | Ree Wis pee 9 | 383 26 8q| ate ee 
yrs (Svs eet: aoe gece a a ee DR I tablet Al bee See eee Mell herreeetinn) 4 mre aE eee ae lle oe ae 
VANS ville sda sea se ae ce hee te oem |e cibrs hymns 1, 369 | 2,498 | 1,150 | 1,013 
HOrtawWiorths Desc m os eee ret eee Or 311, 820 436, 845 | - 392,496 | - 326,983 278, 048 
Haostoria Ohio wee Ciaeeee steno oe ea eetee 6, 209 4,070 3, 437 | 4, 644 4, 702 
Indiana polissind= ss sees teed eae ce 45, 413 46,192 | 55, 722 | 50, 033 47, 705 
Jacksonvalleiblowea one ue seer cee bee 832 1, 053 1, 048 | 9: 
OUSC VA CITA ad taco Stee Osea re ae ese | Mean nee eae eine UE re Pe beetin aH ed cane ete [ee Se pete cepa Meee aeanee 
Kansas Citiyg MiOm ac ys cae feng ire RY a 893, 488 948,127 | 1,053,415 | 1,035, 609 778, 214 
Karo xvill es Mem tos tends ea tas Ceara tates 715 | 5,914 | 7, 554 | 8, 190 4, 462 
feats ette lim dies son dueeaaen ee un enyN 156 543 740 | 1, 509 1, 217 
1 Bact Wey Ce) yd eee ee ih ee ON So Lh aaa Ae OE lh 93, 037 | 95, 062 86, 855 
MOgansponi wind 2 wees ese ese eeue 39 | 196 | 215 | 58 104 
AL Ouiswilleyekcyee es. Os oea une eta e 55 | 
Marlon iO hiGs 35% )-)5 55 1a eo seke a ne se Le | 
Memphis, Tenn 
Milwaukee, Wis | 
IMO pieH Al at Siete ce bE NAL SYS eee 306 | 
IMOTILEOMERY; pAUAY cio ase Sash nach ey oe bao en ema 183 | 5, 957 9, 263 28, 174 
Nashivillesmennt epee ee tame Cause eis ra 6, 519 2, 642 | 2,683 | 11, 029 13, 837 
Ne braskai@ityxNe brs te Se CL she pe) EO SCs R iy sep ue epee eee I Re aa | 238 | 508 370: 
New Brighton Minnz a0 os: i Shen 460 | 604 | 2, 826 | 757 948 
New Orleans; ue sea SORES 54 DFS CRO Red 7,991 | 5,095 | 5, 933 | 18, 326 16, 708 
OWA YCOTIC EN ric ¥ repo eae Roney Bo ede 2 Ie ae ci fa RM aa I a ears aes 5a eS ee 
NORTON BVia ee tees. cn eae eo Ue eC maar ey CUO MONT RYE he tee AO in llee.csio cei REG h aS Sie oe Renae 
DedensiUitahyes ye an ei Reale ates se 4,640 | 26, 716 | 47, 961 28, 314 
Olan oma @ lla deny cae eee Nn aN 88,376 |. 172,248 | . 154,881 | 135, 962 106, 322 
Omaha wNebrepaeeae see eras open 532, 795 | 561, 242 526, 068 656, 284 450, 647 
OTA ge DULAC ery Br LM NE SEE CANOE Lies one A SE ee 07 ie ae Vis aio cet SCT © re ae | 
fEEEWST CLO) AVC HSH OEE SS ce ir BON a PRS a srr as Als a fd ah Sela a AG 2M cs ote ane 125 
PEO as TIME eat NUMER. Mase i Cae 2, 427 | 1, 701 2, 208 | 300 1, 465. 
philadelphia yeah vee BAL a SEs ou ham AMIR Cl Mel aE Se (20 LS RARE es ies caesar 
EB FHS) Oy oe Lge t= Wie en ann aR Ca eS ges Te eg te a Pt a ema FCS ry BSSee8 Se BEE neat eee 
POTATO O rep eeey uated nuns athe EERSTE 11, 934 17, S48 17, 658 21, 329 25, 977 
PATEDLOR COLO MSR a ways SA ree Ta a Rare | seven GATT ie ayaa ee 78, 775 6, 956 5, 385 
AVICHMON GV ee ee oe hee Sh eal 623 502 1, 438 1, 845 1, 891 
Bt. ue oseph, Me Bees En eS NT RE a 94, 872 126, 584 115, 516 124, 096 102, 964 
[ad Dio) v NCSA ore aN UN a eer CNY ep NparapSIeR ey tee BA T-ASE A cy op ee =) Se Sees SM Met ee ee sf oie as Soa 
StesPaull Mamma. pe ies Sk 357, 823 357, 13 336, 968 416, 408 315, 977 
Salt-bakel Cityssutahe rere ee ey ae 1, 525 25, 056 22, 680 25, 188 15, 686 
SAMA N TOMO Wh Ose as. aa Aneel n na ini 59, 232 43, 142 53, 433 137, 464 95, 743. 
PICA DUELS IVVIELS Ini a ree Sn Es SE es ie ea ae 190 258 G4) ees ate ee 
Sioux City, TO wags ot ama SEE TEA 302, 926 | 328, 984 238, 271 
Sioux Falls, S. Dak 3, 580 614 1,091 
Spokane, Wash). /s.......5: 11, 864 | 27, 671 22, 932 
AGACOMS AWiESDEE Seats. Soo ey eG nel, y 1, 367 3, 137 317 
ToledoyOhioxe spe Ns We aT Ne es 5, 355 4, 288 4, 703. 
Wiashin ston Ds Cas ee eA 122 459 97 
Wie terCowiy Mass oie eee ee eee eee eee eae eee eee eee tefele Seal ke oe een aa 
Wichita,! Kansi tain ous gaa ke eee 107, 083 | 192, 185 187, 532 | 115, 847 103, 751 
Motes oe sey! yea eH us tl alan Te agayel 3, 846, 694 | 4,803,390 | 5,013,039 | 5, 286, 429 4, 101, 757 


1 Complete information for 1915 and 1916, particularly on disposition of stock, is not obtainable from 


many of these markets. 


MARKET STATISTICS. RS 


TABLE 11.—Cattle and calves: Combined monthly and yearly receipts at public stockyards, 
1915 to 1920.' 


{In thousands; i. e., 000 omitted.] 


Year. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.| Oct. | Novy. | Dec. | Total. 
| | 
ee | | : ea he - i : ZA 
1915....| 1,029 768 4,017 987 | 1,111 | 1,113 | 1,039 | 1,246 | 1,581 | 1,818 | 1,724] 1,170) 14,553 
1916.._.| 1,202 | 1,055} 1,201 | 1,151 | 1,385 | 1,319 | 1,154 | 1,584 | 1,779 | 2,409 | 1,977) 1,460 | 17,676 
1917... -| 1,696 | 1,302 | 1,330 | 1,539 | 1,961 | 1/759 | 1,729 | 1,814 | 2/357 | 3,054 | 2,626 | 1,809 | 23066 
1918. ...| 1,727 | 1,498 | 1,713 | 2,046 | 1,863 | 1,815 | 2,128 | 2,024 | 2,826 2,865 | 2648 | 2'142 | 25,295 
1919... .] 2,119 | 1,453 | 1,517 | 1,767 | 1,836 | 1,588 | 2,016 | 2,039 | 2,396 | 3,008 | 2,708 | 2,182 | 24, 624 
1620 -| UB8t 1,480 | 1,663 | 1,557 | 1,778 | 1,879 | 1,671 | 1,962 | 2,204 | 2,428 | 1,395 | 22,197 
i | 


1 See note to Table 10. 


TasiE 12.—Cattle ana calves: Combined monthly and yearly shipments from public 
stockyards, 1915 to 1920.1 


[In thousands; i. e., 000 omitted.]} 


j | | | | | | 
Year. | Jan. | Feb. | Mar. | Apr. | May. | June.) July. | Aug. | Sept. Oct. | Nov. | Dec. |Total. 
| j | 


1915_...| 390 | 258| 315| 334! 385 | 376 333 459 752 962 821 467 | 5,852 
} 


| 

| 
1916...| 406| 358] 428| 438| 528! 510| 376| 6191 - 788 | 1,134) 843! 525) 6,953 
1917....| 568] 466 | cy 5A0 790 | 716) 595! 707 | 1,096 | 1,427 | 1,273) 782) 9,473 
1918.:._| 595) 524) 681.) 775] 790). 764] 686} 860) 1,246 | 1/337] 1,255) 798 | 10,311 
1919.__.| 772) 5387] 585| 711] 801| 624] 716] 911 | 1,166 | 1,553 | 1,399} 982} 10,757 


19202 767 | 603 | 582 | 605 784 


799| 734! $80] 1,087| 1,172] 1,165| 653 |. 9/831 


1 See note to Table 10. 


Cattle and calves: Combined monthly and yearly local slaughter at public 
stockyards, 1915 to 1920.} 


{In thousands; i. e., 000 omitted.] 


TABLE 13. 


Year. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.| Oct. | Nov. | Dec. | Total. 
® | 
| 5 
191522. 586 481 650 | 600 652 671 639 682 719 765; 791) 676) 7,912 
TOG eee TAT 665 745 680, 81% 787 739 | 930 947 | 1,184 | 1,135 917 | 10, 294 
1917....| 1,077] 817] 817) 953 | 1,153 | 1,053 | 1,059 | 1,100 | 1,229 | 1,542 | 1,356 | 1,119 | 13,275 
1918._..] 1,088} 963 | 1,015 | 1,237 | 1,080 | 1,058) 1,388 | 1,186 | 1,532] 1,534 | 1,419 | 1,374 | 14, 874 
1919_._.| 1,318 | 890] 912 1,029) 1,037] 957] 1,266 | 1,096 | 1,195 | 1,434 | 1,312 | 1,192 | 13,633 
) 


1920... .} 1,100 865 | 1, 049 951 986 | 1, 061 933 | J,035'} 1,172 | 1,050 | 1,207 785 | 12,194 


1 See note to Table 10. 


TaBLe 14.—Cattle and calves: Combined monthly and yearly stocker and feeder shipments 
from public stockyards, 1916 to 1920.' 


[In thousands; i. e., 000 omitted.] 


Year. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.| Oct. | Nov. | Dec. | Total. 


1916. -—-)) 221 197 250 262 289 264 171 330 464 682 461 256 | 3, 47 
TSI eee e260) 213 249 306 401 353 262 330 588 768 729 344 | 4,803 
1918). ©. 4) 222 214 319 385 491 393 274 418 604 704 623 366 | 5,013 
1919 ee | ood 264 207 391 442 212 236 397 611 839 723 470 | 5,286 
1920....| 349 24() 241 244 323 272 218 |} 314 488 580 593 280) 4,102 


i See note to Table 10. 
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TABLE 16.—Beef and beef products: Yearly exports andimports, United States, 1910-1920.' 
{In millions of Ibs.; i. e., 000,000 omitted.] 


Exports. Tmports.? 
Beef. 
Calendar year. Total 
-. | beefand | Beefand 
Picklea | Tallow. | Oleo oil. beef Sapilh Tallow. 
Fresh. | Canned. jand other products. 
cured. 
56 12 Bo 16 105 P72 es ae acl bs ees Markee 
29 11 42 46 163 201 aes eee eee tes 
; 9 9 29 29 94 BW (Ua) eB A ee ees 
7 4 25 28 101 GS eer Be ee aa 
3l 31 24 10 85 181 204i aeeeebecs 
263 70 43 27 109 511 TAG) eee 
182 54 37 15 84 372 ADH SAE Eee 2S . 
216 66 68 8 33 391 DAN ea a Seer 
514 141 44 4 69 772 20)! | Sars siseuce 
174 54 43 39 76 386 39 12 


90 24 26 21 74 235 50 i 14 


1 Compiled from Monthly Summary of Foreign Commerce. 
2 Beef and veal imports not separately reported prior to 1914 and tallow prior to 1919. | 


TABLE 17.—Beef products:! Monthly and yearly exports, all products combined, United 
States, 1910 to 1920.” 


[In millions of lbs.; i. e., 000,000 omitted.] 


Month. ‘| 1910 ; 1911 | 1912 | 1913 | 1914} 1915 | 1916 | 1917 | 1918 | 1919 | 1920 tyt 

VAMUMALYe see eeijaose clea ens 17 17 14 13 11 33 22 33 43 42 3l 25 
MODI AT Yio esistetsraie aisisicicisis se 19 16 16 14 9 35 28 26 32 3l 20 22 
Marchese samo narsicicascctenicie 24 23 19 16 il 41 26 36 87 27 18 30 
TATU eetetete nel satetataraiare tora 20 él 20 14 14 50 3 52 73 40 30 34 
May seitiasincciels cies = einieras sini 19 40 16 16 15 40 35 52 97 29 25 35 
UMC Seances ners nce near 23 33 14 20 13 71 54 33 91 44 28 39 
AIL yea seetisnieiiceestas sisce las 18 29 17 15 12 50 28 20 54 25 19 26 
INUEUS Ceeeeioicci(asislsisinis/neisie 19 26 16 13 11 43 25 42 69 28 9 27 
Septemberna-s ee ocsmslece 8 16 25 11 12 17 40 26 32 49 25 11 24 
MCTODEL eines aisles ces 15 21 10 il 17 29 36 18 44 46 15 24 
November tis scscis also sees 18 15 8 11 32 37 32 ll 84 29 14 26 
Decemberws esse setiscciens 16 15 9 10 19 42 27 36 49 20 15 24 
Movalecseswesssiyseeccee 224] 291) 170] 165) 181{ 511} 372] 391) 772] 386) 235 336 


1 These figures include fresh, canned, pickled, and other cured beef; tallow and oleo oil. 
2 Compiled from Monthly Summary of Foreign Commerce. 


TasLE 18.—Beef: Monthiy and yearly exports of beef and beef products, United Siates, 
1910 to 1920.) 


{In millions of lbs.; i. e., 000,000 omitted.] 


FRESH BEEF, . 
| 1l-yr. 
Month. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | "9" 
Vena eimnSaonoaesbusecscsuadd 6 3 1 1 1 15 10 Vfl eo 17 23 il 
WEDTUATY Le oeeeseericce nes 7 2 2) () (2 18 18 15 16 14 13 10 
War chieeer cecicetisceaetciciee 6 3 1 1| @ 15 14 17 62 15 6 13 
INont lee SSacosueesencossuges 5 3] (2) 1} (@) 26 14 32 52 22 18 16 
Maye eeu oo eictaolate 4 5 1} @) 1 20 15 28 60 15 4 14 
DUTIN eae etalarcteiaelicicleta relate siel= 5 3] () 1 1 49 40 17 59 15 13 18 
dhbthyeeesededacnnsddeoeasgsse 4 3 1} @) (2) 21 17 13 32 8 6 10 
ATIR TIS eee eee eee tcecaee 3 2 1 1 1 26 4 26 45 (2) ll 
September........-:..----- 3 2 1 1 7 18 7 21 34 7 2 9 
Octoberseeceee eee sass 4 1| (@) (2) 1 il 17 9 26 31) ©) 9 
INOVEMDeIo es etcssisisieeiscels 5 1 1] (@) 12 17 14 3 63 16 3 12 
Hecemberssose see seeeas es 4 1} @) 7 27 12 18 34 6 2 10 
MOUA eearen etteanisias etatctate 56 29 9 7 31.| 263 | 182] 216] 514] 174 90 143 


1 Compiled from Monthly Summary of Foreign Commerce. 2 Less than 500,000 lbs, 
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TasLeE 18.—Beef: Monthly and yearly exports of beef and beef products, United States, 
1910 to 1920—Continued.! 


PICKLED AND OTHER CURED. 


Month. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 eels 
- i} penny Seer, 
TTBS yee er eee tata 3 3 2 2 2 2 3 9 7 6 2 4 
HPebruianye acs us ak 3 3 3 2 2) 2 9) 6 3 4 2 3 
Mier Ch eae ite ae es | 3 3 3 3 2 3 2 7 i 4 2 3 
PASTIME AB AEE RRs os 2 4 3 2; 2 2 3 6 3 3 2 3 
ESSE a HEC on aE e EeeE 4 3 3 2 2 7 2 3 6 3 3 o 
Wht Sec SAR SHE a peace the tea 2 4 2 2 2 3 2 5 2 5 2 3 
ELLOS A A a 3 4 2 2 2 9 3 2 3 3 2 3 
SACRE S Lee seer NG a 4 4 3 2 2 2 3 8 2) 33 2 3 
September................- 4) 4 2 2 2 4 3 5 3 3 2 3 
October share pe as AOE’ 3 4 2 3 1 3 2 5 6 3 2 3 
INOwentlbers see ee nse eat 3 3 2 2 2 3 6 5 4 3 2 3 
Wecemibersy ey OL hs a) 3 3 2 1 B 3 6 7 4 3 3 4 
RO bale meee Neal oe ay 42 29 25 24 43 37 68 44 43 26 38 
CANNED BEEF. 
UEMURA S eos egsousesaaaGS 1 1 1] (@) il 8 1 2 4 13 1 3 
INS DAVRTE ceo dcboe suo daenuae 1 1 1 1| () 7 2 4| 10 8 1 3 
Mar chieee eee IN as a OSS) il 1 1 1] @) 7 2 5 12 3 1 3 
ASS i NO eee Qi) @rle@) tou) 8 Bie Oy AD 3 2 4 
Mey eae NST eee: 1) () Ao] 1cayenyeicay PAN 13) 17 6 6 6 
Tune eae a ee a 1 1 yO). @) 10 4 8| 18 7 7 5 
VU ype ete ae Ray BLN 2 1 1 1] (©) 1 9 3 3 13 5 5 4 
PRT OUIS Gee et SOR EEE 1 1 1 1 3 3 6 5 17 3 1 4 
Septemiberaeeeuceeaai 1 ee) 3 1 4 2 7 1° (2) 2 
Outonermmem ater Tbh anak eye hee) 9 3 i Bical) 21 (2) 3 
November enn ee es 2 2 1|/ @) 9 5 4 2 13 1] () 3 
Decemibergasr ste. hee Ue 1 1 1) @) 5 ) 3 10 8 2| (2) 3 
BR OGM e a Oe Rabe) Soe Bd 0 12 11 9 4 31 70 54 66 141 54 24 43 
TALLOW. 
| 
RATIUIATIy ese ees oye Lee 2 1 38 4 1 2 1 1] (2) (2) 1 2 
HE DRUaL ye eee te ey Le 1 1 3 5 1 2 1 1] (2) 1 2 2 
Mia T Chee prsa CMe Maree 25) utd boal 1 2 2 1 5 1 1 1 1 2 2 
(Monit mee ati a el 1 3 3 3 1 4 1 1] @) 5 1 2 
Naveen cee DMR SE a4) 1 TN Ge} 1 1 2 1 1 2 3 1 2 
ARDEA 4 Sse ete Sues a eg 2 9 2 3 1 1 @) 1) .@) 5 2 2 
SUEY ey Se aie al A 2 7 3 3 1 2 1}| @) 1 4 2 2 
INDE s-o5s ose WG UN 1 4 3 3] @) 3 3 ©) 6 2 2 
Septembers2 045. . ae y 2 4 2 1) @) 3 2 1} (2) if 1 2 
October srs eye Pe Ne 1 2 2 1 il 2 2) @) (2) 3 77 1 
INOWenmber sea c ei o! S: 1 2 1 1 1 1 1] (@) (2) 1 2 1 
acer bere nun eamennn ll i 5 2 1 1/ (@) i Oy He) 3 3 2 
NONI ey secre eet Rae an a 16 46 29 28 10 27 15 8 4 39 21 22 
OLEO OIL 
PATE Veen tte ek ees 5 9 8 5 vid 5 6 4 1 6 4 5 
Be DRUA yee Led em Ty, 9 7 6 5 6 6 1 3 4 3 5 
TNT yO a ia) Re oe 12 15 12 10 8 il 8 6 11 4 6 9 
SANT OVEN ha ee ea ar ing wil 11 29 12 8 10 11 9 3 6 8 8 10 
ER Var aay yd AMMRELE MEAD Hay AN Tbk 25 9 11 12 5 5 7 13 3 11 10 
ANANAIGNS Soc ok cS ap eee 14 16 9. 15 10 9 7 2 13 ia eee A) 10 
ROU a ee Bas ee ee eee Oe 9 15 10 10 8 9 5 2, 4 4 4 i 
UENTHCCADISI CALS GO TI ae eo ale 10 15 8 i 4 8 9 3 5 8 4 7 
Sieyoriercoiloveres) Gee Oe Pa er i 14 5 8 5 13 10 4 5 7 6 8 
Ochobere eet helen by 12 6 7 b5) 10 8 | (@) 1 7 10 7 
INGOVeTMDET ss S25. see so se 7 Tf 4 7 vit , 6) (@) 3 7 7 6 
December seen abe so ee 7 6 4 7 4 10 5 1 4 6 7 6 
Ota eee Ne 105 | 163 94} 101 85 | 109 84 33 69 76 74 90 
y | 


1 Compiled from Monthly Summary of Foreign Commerce. 2 Less than 500,000 pounds, 
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TaBLEe 19.—Beef:! Yearly exports, United States.? 
[In thousands of pounds; i. e., 000 omitted.] 


Year ending June 30. Calendar years. 
Exported to— 
19103 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1918 | 1919 | 1920 
| - 
Belgium....... 3,271! 3,909) 4,852) 2,328) 3,755) 2,481) 4,546) 20,347) 31,236) 27,108) 24,620) 37,759 
France...------ 1 409] 249] 532] = 153] 68/105, 455| 59,614) 58, 207| 67,816] 87,168] 6,427| 1,196 
33, 943) 33,170] 22,768) 20, 722| 17,951] 1,393 Aas Ala teatee 1,052 2,127| 31,337 
858} 831 971 409 438) 11,872) 53,588) 14,019} 26,933) 55,553) 39, 814 642 
Netherlands....) 48,043) 68,694! 67,884] 47,073) 47,751) 35,234) 29,858) 13, 069|.....-.|...-.-- 6, 829) 38, 093 
Sweden........ 2,303) 2,293] 3,353) 2,448) 2,014) 6,690} 9,922) 2,248 13| 2,240} 9,025! 3,342 
Gaiced King- | 
dom........--|111, 699) 63,068) 33,323) 17,183) 14,551/144, 554/198, 276/205, 156/384, 614/558, 344/113, 383) 29, 587 
Canada.. .| 1,677| 2,107| 2,461) 1,517) 1,987) 2,503] 8,366} 35,213] 45,438] 13,240] 4,347) 6,753 
Newfoundland 
and Labrador| 7,739) 7,476) 7,037) 5,225) 6,219) 5,457) 7,105) 8,986) 7,719) 7,499) 7,567) 7,024 
Other countries | 43,555) 50,519) 47,665) 35,851) 35,408) 41, 402) 51,502) 32,632) 14, 678) 16, 907/132, 545) 58, 115 
Totalt.--4-2 253, 497 232, 316/190, 846/132, 909/130, 142/358, 041/422, 778|389, 877|578, 4471769, 111/346, 684/213, 848. 


1 Includes canned, fresh, pickled, and other cured beef, and oleo oil. : ur 
2 Compiled from Monthly Summary of Foreign Commerce. 
3 For 1910 oleo oil includes neutral lard. ~ 


TABLE 20.—Beef, fresh, chilled, and frozen: Yearly exports by principal countries. 
[In thousands of pounds; i. e., 000 omitted.] 


Exported by— | 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919 
| 
Argentina......---.- 559,325) 689,674) 755, 849] 807,388) 813, 427| 799,694) 942, 907| 870, 458| 1,092,631) 883, 452 
Aistraliaes a2 222: | 109, 428) 108,786) 142,210) 218, 919]! 292, 066)1 114, 676)! 242, 082/1180, 249) 1119, 990)........ 
Braziliessssos-222 (epehon ool oene sre) Se SaEes| PARSE Banosode 18,770) 74,209) 146,500) 133,397) 113, 831 
British South Af- 

PICA S22 cee s 37 240 312 165 488) 5,986) 17,687) 47,256) 18,656) 44,409 
Menmarkesoeenee ee 35,854] 27,466] 57,853] 33,241) 38,089] 50,181) 34,220] 35,370| 21,337]....---- 
BrAnceeeee sete ee 6,854} 6,789} 7,292) 12,212) 5,715] 21,626] 22,177] 2,056] 1,547) 3,065 
Netherlands 34,778] 32,890) 40,354) 40,328] 32,865) 45,646) 33,382| 3,741 53| 35,648 
New Zealand......-| 57,083) 27,307) 30,803; 30,636} 69,927) 86,477) 112,071; 99,740 Si) 960) See 
Sweden s-2-f-2-2<s | 3,731! 19,720) 17,609} 8,604) 12,280] 16,521) 7,186} 6,148 10} 3,693 
United States 55,539) 28,782 9, 026 6,350) 31,422) 262,813 181,977) 216, 420 514, 342) 174, 427 
Uruguay 20,719) 116,933) 144; 847|1 109,268) 153, 016| 215, 115| 157,568) 158,398).......-.|-.-.-.-. 


1 Year beginning July 1. 
2 Includes some ‘other than beef.”’ 


TaBLE 21.—Beef and veal: Yearly imports, United States.’ 
{In thousands of pounds; i. e., 000 omitted.] 


Imported from— 1914 1915 1916 1917 1918 1919 1920 

United Kingdom...........-.-. 51, 245 (il SS ausadl bopooo sone boaeecsocslloccoscssacllzccoscsoce 
(COTTE. Ss sab ices S SE CROBROEEE ESE 18, 446 9,934} 10,431] 18,844] 14,910] 31,125 37, 489 
AT SENUING so oe neeee noe em See ae 117, 094 99,658 21,580 733 2,621 261 2,428 
[Opribhyte Ay See 32 cane oaoaceseeos 38, 713 432 116 87 16 94 1,090 
Australia........ 26, 090 Batt Maeee ae 502 269 1,528 2,268 
Other countries 2,731 6,995 7, 645 1,906 5,523 5, 454 6, 907 

ROtallsscgewelseseloae== cla=/- 254,319 | 118,590 39,772 22,072 23,339 | 38,462 50, 182 


1 Compiled from Monthly Summary of Foreign Commerce. 
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TABLE 22.—Beef, fresh, chilled, and frozen: Yearly imports by principal countries. 


{In thousands of pounds; i. e., 00) omitted.] 


Imported by— 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919 
Austria-Hungary... 95| 10,465) 3,374 BSB cles cycillove' 21s sped SUNN rae OL See ga peal Be Rey RN a 
British South Af |. i 

LICR eae eat 1,150) 8,246) 6,154 5,043} 1, 504 35 12 17 4 4 
Ganadaebe-- pees 1,312 874 198 4,450} 2,279 1,916) 4,228) 14,663) 2,233] 1,460 
Cuba. $2232). be 111 48 52} 76 136 34 17 65 14S ems coe 
Denmarkes:- ec 195} 1, 164 988) ATS Mel sSaaiinel 2ouliaecan ce celes seme el jst | so. Wee ae 
Hrange! Saaan. -\- - - 3,074) 5,522} 5,250 5,098} 33,747 381,614] 460, 763) 414, 366] 458, 494) 526, 101 
Germany----.------ ee OR ai) Pasa 7G TMNT “(ap LOE Poste cel bekeGacc|dsousued|iccascasn |ESoeenealeesoss Ae 
Netherlands....--.. 274 348) = 2, 317| 7,413! 3,768) 1,083 85 5 12) 35,992 
Dwedemeee. seen tk. 791 843) 1,157 1,442 453 52 82 Pa LO Aa ee Se 
Switzeriand........ 3,243) 5,371} 5,653 4,472) 2,109 472) 1,276 583 3 126 
United Kingdom...) 785, 73):| 824, 443] 896, 652/1, 030, 771) 990,591) 963,389) 785,826) 681,796] 844,055} 721, 274 
WanibedtS Fatesae toe | sib ec] <e fere aetel| > sietici- b= | 35,822) 254,319) 118,590) 39,772) 22,072} 23,339) 38, 462 

| 


TABLE 23.—Cattle: Weekly average price per 


100 pounds, 1918 to 1920. 


CHICAGO, 
d Fila Stocker and Western 
Butcher stock. feeder steers. range cattle. 
Beef cattle. 
ae eaten St Mele Can- | Veal | 
Ree Heifers. Cows. aire |calves,| Cows 
end- B ls ane, Good,} Com- | good ghee and 
WE— 1 1 x ul- | choice,) mon | < 2 |he.fers 
Com- ete Cae leer ters. aa | and |choice.| me- ae : 
Gosd | mon | Good | mon | Good | mon | “174 ae mie dium | qj 

to and |. and | and | and | and beef lected ancien to pony 

prime.| me- | choice.) me- | choice.) me- en ig ee ; choice hi 2 ; 
dium dium. dium CONES 

1918 

June 8 | $17. 40) $14. 56} $12. 8s) $9.75) $12.85) $9.75) $11. 38)......- 3 OV 1 Ys a Se Seis Canes Pee 
15 17, 26} 14.58) 18.00 9.50} 12. 75 9.35) 11.23) $2% 75! 12.66) $10. 15) $15.53]....-.-)...2... 

22) j- 17. U1}, 14. 20), 12. 75|-, 9200) 12.50) 9 8..75]) 10.55) 7.17] 12.18) 9.75) 16.18)... 2. .)25. 2... 

29 17. 23), 14.21) 12.40) 9.00) °12.00 8.75} 16. 60 Hdd wld. Sam 438 |nelO.fod| eee eens 

July 6 17.27) 14.16) 12. 75 9.53} 12.35) 9.35} 10.63 7.3 11.71 O21 ee O50 | Sersetse |e 
1ST Act eA AT ieel2. Solon Qeodij 12. 52) Otol) 10. 83iny Frode TZ) 9525) 16.6o| 452 aya 20s ee 

20 17.49) 14.16) 12. 60 9.33) 12.35 9.25}' 10. 66 TxOD| emai |e Sao hep Ot 8 | ms = mie lel 

Die ee lieniG|enla.93|\bol2. Lolas Saisie t..90) © 8x65); LOve8|e 6599 end: Tels) G525l= Orsay 22 Set! 

Ang. 3 | 18.04) 13.9) 12.25}. 8.98) 12.10] 8.78], 10.53) 6.90} 11.56) 8.88} 16.75)].-..---].2..2.- 
10 17.95) 13.63) 12. 13 8.55] 11. 90 8.44) 10. 75 6.57} 11.40 8.7 TOSSU | Beeae | eee 

17 17. 82) 13.46] 12.00 8.45) 11. 75 8.45} 10.75 6. 83) 11.5 Sa | eae Leh Oe | apie | men 

24 | 17.74) 13.40) 12.26) §. 78} 12.05) 8.78) 10.85) 7.18) 11.65]. 9.00) 17. 48)...-..-|......- 

31 17. 96| 13. 8G), 12. 50 9.15} 12.28 9.15} 10. 8& Wg08 bal 2. 23|tuy 9540 |e Solis lapse ee 
Sept 7 17. 9&| 13.55] 12. 28 8.94) 12.06 8.81) 10.33 7.17) 12. 50 9.50} 18, 25) $15. 8} $11..0 
14 18.08) 13.66) 12. 20 8.92) 11.95 8.80} 10. 42 7.13) 12.50} 9.50) 18.68) 15.85) 11.55 
21 | 17.98] 13.20). 11.75) 8.71) 11:42) 8.59) 10.36) 7.08) 12.50} 9.50) 18.9) 15.5t) 11.18 
28 17.67) 12.85) 11. 26 8.06} 10. 85 7. 87) 10. 21 6.44) 12. 40 9.32] 18.65) 15.48) 10.78 
Oct. 5} 17.55) 12.79) 11.21) 7.93) 10.86) 7.91) 10.53] 6.68) 12.20) 9.18) 18.23) 15.7U} 10.73 
12} 17.23) 12.35) 11.18) 7.96} 10.84) 8.00) 10.48} 6.97) 12.10} 9.03] 17.0) 15.68) 10.75 

19 | 16.82) 11.67) 10.73! 7.45) 10.45) 7.50} 9.95} 6.26] 11.34) 8.4) 16.08] 15.25) 10.23 
26 17.29} 12.25} 11.35 8.19} 10. 6% 7.71 9.85} 6.24) 11.38) 8.75} 16.0.) 15.3 10, 40 
Nov. 2| 17.73) 12.76) 12.03} 8.65) 10.93] 7.93). 9.83) 6.28) 11.5) 8.85} 16.30] 15.83) 10.63 
9} 17.58) 12.41) 11.75} 8.16) 10.66) 7.43) 9.53) 5.68 11.15) 8.48) 16.15) 15.75) 10.48 
16 | 17.69) 12.57! 11.75). 8.02) 10.72) 7.42) — 9.74) 5. 75) 11.25) 8.44) 16.88) 15.84). 10,52 

23 | 17.67) 12.67) 11.83) 8.07} 10.81) 7.53) 9.96) 5.96] 11.45) | 8.52) 17.3c) 10.19) 10.53 

30 | 17.41) 12.18) 11.46) 7.81) 10.43) 7.17) 9.84) 5.84) 11.53] 8.63) 17.09) 16.09) 10.34 

Dec. 7 | 17.87| 12.60) 11.55) 7.92) 10.95) 7.61) 9.97) 6.34) 11.73) 8.63) 17.5:) 16.24) 10.71 
14} 17.34) 12.17) 10.95] 7.45) 10.56) 7.25) 9.64) 6.24] 11.47) 8.43} 16.835] 15.83] 10.10 

21} 17.35} 12.19) 11.23) 7.75) 10.66] 7.54) 9.67) 6.74) 11.86) 8.73} 15.3L) 15.70; 9.84 

28 |} 17.58] 12.39) 11.39) 8.06) 10.79] 7.88) 9.75) 7.18} 12.00; 8.84} 14 34)......./....... 

1919 

Jan, 4} 17.95) 12.88] 11.87). 8.79] 11.21) 8.51] 10,08) 7.79). 12.18) 9.05), 15.83).-.22.-)25..... 
11 | 18.14). 13.14] 11.80) 8.76) 11.17) 8.36} 10.61) 7.57) 12.15} 9.18] 16.9U)..-.-..]..-_... 

18 | 18.10) 12.98} 11.79) 8.54) 11.21) 7.89) 10.52| 6.80) 12.10) 9.10) 16.0o)..-....|.....-. 

25 | 18.13) 13.01) 11.73)» 8.57), 11.21). 7.93)-. 9.97) 6.91) 12.43) 9.35) 15. 15]2...2--|2--22.- 

Heb: 1). e17. 97), 5 12.73) 10. 61), 8522) W512) 7474) 4) 9992). Gall; 1238, 9213) 1418). 22252 2/e eee 
8} 18.44! 13.65) 12.45] 8.91) 11.95} 8.33) 10.55} 6.43) 12.61) 9.51] 14.83)..-...-J2...-.. 

g 15 | 18.20) 13.45) 12,21) 8.49) 11.64, 8.03} 10.33) 6.25) 12.64, 9.35) 15.18]....-..}..--.-.- 
22 | 18.11) 13.46) 12.87! 8.99) 12.43) 8.74} 10.50) 6.85] 13.05) 9.65) 16.15)....-..|....... 

Mar. 1] 18.08) 13.40) 12.99} 9.17} 12.55) 8.86) 10.45} 6.95/ 12.99] 9.62} 16. 85/.......]..-.-.- 
8} 18.31) 13.58) 13.30} 9.51) 12.78) 8.99) 10.75} 6.71) 13.05) 9.69) 17.65)...._..|.-:...- 

15! 18.43! 13.61] 13.58) 9.56) 12.91) 8.91) 10.73] 6 45) 13.13} 9.69) 17. 70)..-....|....... 
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TABLE 23.—Cattle: Weekly average price per 100 pounds, 1918 to 1920—Continued. 
: CHICAGO—Continued. 


Beef steers. Butcher cattle. 
Canners 
. . . . and 
Week Medium and heavyweight Lightweight Hei cutters. 
oad (1,100 pounds up). (1,100 pounds down). eu Cows, | Bulls, 
ing— com. | Com- 0- 
Gan Choi | saiViTal 0H Nene 5 ; a 
oice : oice) i ) an ows an- 
and | Good. Mea Gone and | Coed aud gon ae choice.| beef. | and ner 
prime. : * | prime.) ; fe heifers.| steers. 
| 
eipisuey| 
1919. f | 
Mar. 22 |$19.15 |$17.25 |$14. 74 |$12.51 |$17. 87 $14. 59 $11.21 ($11.32 $11.10 |$10.68 | $6.36 | $8.45 
29 | 19.09 |.-17.09 | 14.88 | 12.63 | 17.73 14. 58 11.32 | 11.37 | 11.08 |} 10.51 | 6.15 8.45 
Apr. 5 | 19.19 17.14 | 15.18 | 12.80 ; 17.75 | 14. 87 11.58 | 11.61 | 11.34 | 10.80 6. 55 8. 50 
12 | 18.95 | 16.70 | 14.72 | 12.58 | 17.48 14. 70 11.50 | 11.29 | 11.06 | 10.75 | 6.57 8. 50 
19 | 18.87 | 16.79 | 15.02 | 12.97 | 17.58 15. 00 11.81 | 11.74 | 11.52 | 10.70 | 6.87 8. 63 
26 | 19.12 ; 16.81 | 14.95 ; 13.03 | 17.61 \ 15. 09 12.21 ; 11. 872) 11.62 | 11.15 7.09 &. 98 
May 3 | 18.88 | 16.60 | 14.63 | 12.70 | 17.26 | 14.71 11. 83 | 11.36 | 11.14 | 10.87} 6.74 8.95 
10 | 18.44 | 16.20 | 14.41 | 12.63 | 16.79 | 14. 45 | 11.83 | 11.38 | 11.13 | 1143] 6.33 9.05 
17 | 18.06 | 15.98 | 14.50 | 12.70 | 16.55 | 14. 40 11. 83 | 11.60 | 11.40 | 11.18] 7.12 9.15 
24 | 17.19 | 15.49 | 14.23 | 12.64 | 16.04 | 14.19 11.71 | 11.58 | 11.37 | 11.19 We2t 9. 25 
81 | 16.71 | 14.90 | 13.56 | 12.28 | 15.61 | 13. 69 11.43 | 11.21 | 10.97 | 10.84 | 7.12 9.09 
June 7 | 15.65 | 14.00 | 12.48 | 11.38 | 14.72 | 12. 80 10.68 | 10.10 | 9.79 9. 93 6. 38 8.55 
14 | 15.66 | 14.19 | 12.84 | 11.59 | 14.62 | 12.91 | 10. 81 | 10.34 | 10.11 |} 10.31 6. 66 8. 83 
21 | 15.60 | 14.09 | 12. 84 | 11.60 | 14.64 | 12. 98 10. 94 | 10.43 | 10.10 | 10.33 6.83 | 8.88 
28 | 15.16 | 13.95 | 12.87 | 11.70 | 14.88 | 13. 16 11.03 | 10.55 | 10.01 | 9.68) 6.82 8. 88 
July 5 | 15.14 | 14.08 | 12.97 | 11.84 | 15.01 | 13. 29 11.09 | 10. 59 9. 88 9.75 | 6.66 8.63 
12 | 16.37 | 15.11 | 18.83 | 12.34 | 15.98 | 14, 02 11.44 | 11.26 | 10.39 | 10.75 | 7.10 8. 70 
19 | 17.33 | 15.73 | 14.08 | 12.36 | 16.58 | 14. 36 11. 47 | 11.35 | 10.53 | 10.78 | 6.95 8. 60 
26 | 17.72 | 15.76 | 18.68 | 11.53 | 16.93 | 14.15 10.93 | 10.85 | 10.23 | 10.20! 6.30 8.00 
Aug. 2 | 17.55 | 15.37 | 13.20 |. 11.15 | 16.75 | 13. 85 10.73 | 10.78 | 10.38 | 10.23 | 6.35 7.50 
18.01 | 15.73 | 13.44 |.11.40 | 17.18 | 14. 08 10.88 | 10.92 | 10.48 | 10.30 | 6.43 7.69 
16 | 18.10 | 16.01 | 14.03 | 11.75 | 17.85 | 14. 88 11.33 | 11.53 | 11.13 | 10.88] 6.86 8.13 
23 | 17.39 | 15.20 | 18.43 | 11.35 | 17.36 | 14, 23 10.98 | 11.18 | 10.58 | 10.33 | 6.73.) 7.98 
30 | 17.28 | 15.02 | 13.03 ; 11.03-| 17.18 } 13.93 10.63 | 11.00 | 10.13 | 9.58; 6.35 7. 83 
Sept. 6 | 16.99 | 14.85 | 12.65 | 10.55 | 16.91 13. 74 10.45 | 10.73 9. 92 8.98 | 6.11 7.63 
16.82 | 14.74 | 12.40 | 10.15 | 17.03 | 13. 54 9.75 | 10.65 9. 90. 9. 25 payetstsy ||. ened Ha) 
20 | 16.67 | 14.40 | 12.18 9.68 | 17.02 | 13. 43 9.45 | 10.63 9.88 | 9.03 5.76 | 7.00 
27 | 16.66 | 14.40 | 12.05 | 9.63 | 17.04 13. 48 10.73 | 10.63 | 9.90 | 9.13 | 5.88} 7.00 
Oct. 4 | 17.28 | 15.20 | 12.58 9. 88 | 17.32 13. 83 | 9.66 | 10.63 | 10.00 9.25 | 6.00 7. 00 
AY 4007570!) 152 57 |" 42. 70 9.93 | 17.65 | 13. 88 9.70 | 10.48 9.73 8. 70 5.83 | 6.90 
18 | 17.96 | 15.45 | 12.45 |} 9.63 | 17.40 13. 50 9-33) | 10. 20: |. 9.23) |> 8215.41) 5553 6. 63 
25 | 18.25 | 15.43 | 12.50] 9.75 | 18.13 | 13.75 | 9.30 | 10.53 | 9.62] 8.79] 5.92 6. 63 
Nov. 1 | 18.18 | 15.13 | 12.05 9.40 | 18.13 | 13. 58 | 8.98 | 10.57 9.72 8. 52 5. 94 6. 53 
8 {18.55 | 15.45 | 12.15 | 9.47 | 18.51 | 13.78 | 8.88 | 10.32 | 9.61 | 8.48 |. 5.79! 6.38 
15 | 19.19 | 16.37 | 12.86 9.93 | 19.02 14. 56 9.63 | 10.78 | 9.98 | 8.85} 6.16 6. 90 
22 | 19.09 | 15.78 | 12.17 | 9.65 | 18.90 14.18 9.23 | 10.67 9.79 8. 80 5. 89 6. 72 
29 | 19.32 | 16.18 | 12.52 | 9.98 | 19.14 | 14 46 9.25 | 10.78 | 9.93 9. 06 5.93 | 6.72 
Dec. 6 | 19.65 | 16.13 | 12. 46 9.90 | 19.49 | 14. 45 | 9.18 | 10.74 9. 83 9. 03 5. 80 6.75 
13 | 20.04 | 16.38 | 12.75 | 10.08 | 19. 87 14.78 | 9.48 | 10.93 | 10.23] 9.08} 5.89 7.10 
20 | 19.12 | 15.61 | 11 92} 9.53 | 19.00 14.05 | 8.838 | 10.35 9. 60 9.13 5. 41 6. 85 
27 | 19.39 | 16.61 | 12.87 | 9.94 | 19.33 | 14.70 | 9.34) 10.55} 9.86) 9.58] 5.76 6. 84 
1920. | 
Jan. 3 | 19.33 | 16.38 | 12.43 | 9.78) 19.25 | 14. 64 | 9.38 | 10.59| 9.89] 9.83] 5.76 6. 88 
1 19.35 | 16.43 | 12.63 9.95 | 19. 23 14. 60 | 9.45 | 10.65 9.98 | 9.78 5. 89 7.13 
17 | 18.78 | 16.20 | 12.88 | 10.25 | 18.38 | 14. 35 9.70 | 10.58 9.95 9. 80 5. 95 7.03 
24 | 17.75 | 15.32 | 12.73 | 10.53 | 17.05 | 13. 60 10.00 | 10.50 | 9.88} 9.88} 6.18] 6.88 
31 | 16.67 | 14.42 | 12.33 | 10.53 | 15. 84 12. ee ce 9.96 | 10.27 | 9.63} 9.55] 6:20} 7.10 
Medi- | | 
Good.| um. | 
Feb. 7 | 16.08 | 13.90 | 12.01 | 10.23 | 15.37 $13.20 /$11.47 | 9.69] 9.86) 9.21] 9.19] 6.03) 7.03 
14 ; 15.96 | 13.78 | 11.82 ! 10.04 | 15.16 | 12.97 | 11.27) 9.48} 9.55 8.93 8.98; 5.84} 7.00 
91 | 15.35 | 13.40 | 12.05 , 10.33 | 14.77 | 12.83 | 11.53 | 9.75 | 9.71 | 9.08! 8.93 | 5.741 7.00 
28 | 14.93 | 12.98 | 11.70 | 10.15 | 14.27 12.30 | 11.17 9.61 | 9.48! 8.90 9. 00 5.60 | 6.90 
Mar. 6 | 15.15 | 13.51 | 12.15 | 10.47 | 14.56 | 12.90 | 11.68 | 10.00 | 10.10 9. 43 8. 83 5. 61 6. 68 
13 | 14.93 | 13.42 | 12.23 |} 10.77 | 14.68 | 13.20 | 12.07 | 10.49 | 10.49 | 9.85 8. 80 5.88 | 6.75 
20 | 14.53 | 12.98 | 11.97 | 10.79 | 14.50 | 12.91 | 11.89 | 10.63 | 10.20 | 9.64] 9.14] 6.03 6. 80 
27 | 14.39 | 12.90 | 11.89 | 10.89 | 14.35 | 12.80 | 11.74 } 10.61 | 10.22 | 9.62 9.24 | 6.19 | 6.88 
Apr. 3 | 14.41 | 18.01.) 11.94 | 10.81 | 14.41 | 12.99 | 11.76 | 10.56 | 10.68 | 9.88] 9.38] 6.33 7.00 
10 | 14.54 | 13.36 | 12.23 | 10.87 | 14.49 | 13.16 } 11.95 | 10.62 | 10.83 | 10.01 9.10 | 6.25 7.00 
17 | 14.85 | 13.64 | 12.52 | 11.19 | 14.94 | 13.68 | 12.49 | 11.01 | 11.01 | 10.07 8.77 | 6.12 7.08 
24 | 13.63 12.30 | 11.32 | 10.40 | 13.77 | 12.27 | 11.24 | 10.20 | 10.28 | 9.39 9.08 5. 60 7.10 
May 1) 13.73 | 12.68 | 11.81 | 11.00 | 13.86 | 12.64 | 11.71 | 10.70 | 10.80 | 10.02 9.50 | 6.12 7.25 
13.75 | 12.87 | 12.02 | 11.16 | 13.91 | 12.90 | 11.96 | 10.89 | 10.85 | 9.95) 9.54) 6.35 7.38 
15 | 13.50 | 12.71 | 11.94] 11.01 | 13.79 | 12.81 | 11.93 | 10.86 | 10. 81 9.80 | 9.35) 6.38) 7.38 
22 | 13.17 | 12.41 | 11.68 | 10.77 | 13.58 | 12.63 | 11.75 | 10.50 | 10.68 | 9.64 9.18} 6.31} 7.38 
29 | 13.05 | 12.41 | 11.64 | 10.65 | 13.56 | 12.73 | 11.82 | 10.55 | 10.53 9.30 | 9.25] 6.13 | 7.38 
June 5 | 13.99 | 18.39 | 12.58 | 11.52 | 14.35 | 13.58 | 12.74 } 11.44 | 10.60 | 9.57 9.25 | 6.33 7.45 
12 | 16.08 | 15.25 | 14.16 | 12.69 | 15.99 | 15.08 | 14.03 | 12.47 | 11.42 | 10.33 9.65 | 6.69 7.70 
19 | 16.61 | 15.70 | 14.39 | 12.44 | 16.50 | 15.58 | 14.27 | 12.24 | 11.07 | 10. 00 9. 82 6.18 7.35 
26 | 16.60 | 15.66 ! 14.24 | 12.27 | 16.59 | 15.57 | 14.12 | 12.09 | 10.85! 9.85 | 9.76 | 5.53] 6.73 
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TABLE 23.—Cattle: Weekly average price per 100 pounds, 1918 to 1920—Continued. 
CHICA GO—Continued. 


Beef steers. Butcher cattle. 
Canners 
di dh ht Lightweight ie 
Medium and heavyweig ightweig +e cutters. 
Week (1,100 pounds up). (1,100 pounds down). Heif- | Gows, | Bulls, 
end- i : ers, | tom- | bo- 
+ ‘on < m= 
We C Ch mon Tas sear C : 
hoice : oice - A, (o) an ows | Can- 
and | Good. Afedt; Cony and | Good. Med Gent By toe é choice.| beef. | and | ner 
prime. _ * |prime. 2 R d | heifers.| steers. 
1920. 
July 3 ($16.35 $15. 48 |$13.99 |$12.01 |$16. 33 |$15. 40 |/$13.86 |$11.78 |$10.71 | $9.68 | $9.30 | $5.27 | $6. 45 
10 | 16.61 | 15.78 | 14.13 | 11.84 | 16.61 | 15.57 | 138.79 | 11.51 | 10.56 | 9.49) 9.00 5.13 6. 06 
17 | 16.68 | 15.71 | 14.16 | 11.88 | 16.77 | 15.67 | 13:89 | 11.43 | 10.63 | 9.61 | 9.15] 5.33 5. 80 
94 | 16.51 | 15.53 | 14.00:| 11.88 | 16.74 | 15.55 | 13.80 | 11.38 | 10.70 | 9.63.) 9.25 5. 48 6.10 
31 | 16.54 | 15.53 | 13.75 ! 11.50 | 16.63 | 15.44 ! 13.66 ! 11.10 | 10.64 9.15 | 9.15 5.20 | 6.08 
Aug. 7 | 16.61 | 15.48 | 13.55 | 11. 28 | 16.63 | 15.30 | 13.28 | 10.50 | 10.38 8.60 | 8.88] 4.93 5. 80 
14 | 16.83 | 15.70 | 13.70 | 11.35 | 16.83 |-15.38 | 13.25 | 10.50 | 10.49 | 8.75 | 8.93 5.08 5.75 
21 | 16.88 | 15.65 | 13.43 | 11.13 | 16.88 | 15.35 | 13.20 | 10.50 | 10.50 8.75 8.48 |— 5.13 5.75 
98 | 17.06 | 15.74 | 13.53 | 11.08 | 16.98 | 15.50 | 18.18 | 10.33 | 10.60 | 9.28 8.25 5. 05 5.90 
Sept. 4 | 17.32 | 15.85 | 13.43 | 11. 00 | 17.25 | 15.35 | 13.05 | 10.05.| 10.75 9.38 8. 25 5. 00 6.00 
11 | 17.50 | 16.06 | 13.63 | 11.06 | 17.44 | 15.69 | 13:25 | 10.19 | 10.751) 9.41 8. 50 5. 00 6. 00 
18} 17.68 | 16.25 | 13.75 | 11.13 | 17.50 | 15.88 | 138.38 | 10.38 | 10.75 9. 50 8. 60 5. 07 6.00 
25 | 17.63) 15.93 | 13.45 | 10.85 | 17.43 | 15.68 | 13.20 | 10.15 } 10.55 9. 20 8.45 | 4.90 5.95 
Oct. 2 | 17.53 | 15.65 | 13.15 | 10.50 | 17.48 | 15.38 | 12.70 9. 7 9. 95 8. 53 8. 23 4.68 5.75 
9 | 17. 73 | 16.05 | 13.55 | 10.60 | 17:71 | 15.75 | 12:83 | 9:78 | 9.85} 8.35) 8.13) °4.43 5. 75 
16 | 17.75 | 15.95 | 13.45 | 10.45 | 17.75 | 15.70 | 12.75 | 9.68 9. 63 8.18 8.08 | 4.38 5. 68 
23 | 17.59 | 15.93 | 13.53 | 10.38 | 17.45 | 15.65 | 12:80 9. 70 9.13 7.95 7.95 | 4.20 5. 55 
30 | 17.57 | 16.15.|18.75 | 10.50 | 17:45 | 15.85 | 13:10 9. 80 9. 23 7. 80 ein) ease 5. 25 
Nov. 6 | 17.33 | 15.74 | 138.25 | 10.38 | 17.16 | 15.49 | 12.78 | 9.75 | 9.58) 8.28] 8.13) 4.53 5. 38 
13 | 16.70 | 14.81 | 12.08 | 9.58 | 16.72 | 14.60 | 11.60) 8.90 | 9.13] 7.99) 7.73') 4.09. §. 03 
20 | 16.14 | 13.84 | 10.98 8.58 | 16.00 | 13.45 | 10.48 8.03 8. 55 (ey 6.98 Sh 0) 4.60 
27 | 16.54 | 14.11 | 11.19 8.63 | 16.41 | 13.63 | 10.46 7.94 8.47 7.42 6. 89 3. 86 4. 56 
Dec. 4 | 15.30 | 12.73 | 10.08 | 8.20 | 15.38 | 12.53 9.68 EOD, 8. 43 7.42 6. 74 4.01 4.63 
11 | 14.53 | 12.56 | 10.50 | 8.44 | 14.45 | 12:21 | 9.98) 7.93] 8.36) 7.53} 6.84] 4.06 4.75 
18 | 13.58 | 11.53 | 9.41 | 7.70 |) 13.63 | 11.01 SSG5s G96 Pie Avial 610i. | 6. Ol. Woe o8 4.35 
25 | 13.88 | 12.10 | 9.99 | 8.27 | 13.98 | 11.60 | 9.24] 7.49 | 7.64] 6.81) 6.32) 3.75 4. 50 
1921 
Jan.- 2 | 12574) 11. 23) 19.63. 8.20) 1 12.95 | 11:30), 9:53) 7295 | 7.91 | 7.09) 6.45 | 4.13 4.88 
Veal calves. Feeder steers. Stock cattle. Western range cattle. 
Light Heavy Medium Light s Beef steers. 
Week | to me-| Heavy] (1,000 | (300 to| (800 Coys Voie Cowes 
‘ 4 . Steers,} and and 
ending—| dium | weight,| pounds) 1,000 |pounds commen lineitere neiters 
weight,) com- | up), |pounds)| down), Sacra | Gare. Com- Com- aneGhe 
medi- | mon com- | com- | com- aa naan Good | mon | Good |} mon ae) 
um to mon mon mon | choice to and | and | and | and to 
to choice to to to Bligh ace choice.) medi- |choice.| medi- enaice 
choice. choice. | choice. | choice. fi um. um. 
1919. 
Mar. 22 | $15.43 | $12.13 | $14.03 | $12.63 | $11.7. $10.48 
29) 14.58! 10.98) 14.08! 12.73 11.73} 10.50 5 i E 
Apr. 5 14.28 10.55 14 30 12.98 11.88 10. 78 ; ; 
12} 15.68} 10.68] 14.13 12.98 | 12.00) 10.88 : ’ § 
19 14.95 10.48 14.18 13.18 12.15 11.05 A ; 
26 13.78 10.45 14.23 13e3o de L2ea0, eso) 5 E b 
May 3 12.88 10.25 13.89 13.03 12.08 11.18 9.63 | 11.88 Oh AS see ees balsa saere 
10 | 14.10 10. 55 13.83 12.93 12.00} 10:95 O)SG Yi) Terie es Lal es a a ys 
17 13.63 10.48 14.03 13.03 12.08 10.90 9.50 | 11.88 Opera ire eter ae US EN ie 
24 15.10 11.30} 13.93 12.88 12.05 11.03 9.58 | 11.88 COI Aa tg fie tear a ny SE Set 
31 15.81 11.78 13.47 12.44 11.81 10.69 9.25 | 11.78 bE) taal HAD sae Lhe aes as ee 
June 7 14.87 11.20 12.60 11.68 11.27 10.13 EEA} O)Sy FR eas NS SY ey Fi ie a Nc pa fi 
14} 16.08} 11.18} 12.50} 11.80) 11.18) 10.15 SHodielde Zon ee Oe oon ese ae ler eres | ete crete 
21 17.08 Tate) oe ee eee, 11.58 10.98 10.13 8.55 | 11.23 OTS SON US Cote rp else 
28 17.45 Oy eae as 11.38 10.75 10.00 8.25 | 11.13 Ca eats | Sati al Raney | eooal eae | a 
AUN A (le TERA eal ld WBZ eed 11.38; 10.75} 10.00 8.25 | 11.13 QE Sal esye ae sre eee ee alee 
12 SATE alia 4OSn |) seas 11.45 10.88 10.08 8.45 | 11.45 EET ate gl | ee ote boeuf 
OMAR Sse yu lserla ao ule Sapa 11.33 | 10.88 9.93 STS Sul elT Op MM OR a oaet ae areee eg ears 
26 18.05 11.35 |> 11-38 10. 75 10.10 9.33 |. 7.88] 11.10 | 9.35 |$14.66 |$11.18 | $10.63 
Aug. 2 16.43 10.13 11.35 10.48 9.78 9.10 7.75 | 10.25 8.75 | 14.60 | 11.05 10.63 
ao 17.95 | 10.48 11.35 10.48 9.88 9.00 7.83 | 10.25 | 8.75) 14.85 | 11.21 10.80 
16 | 20.30 12.25 11.60 10. 73 9.98 9.35 8.23 | 10.63 8.88 | 15.34 | 11.81 11.48 
23; 20.28 11.40 11.48 10. 63 9.80 9.13 7.88 | 10.50 | 8.88 | 15.02 | 11.53 11.00 
30 | 19.93 10.48} 11.33 | 10.438 9.70 8.98 7.70 | 10.20 | 8.80 | 14.80) 11.37] 10.78 
Sept. 6| 20.03 9.85 | 10.75 9.88 9.13 8.50 7.25 | 9.50) 8.50} 14.23 | 10.87 | 10.36 
13 20.43 9.98 10.47 9.70 8.95 8.35 7.15 9.50} 8.50} 13.78 | 10.28) 10.13 
20 | 20.75} 10.30) 10.25 9.50 8.75 8.13 7.00 | 9.50) 8.50] 138.50] 10.00} 10.10 
27 | 20.88} 10.65 | 10.31 9.55 8.80 8.13 7.00 | 9.50} 8.50 | 13.53 | 10.05} 10.28 
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TaBLE 23.—Cattle: Weekly average price per 100 pounds, 1918 to 1920—Continued. 


CSEiCAGO—Continued. 


Veal calves. | Feeder steers. Stock cattle. Western range cattle. 
Rat reer 
Light Heavy |Medium) Light ; Calves. Beef steers. 
Hl to me- | Heavy-| (1,000 | (800 to} (800. | gioape vous mos 
Week | dium | weight,| pounds! 1,000 | pounds}! °;~~ ieifers C C ner, i 
ending—| weight,| com- | up), |pounds)|down),| COM] Aellets, | om; om- heifers, 
art ‘ A »>} mon | com- | Good | mon | Good | mon | medi- 
medi- | mon | com- | com- | com- eG anes arias | aa cli learnt es aerey 
um to mon | mon | mon : Y ; owed la a 
Ha ehoice £6 to aA ; choice to choice.) medi- |chcice.| medi- to 
choice. choice. | choice. choice. choice. ere um. |choice. 
1919. = 
Oct. 4 | $20.38 | $10.46 | $10.38 | $9.63 | $8.88 | $8.13 | $7.00 | $9.50 | $8.50 |$13.63 |$10.13 | $10.38 
11 18.15 9.78 | 10.65 9.98 9.18] 8.33 7.00 9.35 8.35 | 13:58 | 10.10 10.28 
18 16.98 9, 23 10. 75 10.13 9.13 8.05 6.83 9.30 8.10 | 13.78 9.83 9.70 
25 Nas 9.65 10.93 10.23 9.13 8.35 6.88 | 10.20 | 8:70 | 13.73 ff, 9.73 10.13 
Nov. 1 17.53 10.03 10. 60 9.88 8.75 8.13 6.88 | 10.15 | 8.63 | 13.58, 9.60]! 10.30 
8 17.88 | 10.23.) 10.50 9.73 8.60 8.00 7.03 9.88 | 8.43 | 13.38 9.50 | 10.00 
15 18.23 10.38 10.95 10.13 9.13 8.23 7.13 | 10.05 | 8.48 | 13.53 9:'65) 15 10.23 
22 17.65 10.13 10.95.) 10.13 9.00 8.15 6.95 | 10.50 | 8.63 | 13.08 9.28 | 10.00 
29 16.63 10.00} 10.97 10.19 9.06; 8.41 6.88 | 10.56 | 8.69 | 13.06 eacton Ae) 10.00 
Dee. 6 16.90 10.05 10.68 9.90 9.13 | 8.438 6.88 | 10.63 8.75 | 12.83 | 9.138 10.05 
13 17.18 10.33 10.45 9.63 9.13- 8.38 6.88 | 10.63 8.75 | 12.88 9.13 10.00 
20 16.53 10.00 | 10.18 9.40 8.78 8215 6.70 | 10.23 B55) je Ae eee a ee 
27 15.88 9.59 10.46 9.47 §.89 8.13 6597 10300) |S08525) |oe Bao es Seep eae ee 
1920. | 
Jane 23 16.30 9.63 10.50 9.50! 9.00 8213) | 6% 7213: 110500 S525) 1S G54 eet fem Nem ee a 
10 | 16.98 9.93 | 10.73 9.83 | 9.33 8.45 0335)|\;10523; |= 8853h | piseee eb eee eyeeeeiee 
17 17.38 10.53 10. 83 10.08 9.63 8.88 7.38 | 10.25 Be TD |i Gi Be |e A ieeaetig ge Se 
24] 17.98] 11.05} 10.88] 10.13 9.75 9.23 760 |: LOS 25) [2 Si 05) led Bea | eee Sexes ne ene 
31 18.69 11.70 10.69 10.06 9.75} 9.13 7.78 | 10.33 Be 75F | Sete hes | eres a aes Pere ap 
Feb. 7) 17.80] 10.83} 10.45 9. 84 9.63} 8.92 788 (210525: | c85 53) [eats Sak |e Meee ie cea 
14| 16.83} 10.15] 10.15 9.58 9.36 | 8.66 G88) |: 10525) {ci 82501] aad Hae | eens eet eee aa 
21 | 16.50 9.88 | 10.00 9.43 9.18 | 8.50 1588) |2 10525 18500) | Cee eeneyn |e lagers 
28 15. 80 9.85 10.00 9.43 9.18 8.50 7.88 | 10.25 85505 | Pe 8 ee Eee |Peza any ee 
Mar. 6 15.85 9.98 10.18 9.84 9.51 8.73 8.05 | 10.25 S550 soe A POR | ye eh | ee ieee 
13 16.23 10.15 10.60 10.32 9.98 9.05 8e13) | 108257 8 OOF |i eee | ava ee | meee ee 
20 }217. 15; |'"10! 45... 10.62 |) 105391 10-10 | 930 | <-8218 |, 10.40], 8560 |i Sevan een a ee 
27 7.43 | 10.70] 10.69} 10.49 | 10.25 9.45 S844 110553, |baSer 75) | se eee uel a eran |i lees 
Apr. 3] 17.00} 10.75} 10.63| 10.45} 10.25 9.45 8738" |,.10/38) |) 875ilh 2 Seale eee Js ote 
10} 15.25 9.83} 10.63} 10.45 {| 10.25 9.45 8338) |) 1LO.38h) 0 S275)! 2 Seas ieee | eee 
17| 14.08 9.23 | 10.63] 10.45} 10.25 9.45 CPS iu nO aetsly toute sce uiaglll aus os ale sewer 
24{ 14.60} 9.53) 10.45) 10.28} 10.09] 9.28 8528/1) 10:28 1! 182.70)|2) Baan i ae ae Oa 
May 1| 12.95 9.00} 10.32} 10.14 9.92 9.00 toyed betel oI KO MU ES Sal peete y(t SAle een oo ces 
8} 12.08 9.00} 10.78] 10.55} 10.35 9.48 8638) 1102135], 84638) 2 Bel eae eee 
15 11.88 9.00} 10.75 | 10.52 10.37 | 9.50 SH6Si TO! LOK s S363" Fer Ree ae ere 
OLN) bike ys) 8.78] 10.54] 10.28} 10.05 9.38 8555) 1 927511) 8525) eRe eee ae ae 
29} 12.55 9.35} 10.50} 10.25) 10.00 9.38 82503 |/ 9: 7558025) ee eee eee 
June 5] 13.58} 10.43] 10.70} 10.45} 10.28 9.53 SEB OHO N15" |25 82251110 ee nets | eee ei aie i 
12) 14.05] 10.55) 11.55] 11.26] 10.98 9.93 SNS) |) O85) 5 18825) Naan SA nie | eameenge 
19 14.28} 10.33 11.35 11.07} 10.90 9.70 S008 9288358) 25h kan eee ee eae eee 
26 13.83 9.95 | 10.88} 10.63 10.38 9.30 C2895 881 SON eee MER AYES i Pea ie 
July 3 12.68 9.15 | 10.78} 10.48/] 10.10 8.85 7:20 | 9.65 FASB) RES Rea Ree (selene 
10 2.31 8.88 | 10.63 10.25 9.75 8.38 6.88 | 9.25 TSO HN eile Reon eae 
17 13.28 9.00} 10.68 LOS2 eit (9275 8.38 6.88} 9.25 TAS OSS ER 2 ER Gh | gegen 
24] 14.48 9.35 | 10.75 | 10.36 9.75 8.58 TAOS AG A250 7 S504). ao LAN ENE att| Pete 
31 | 15.86 9.85} 10.65} 10.15 9.58 8.50 Ost ial pesaeay Pesta (Parana eg IN 
Aug. 7 15.45 9.70 | 10.00 9.68 9.18 7.48 G75) Sones Joc Sagres 2] CS a | Pee 
14 14.80 9.0 10.15 9.78 -9.10 7.73 BOO Ea. Soe Ol aoc | Spe | ee ee 
21} 14.50 9.00} 10.38} 10.00 9.25 8.13 F003 | ee eS ee eee eee 
28 15.55 9.00} 10.38 9.90 9.35 8.33 Te MOTs Se GS Se | Nay ee ae 
Sept. 4 16.28 9.00} 10.18 9.63 9.25 8.00 MOOS SS EE eM leps ohcee 13.50 | 10.00 9.13 
Light and 
medium weight 
(750 to 1,000 
pounds), com- 
mon to choice. ‘ 
11 16.38 9.00} 10.56 $10.00 8.25 TOOK |e enue eaiaes ares 13.50 | 10.00 8.63 
18 16.60 9.00 | 10.75 10. 23 8.38 OOM Wi ae ogee 13.50 | 10.00 8.50 
25 16.50 8.70 10.53 9.88 8.33 OsSay he Maes Eooeoe- 13.25} 9.90 8.48 
Oct. 2 16.18 8.50 10.38 9.48 7.50 Cee 0) (ee ey jigucaeee 12.73 9.53 8.10 
9 15.75 8.60} 10.35 9.48 7.00 (E24) /ERGaee- Week 12.60} 9.33 7.58 
16 14.98 8.90! 10.30 9.43 7.00 Geonames 12.53 9.18 7.13 
23 13.30 8.20} 10.08 9.43 6.75 Ge2 oy pes Sea eee 12.38 9.13 tly 
30 12.70 7.50 10.18 9.50 6.80 GEOR eyes nt ite eave 12.40] 9.18 7.13 
Nov. 6 13.55 8.45 10.38 9.75 7.30 GEebWleaeeenlIbaaor 4: 12.78 9.7 7.62 
13 14.05 8.50. 9.88 9.23 7.18 6.18 Beas 3. ee 12.33 9.53 7.40 
20} 14.00 7.08} 9.10 8.58 6.45 fates te) | ese es fe ese Ch 10.93 8.35 7.09 
27 13.34 6.25 9.16 8.66 6.26 DBay he. oeeelaee seek 10.66 | 8.00 7.09 
Dec. 4 12.10 6.55 8.78 8.20 6.35 See AS. ean hg ca 10.15 7.78 7.03 
11 10.38 6.48 8.68 8.00 6.58 ODO Woe Hoe eon eae 9.83 eto 6.85 
18 9.15 6.23 8.00 7.47 6.06 Casey eH rate a EN es cae 9.19 Coexs 6.30 
25 9.33 6.63 8.15 7.60 6.17 SES OS eh ewen ia lea 9.15 7.15 6.35 
1921 
Jan. 1 11.00 7.40 8.08 7.60 6.18 SPSON Ss el ee eae 8.58} 6.88 6.10 
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Taste 23.—Cattle: Weekly average price per 100 pounds, 1918 to 1920-——Continued. 
: KANSAS CITY. 


Beef steers. 


Butcher cattle. 


Week Medium and heavyweight | Lightweight (1,100 pounds Heit. i | 
ending— (1,100 pounds up). | down). ers, PONS, ee 
Pee ET SI Ee SE ei is 2 Ee ey st > O- 
| corm- 
d i Wenmna mon | logna 
Pee Good, | Medi: | Com- | bee e Good and Com- ae | to nea 
prime. um. | mon. prime. medium. | mon. choieed| choice. | beef. 
| Ral Gee Ey [Roe 
1919 | | | 
Mar. 22 $17.80 | $16.87 $12.63 | $16.93 $14. 98 | $11.63 | $11.38 | $1045 | $9. 44 
29 17.85 | 16.78 12.57 | 16.79 14. 75 11.41 |} 11.45 |} 10.50 } 9, 49 
Apr. 5 17.95 |. 16.78 12.63 | 16.77 14.7 TS OF a has |e OWE 9. 50 
12 18. 25 16. 85 12. 82 16. 92 14. 67 11. 82 11.75 10.5 9, 88 
19 18.21 | 16.77 12.85 16. 84 14. 60 11.77 11.65 10. 9.80 
26 18.16 16.68 12.99 16. 82 14. 59 11. 80 11. 69 10.5 9. 82 
May 3 17.73 | 16.26 12.78 || 16.36 14.14 11/524|) 11434)! 10,4 9. 66 
10 17.38 15.83 1258)}) 15.98 13. 64 11.19 11.30 10.¢ 9.62 
17 .| 17.09 15. 54 12.48 15:82) tS eats) 11.06 11.22 10.3 9.69 
24 17.09 15. 62 WAS 15. 80 13. 48 11. 24 11.00 10. < 9.64 
31 16.23 | 14.79 12.20} 14.86 12. 69 10.61 | 10.298 | 9.: 8. 96 
Arnmennz 15.33'| 14.02 11.70 |! 14.19 12.17 10.20 | 10.03] 9. 8. 65 
14 15. 45 14, 22 11. 97 14. 37 1203 10. 46 10. 31 9. 5: 8.73 
il 14. 92 13. 62 11.59 14.13 11. 93 10. 24 9.95 9, 2% 8.3 
98.1] 14.28} 13.08 ji 1/11 |) 13/81 11.52 9.79 | 9.60 | 8.3¢ 7.95 
uy aoe T4aNBo TSA24) Osta HL 1/a3)t' 14.06 11.99 10.01} 9.98 |- 9. 7.93 
12 14. 86 13. 81 ‘ 11.96 14,70 122.77 10. 79 10. 57 9. 5: 8.32 
19 15.76 | 14.47 F Web Ale o wor 13. 31 11.08 10. 33 9. 38 8. 69 
Seiad in ligealicee 5857.1). 12.16 | 16.56 14. 03 TANTS IN SONG 0) 8.63 
PANE eee Un kiieo 15/43) | De 11.38 16.71 13. 71 10. 46 10. 04 9. 8. 34 
9 A7NGO GU5ASB ll ile 11.42 | 16.95 13, 87 10.48 | 10.19} 9.48 8. 15 
16 17. 99 15. 98 Te 11.681. 17. 24 14, 26 10.85 10. 51 9, ¢ 8. 00 
23 el U5 847, Ne 11. 44 17.07 3.97 10. 44 10. 09 9. 7.97 
SOM des) 5X68) 13858) 113891}! 17.03 | 13.79 } 10.30) 9.98) 9 8.09 
Sept GMa Uimbe | 15143) 18123 1 01.06 | 71 13. 54 9/93] 9/81 | °8.8 7. 82 
13 17. 03 15. O1 12.75 10.69 | 16.81 13.12 9. 55 9. 87 8.8 7.64 
20 16. 61 14. 36 11.90} 9.91 | 16.38 } 12.41 8. 92 9.77 8.6 1.32 
Die eel G75 n|> 14562) Aedes 10 KD4 | TBS SB =| 12. 72 9. 24 9. 93 8. 6: 7.08 
Oxethg 6 Bhs I aly GP 14. 86 12.46 | 10.43 | 16.71 | 12.95 9. 42 10.19} 8.9 7.31 
TQ 16. 83 14.70 12.18 10.11 16.77 12. 81 9. 13 9. 93 8.5 7.26 
TSR Ee G95 14. 70 12.00] 9.76 16. 93 13. 00 G. 23 9. 93 8.9 7.45 
Daemon LOGS: 14. 48 1.74) 9.44 | 16.98 12. 86 9.23 10. 02 9. ( 7. 64 
NiO vaue ee tal) LOS 87 14, 22 11. 54 O37 | 16. 83 D207 9.12 10.03 9. 0: 7.60 
8 16. 83 14, 16 11.43). 9.30). 16.78 12. 65 9. 03 9. 80 8.8 7.19 
USGS Se oil 10) 15. OL HAGAN) 9.90 | 17.30 13. 27 9. 43 9. 70 8. 7.10 
22 17. 57 15. 11 12.31 10.02] 17.36 13.35 9, 42 9. 95 8.9 Teas) 
29....| 17.44) 14.98 D220) (95930) 2a 13.24 9. 29 10.00 8.9: 7. 50 
DEC Geena dive pssity 15:02 12. 20 9.85 | 17.15 13,22 9. 28 10.08 9. 04 7.55 
13 17. 58 14. 83 11. 89 9.53 16. 99 12.91 8. 94 9. 63 8. 6: 7.18 
20 Wo 2: 14, 61 11. 74 §.48 | 16.85 12.74 8. 93 9. 66 8.6 7. 40 
27 17. 75 15. 04 12523 9. 97 17. 30 | 13. 34 9. 40 9. 93 8.8 7.87 
1920. | 
Jan Boe 17.57 14. 96 2825, 9.96 17. 28 13. 41 9. 40 10. 24 9.19 8. 12 
Oe 17. 59 15. 03 12. 32 10.03 17.23 13. 42 9. 43 10. 19 9. 14 8. 22 
ilv/ 17. 54 15. 08 12.42 NOWMI AS aval alOy: 13. 44 9. 49 10. 27 9. 22 8. 48 
24 17.12 | 14.86 12. 36 10. 17 16.68 13. 26 9. 46 10.19 9.13 8.48 
él 16, 13 14.18 11.88 10. 10 15. 55 We GH. 9. 50 10. 10 9. 04 8. 56 
| Good. eae 
Bebe (eee |, 14: 99 12. 91 11.07 |; 9.69 14. 54 | $12. 56 | $10. 76 9.05 9. 57 §. 98 8. 59 
14 14. 88 12. 84 11.18 9.69 | 14.38 12. 50 16. 67 8.81 9. 34 8. 89 8. 31 
21 14. 50 12. 80 11.43) | 9. 82 14,28 125/53 10. 83 8, 88 9. 36 8.73 8.16 
28.22. 13.79 12.24 11.01 9.73 9.00 11. 93 10. 41 8. 80 9.27 8. 56 8. 14 
Mar. 6....| 13.95 12. 59 11.41; 10.10 13. 66 | 12522 10. 80 9. 23 9. 52 8.77 7.73 
13 14. 23 12.97 11.91 10. 65 14. 05 12.70 11.38 9. 86 9. 83 9. 00 7.98 
Zoe 13. 87 12. 67 11. 69 10, 49 13. 74 IPE BV! 11.20 9. 82 9.7. 8. 92 8, 00 
27....) 13.61) 12.48 11. 56 10, 44 13. 41 12.16 11.10 9. 81 9. 83 8. 95 8. 00 
PAA) Sere sip 13.65 12. 42 itil 545) 10. 41 13. 40 12. A7 11.10 9. 75 9.83 8. 95 8. 08 
LOPE UB HSis - 12564 11.68 10. 20 13. 61 12.45 11. 25 9. 80 9. 84 8.95 | 8. 00 
17 14. 04 13. 04 IPA ACE 10. 54 13.79 12.67 11. 54 10. 04 10. 08 9. 29 8. 2. 
g Leper 3 pA 12.21 j1. 48 10. 08 TBH) LOT, 11.19 9.75: 10.05 9. 38 8.2 
May 2...) 13.02 11.90 11.01 9.78 13.32 11.95 10. 94 One 9. 95 9. 38 8.2. 
Saige al) 2565 11.48 10. 70 9. 67 12. 89 11. 54 10. 60 9. 51 9. 56 9. 22 8.2 
15) 13-106 11. 87 11. 06 10. 06 13.19 11.92 10. 98 9. 84 G. 83 9. 40 8.2 
22pm) 12.61 11. 62 10. 92 10. 08 12.98 1.74 10. 94 9.93 9. 82 9. 37 8.2 
29....) 12.43 11. 43 10.77 9. 96 12. 87 11.72 10. 88 9. 88 9. 70. 9) 23 8.2 
June 5....| 12.72 11.78 11.07 10.15 13. 25 12.10 2 10. 08 9. 81 9, 14 8.3 
28 15.17 13. 95 12. 96 11.76 15. 24 14. 06 12.96 11.27 10.75 9. 82 8.8 
19... 15. 91 14. 37 13. 11 11.55 15. 84 14, 41 12.99 10. 87 10. 38 9, 28 8.8 
26....) 16.03 14. 33 12. 89 11, 23 16. 06 14.31 12.59 10, 82 10.10 8. 75 8. 4 
July 3....) 15.68 14. 06 12. 60 10. 87 15.77 13. 95 12.07 9. 96 10. 01 8. 58 8.1 
LOS Ea 15393) 14. 42 12. 86 10.99 15. 97 14.19 12.138 10. 00 10, 21 8.72 8.1 
Viee 15. 98 14. 38 12. 83 11. 05 16. 02 14, 21 12. 06 9. 96 10.15 8. 65 8.0. 
24 15. 79 14. 31 12.70 11. 06 15. 88 14. 40 11.91 9. 94 10. 06 8. 58 et 
31 15. 67 14.10 12. 33 10. 70 15. 77 13. 74 11. 36 9. 36 9. 70 8.22 | 1.2 
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TABLE 23.—Cattle: Weekly average price per 100 pounds, 1918 to 1920—Continued. 
KANSAS CJTY—Continued. 


Beef steers. Butcher cattle. 
Medium and heavyweight Lightweight (1,100 pounds 
Week (1,100 pounds up). down). Heif- | cows. | Bulls 
ending— . ers, com | bo-_ 
ae | | ae ‘non | mon Lome 
Shoice | as oice Todi to an 
Medi- | Com- Medi- | Com- to % 
ae Good. | ad | wagii ee Goodin | anentelen Gicer| choice. | becf. 
| } | | j | 
1920. | | | | : 
Aug. 7..-.| $15.67 | $13.99 | $12.14 | $10.59 | $15.77 | $13.61 | $11.09 | $9.00 | $9.30) $7.84 $6. 95 
14_...) 16.00 14.34 | 12.47 | 10.98 16. 69 13.99 11.39 9.32 9. 57 “8. 08 6. 99 
21 (2 16.08 | 14.30 | 12.33 | 10.84 | 16.12} 13.87 11.21 9, 24 9.73); 8.20 7. 00 
28 i 2h< 16.05 | 14.20 12.28 | 40.73 16. 06 13.67 10. 99 8.98 |c/ 9-51 | 8.01 6. 87 
Sept: 48 16550 he AAT 12°78 | 00-12.) > 16536 14.18 il. 44 9.34) 9.71) ,8.22 6. 80 
EAS atone 15.16 13.23). 11. 51 16. 71 14.59 11. 8&3 9.65 9.72 8. 22 6.79 
1828 16.77 15.13 13.00 | 11.25 16.77 14. 50 TRL 9. 26 9.70 | - 8.21 6.50 
Zone 16. 80 14. 83 12.43 |. 10:57 | 16.76 14.11} 10.83 8. 70 9.74.|' 8.27 6. 50 
Octaoes 16.79 14. 66 12.09 | 16.17 16.66 13. 82 10. 43 8.27 9.50; 8.00 6. 43 
a 16. 61 14.34 11.69 9. 93 16. 42 3.49 | 10.08 7. 98 9. 09 7.59 6.13 
16-¢ 16.94 | 15.13 | 12.88 10. 63 16. 73 14.38 11.38 8.75 9. 08 7.50 6.13 
2a 16. 76 14.96 | 12.67 10. 43 16.60 14.24 | 11.28 8.65 8.72 7.05 5.68 
SOL 16.47 | 14.70} 12.32 10. 20 16. 30 14,21} 11.22! 98.60 9. 23 7. 54 5. 86 
Nov. 6.. 16.18 14.40 | 11.96 9.92 | 15.96 13.92 10.95) 8.41 9. 51 7. 83 6. 20 
13. 15. 64 13.77 | 11.30.) 7 9.34 15. 45 13. 22 10.32 | 8.03 8. $6 7.33 6. 03 
2022 14, 93 3.05.) 10.62 | 8.66 14.76 12. 45 9.60 | 7.45 8.29 6. 63 5. 43 
27. 14.58} 12.72 | 10.36 |. 8.55 14. 36 12. 09 9.3 7.39 8. 37 6. 84 5. 63 
Dec... 4.2 13.5 A SG4 2 he OLB a ie TeilD 13.21 10. 97 §.21 6. 50 7.60 6.19 5. 28 
ile 13.52} 11.66) 9.48; 8.08) 13.27 11. 60 8.32 6.72 7.85 6.49 5. 50 
18-3), 11800 11.05°}) 8.87 | *. 7.58]. 12.627}. 10.:29 7. 83 6.45 7.21 5. 78 4.95 
25 <i 12.77 11.01; 8.91 7.61 12. 39 10.19 7.96 6. 59 7.11 5. 60 4.88 
1921. | | | 
Jan. 1...-! 12.22) 10.49 8.73 | 7.65 | 11.84 9. 81 7.921 6.69 7.06 5. 56 | 5.15 
| | 
paren | Veal calves. Feeder steers. Stock cattle. 
| | | | 
| Light | Hae ee ee Cows Calves. 
r |} to eavy-| (1,000 | ; san 
eee ealeCows | medi. | weight, ‘tbs. | (8° | Ibs. | Steers,| heit- 

8 and |Canner) um com- | up), Ths ) down), | Fs 7 | ers, Com- 
heif- | steers. | weight,) mon com- | “Gorm. | com | et m } com- | Good | mon 
ers. | medi- | to mon | tron | ™° | ch ae | mon and and 

| um to | choice to to to | | to choice. | medi- 
| choice. choice GHOeS choice choice. | um. 
1919. | | | 
Mar. 22....| $6.12 | $8.88 | $13.23 | $10.68 | $13.88 | $13.09 | $12.09 | $11.22 | $8.43 | $11.56 $7. 88 
29. == 6.16 8.88 | 13.05 10.43 | 14.11 13.36 | 12.31 11.49 8,53 11. 59 8.03 
ADT. | Sos 5. 76 8. 88 12.58 | 10.15 | 14.17] 13.40 | 12.37) 11.56 8.47 | 11.68 8.11 
2 5.58 9.38 | 12.65 10. 30 14, 25 13.38 | 12.68} 11.70) 875] 11.88 8.25 
LQ saat 5.58 | 9.38 12,90 | 10.38 | 14.25 | 18.38) 12.68] 11.70 8.75 | 11.88 &. 25 
265 52 5.78 |. 9.38} 12.65 10. 28 14.36 | 13.49 | 12.74 TON) SaSO) heels ss 8.25 
May 3... 5.77 9.30} 11.60 9.55 | 14.43 3.58 | 12.93 | 11.83 | 8.91; 11.83! 8. 25 
10.n22 5. 93 9.14 11. 50 9. 50 14.39 | 13.55 12. 96 11. 86 8. 93 11. 88 8.25 
SS 6.00 9.04} 11.83 9.63 | 14.16} 13.28-] 12.73} 11.57 8.94 | 11.83 8. 23 
24152 6. 20 9. 00 12. 63 10.15 13.98; 13.11 12.58 | 11.25 8.97 | 11.63 | 8.10 
3 nee 6.10 8. 59 13. 22 10. 60 13.35.) 12.54 12. 09 10. 61 8.59 | 11.22 7. 81 
June 7.. 5. 90 8.14 13. 00 10.28 | 13.06 12. 20 11.77 10. 26 8.45 10.95 7.45 
j TA neis 6. 00 8.27 | 13.28) 10.53 13.19 12.35 11. 91 10. 37 8.68 | 10.88 7.38 
21s 5.83; 8.28.) 13.93 11.08} 12.91) 12.27 11. 87 10. 36 8. 80 10. 83 7.38 
Pee lias eas 759 7.94 | 13.98} 10.85 | 12.06.) 11.56} 11.25 9.69} 8.37) 10.55 7. 28 
July 5. 5. 92 8.01 14. 50 11. 34 11. 89 11. 59 11.31 9.71 8.34 , 10.50 7. 34 
ipa 6.34 8.57 | 15.58) 12.43 11.99 | 11.75] 11.48} 10.03 8. 63 10. 68 7. 68 
19. 6. 02 8.60 | 15.10} 11.43] 12.08} 11.83] 11.53 9.99 8.44) 10.63 7.53 
“S26. eae) 85472 8.45.) 13.55 9.48 | 12,14} 11.77) 11.50 9.79 | 8.03 9. 58 | 6.88 
Aug. 2,3: 5. 54 7.80.| 13.13 9.00 | 12.12] 11.75] 11.39 9. 39 7. 87 9. 38 6. 88 
9. 5. 68 7.70 13. 85 9, 60 11.94 | 11.64} 11,15 8. 90 7. 68 9. 30 6. 88 
16 BES 6. 00 8. 05 15.95 11. 20 12.20 | 11.79} 11.24 9.13} 7.91 9. 63 7. 23 
232 oss 5, 64 7. 63 15, 65 10. 60 12,32] 11.82]. 11.25 9.17 7. 86 9. 68 7.33 
30... 5.72 7.60 | 14.25 9.45 | 12.28) 11.72] 11,12 9. 06 7.67 9. 45 7.15 
Sept. 6....| 5.68 7.40 | 14.08 9,23 | 11.86} 11.32] 10.82 8. 80 7. 43 9. 25 6. 88 
AS 5. 64 7, 25 15.65 | 10.48 | 11.64 | 11.04 | 10.55 8. 61 7.48 9. 43 6. 93 
20.4 5. 40 6, 84 15. 43 9.18} 11.13) 10.42 9. 94 8. 04 7.35] 8.90 6. 65 
27.2...) 5,29 6.85 | 15.98 9.00 | 11.54!) 10.67) 10.08 7. 96 7.14 9. 08 6. 60 
Oct.) 4250/5165 7.13 | 16.45 9.58 |} 11.78} 10.90) 10.27 8. 04 7. 29 9. 70 7.00 
DDR Se) 565 7.13 | 15.43 8.34} 11.58! 10.70 9.95 7. 72 6.95 9.15 6. 63 
LSS 572 6.76} 14.30 7.80 || 11.35 | 10:35 9. 86 7.73 7.21 8.99 6, 47 
25....1 5.90 6.66 | 14.60 829 | 11.47 |. 10.37 9, 81 7.79 7.10 8.91) 6.53 
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TABLE 23.—Catille: Weekly average price per 100 pounds, 1918 to 1920 —Continued. 
KANSAS CITY—Continued. 


Canners and 


Veal calves. 


1 


Feeder steers. 


Stock cattle. 


cutters. 
| p 
Light 4 ae Medt Tae oe Calves. 
EO) eavy- an 
Week Cows medi- | weight,| lbs. cits Ibs. | Steers, | eig. 
ending— | and |Canner| um | com- | up), iBs.), | dow), es ers, Com 
heif- | steers. | weight,) mon com- 6 Waa com- ne com- | Good | mon 
ers. medi- | to mon GH MON | ohoice,| ™mon and and 
um to | choice.| to ae to dle eB) choice. | medi- 
choice | choice. BhiGiee choice choice um. 
1919. 
Nove Jl: $5.75 | $6.80 | $14.58 | $8.20 | $11.34 | 910.40 | $9.72) $7.74] $7.06 | $8.90 $6. 38 
foie 5. 67 6.73 | 14.83 8585 | 11360) 10:43 9.013 7. 85 6. 99 9, 33 6.70 
15. 5. 61 6. 68 TES} 9. 30 11.36 10. 54 9.77 8.12 6. 88 9. 73 6. 98 
22 ieee S70) 6.75 | 15.30 9.50 | 11.26 10.50 9.77 8. 25 6. 91 9. 70 7.03 
' 29... 5. 78 6.75 | 14.34 8.50 | 11.05 | 10.40 9. 75 8. 24 6. 93 9. 16 6. 81 
Dec. 6.. 5. 91 6.80 | 14.53 8.58 | 10.96} 10.31 9.65 8. 10 6. 85 9, 28 6. 85 
113). 5. 50 6.48 | 14.88 8.60 | 10.72) 10.05 9. 38 7.75 6. 51 9.10 6.73 
20. 5. 56 6.58 | 15.08 8.85 | 10.84) 10.14 9. 45 8. 02 6. 62 9. 34 6. 94 
Blew aalhe | Bee) 6.81 | 14,28 8.28 | 10.84 | 10.13 9. 51 8. 07 6.79 9, 22 6. 72 
if 
1920. | 
Vanes 5. 96 6.90 | 14,35 8.63 | 10.88 | 10.16 9.60 | 8.25 6. 93 9. 60 7,00 
1). 5. 94 6.88 | 14.20 8.48 | 10.92] 10,17 9.61 8.29 7.00 9. 63 7.00 
Loerie |) sO 6. 88 14. 73 8.95 11.11 10. 42 9, 84 8. 54 7.16 9.73 | 7.00 
DA: 5. 86 6. 88 15, 05 9. 08 pa Le be) 10. 43 9. 88 8.7 7. 25 9. 95 7.10 
See 5. 94 6. 95 15, 38 9.18 11.05 | 10.45 | 9.88 8. 70 7.75 9, 95 7.13 
Féebs aii. 5. 86 6. 80 14, 53 8. 50 11.00 10. 40 9. 88 8. 65 8.18 9. 98 7. 28 
DAs 5. 99 6.75 14, 13 8.25 10.98 10. 29 9.80 | 8.65 8. 30 10. 00 7, 38 
Pe 5. 94 6. 65 14. 10 8.08 10. 97 10, 30 9.75 | 8.69 8. 25 10. 00 7. 38 
Wo all 5, 6) 6.43 | 13.65 7.98 | - 10.64 | 10.04 9. 60 8. 60 8. 25 9. 95 7. 20 
Wiehes. Os see Gy R83 6.05 | 13.70 8238) Oe72. O23 9.91 | 8.69 8.18 9. 93 7.18 
118). 5. 63 6.00 | 14.63 9.38 | 11.06] 10.69] 10.40} 9.26 8.43 | 10.00 7. 25 
20. . 5. 57 6. 00 14, 50 9, 13 11.00 10. 75 10.38 | 9.16 8. 50 10. 00 |. 7.25 
Bl 5. 68 6.10 1513} 9. 45 10. 96 10, 72 10.36 | 9.10 8. 40, 9. 80 7.15 
Apr. 3. 5. 70 6.13 | 15.03 9.30 | 10.94} 10.73 | 10.35 9.13 8. 38 9. 88 7.13 
10.. 5.79 6. 13 14. 76 9. 09 10.89 | 10.68 10. 28 8. 99 8. 38 10. 07 7.13 
Wes 6. 00 6. 29 13. 21 8. 25 10.83 | 10.58 10. 23 8. 93 8. 29 10. 05 Weld 
24. . 5. 87 6.38 | 14.50 8.63 | 10.75 | 10:45 | 10:20)| 8.88 8.13 9. 80 7.13 
Ma yary beer 5. 70 6.38 13, 43 8.53 10.55 | 10.45 9.70 | 9.05 8.13 9. 76 7.18 
fie 5, 68 6. 30 11.00 8.05 10.58 | 10.28 9. 66 9. 14 8.05 9. 74 7.13 
ayes 5. 55. 6. 33 11. 38 8. 73 10. 52 10. 33 10. 06 9.13 |. 7.93 9. 50 7. 00 
PDs ee 5. 68 6.38 | 11.43 | -9.40| 10.58} 10.35) 10.15 9. 18 7. 50 9. 50 7.00 
ZO Ve 5. 74 6. 32 11. 83 9. 45 10. 47 10. 21 10. 03 g. 11 7.48 9, 50 7. 00 
agouavey By OS GY aS 6.53 | 11.93 9.30 | 10.20) 9.90 9. 73 8. 83 7. 20 9. 33 7.15 
ee 6. 23 6. 90 12. 90 10. 18 11.13; 10.87 10. 63 | 9. 44 7.48 9. 40 7. 30 
19... 5. 80 6.78 | 11:73 9.55 | 11.27] 11.06) 10.83; 9.18 7. 48 8. 95 6. 95 
. Ads Gels) a 18} 6.38 | 11.18 9.13} 10.85 | 10.53 | 10.28 8. 63 6. 83 8.75 6. 63 
Vuliyeaoeee 4.58 5.70 10.78 8.68 10. 81 10. 47 10. 21 8.41 6.53 8. 75 6. 60 
Oss 4. 66 5.47 11.16 8.91 10. 75 10. 49 10. 18 8. 30 6. 25 9. 06 6. 59 
We 4. 83 5. 65 11.00 8. 80 10. 82 10. 57 10.19 8.32 6. 40 9. 25 6. 75 
24. 4. 88 5.15 11. 40 9.13 10. 94 10. 70 10. 25 8. 43 6. 50 9. 25 6. 75 
subs G 4,65 5. 53 12. 98 10. 33 10. 75 10. 50 10. 01 8. 24 6. 38 9. 70 7.10 
PANIES oie 4, 40 5.28 | 11.40 8.63 | 10.38 9.99 9. 51 ajo2, 5. 73 9. 23 6. 53 
14_. 4.51 5. 20 10. 90 8.03 10. 49 10. 00 9.45 0.28 5. 88 9. 03 6. 33 
21. 4.59 §. 25 10. 85 8. 00 10. 67 10.18 OMA Talim de 3S, 5. 88 9. 05 6. 30 
Pees 4,50 5.25 10. 98 8. 33 10. 63 10. 13 9. 50 7.37 5. 88 9. 00 6.25 
Sept. 4....| 4.53 steel slike Be) 9.05 | 10.77 | 10.27 9. 68 7.48 5. 95 9. 20 6, 35 
Light and 
medium 
weight (750 to | 
1,000 pounds) 
common to 
choice. | 
iil, 4. 56 5.44 | 12.44 9.69 } 11.13 $10. 50 7. 74 6. 06 9. 38 6. 38 
Tee ee 4.45 5.18 12.25 9. 00 11, 25 10, 63 7. 68 6. 03 9. 45 6. 38 
bya 4.63 5.38 | 12.25 8.63 | 10.97 10. 29 7. 36 6.13 9, 28 6. 30 
Ochy) 2a 4, 83 5.48 | 12.45 8.20 | 10.58 9.79 7.15 6.25 9. 00 6. 25 
9... 4.55 9, 25, |.) 22595 7.95 | 10.30 9. 66 618} 5. 93 9.15 6. 35 
NGI 4.63 5. 25 12. 43 7. 20 10. 33 9. 68 7. 00 5. 83 8. 85 6. 18 
PR 4, 28 5.03 | 11.40 6.48 | 10.28 9. 54 7. 00 5. 63 8, 75 6. 13 
EXO) Ss 4. 55 5.08 | 11.03 6.73 | 10.46 9. 66 7. 21 5. 70 8. 80 6. 05 
Nov. (G52). 4.72 5.23 P2933 8.35 | 10.49 9. 64 (G23 5.93 9. 50 6. 60 
Bi 4.16 4.98 | 11.70 7. 53 9. 93 9. 00 6. 63 GE Gil 8. 80 6. 23 
20M. 3. 80 4.40 |} 11.20 6. 48 9. 07 8. 21 5. 90 4.95 7.78 5. 20 
Pee 4,16 4.75 | 11.63 6. 88 8. 99 8.14 6. 03 5. 26 7.91 5, 28 
Dec. 4....| 3.79 ANAS petal 6. 00 8. 25 7.49 5. 59 4, 85 7. 20 4, 85 
1 4,12 4.50 | 10.28 5. 88 8. 54 7. 84 6. 08 4, 94 igh 33 4, 83 
Iss ae 3.65 4.03 8. 36 5, 18 8. 58 7. 88 6.13 4, 99 7. 00 4,63 
255) 3. 54 3. 97 8. 05 5. 16 8. 58 7. 88 6. 13 5. 00 7. 00 4.63 
1921 : 
Jam. 1. 3.53 4.15 9. 83 6. 65 8. 36 7. 64 5. 98 4,90 7. 28 4.98 
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TABLE 23.—Cattle: Weekly average price per 100 pounds, 1918 to 1920—Continued. 


OMAHA. 
| 
Beef steers. Butcher cattle. | 
| = |  Camnners 
Medium and heavyweight Lightweight oun 
Wert (1,100 pounds up). (1,100 pounds down). Heif- Cows, Bulls, | ek crs 
| cin | come" o." 
| Choice | Choice, mon | "to. eee Cows C 
5 Medi- | Com- | Goodand | Com-| to : ows Can- 
| and | Good. and |} F »., choice. beef d. 
ee | | vail is fi | edium. mon. |ck an ner 
| prime. |etauee ie (yee pear a sada! heifers steers. 
oe PS i asa 
1919. | i } | | { | 
May 3 |$18.00 |$16.15 $14.35 $13.18 |$16.08} $14.15 {$11.45 /311.28 $10.45 | 89.93 | $6.18} $8.90 
10 | 17.73 | 15.93 | 14.95 | 13.00 | 15.88 | 14.03 11.50 |/11:33 | 10..60,| 10930 | Giigdi_ 2... 
17 | 17:50 | 15.65 | 14.30 | 12.98 | 15.75 13. 95 11.50. | 11:25 | 10.70’| 10:43 | g¢og48i0) 7 
24 | 16.85 | 15.00 | 13.95 | 12.68 | 15.25 13.58 11. 20}: 11213 | 10.65 | 10250) |) V6is3uei 
31 | 15.84 | 14.16 | 13.06 | 11.97 | 14.13 12. 56 10.69 | 10:44 | 10.03 | 9.00 |, 6.31|...210 
June 7 | 15:18 | 13.55 | 12.68 | 11.45.) 13.78 12. 30 10:5 {) (510: 03:.| 29:78 | POR 75 (Gnas ees 
14 | 15.43 | 13.85 ; 12.88 | 11-68 | 14.3! 12. 90 11.0 | 10:35 | 10.10 ; 9.93 G28 Eeee ess 
21 | 14.80 | 13.40 | 12.33 | 11.18 | 14.18 12.70 11. 00! |210:.00-| 79.53) |) 9855) || 26e3 Rates 
28 | 14.00 | 12.80 | 11.83 | 10.85 | 14.05 12.55 10.85; | 10: 18)" -9./55) | 9805s toes Samememeate 
July 5 | 14.19 | 13.06 | 12.13 | 11.19 | 14.16 | 12.81 1.19 | 10.3 9:72) I 9) 064) Grade e een 
12 | 15.18 | 14.03 | 13.04 |.12.05.) 15.20 | 3.78 11.98 | 11.10 | 10.45 | OF 33 | ROSS Eee 
19 | 16.30 | 15.08 | 14.25 | 12.98 | 16.25 | 14.78 12:83) S99" 45 | 10793") Se 5Dslo Tat oeiaemeee 
26 | 17.10 | 15.68 | 14.65 | 13.20 | 16.78 15.15 13.03, |: 10:95. | 10240) 99243) S168 Saleeeee 
Aug. 2) 16.65 | 15.15 | 14.15 | 12.90 | 16. 28 | 14.73 12.69 | 10.63 9595 |) SESSileM@ soa eepetat 
9 | 16.90 | 15.35 | 14.08 | 12.73 4 16.20 14.35 12°35; 510.68 >| 3.9595; 1759540) Geo eee 
16 | 17.79 | 16.15 | 14.35 | 12.85 | 16.98 | 14.83 12.68 | 10.90 | 10-18 | 9:75 | 6.63 |..20.7% 
23 | 17.15 | 15.73 | 18.95 | 12.50'| 16.68 14. 53 12.60 | 10.98 | 10-03 | 9.28 (hC4Dy tao aa 
30 | 16.48 | 14.70 | 12.70 | 10.93 | 16.55 13. 93 11.68 | 10.13 9563) li} Sado rls O Soom eee 
Sept. 6 | 16.87 | 14.93 | 12.68 | 10.73 | 16.60 13. 80 Te 38, (10813 19763) eRe oo nle Gahan mameesene 
13 | 16.40 | 14.53 | 12.28 | 10.40 | 16.30 | 13.50 | 19. 13; 10°20 || “9:60. | S25 mesos meee 
20 | 15.75 | 18.88 | 11.63 9.63 | 15.90 | 13.00 10.63 | 9.48 sete Ye Wales [esa uSlO- || neous 
27|'15.85 | 13:98 | 11,68 | 9.63 6.00 | 13.00 10.63 | 9.38] 8.88 sls) DSihoal Eee 
Oct. 4 | 16.15 | 14.23 | 11.85 9.73 | 16. 28 | 13.23 10. 68 9.45 8.90 | 7.58 DSSai ase 
11 | 16.38 | 14.38 | 11.98 | .9.88 | 16.50 | 13.38 10.75) |!9°50 | 29200!) 5 7263) SASsiteeeeeee 
18 16.33 | 14.23 | 11.85 9.70 | 16.45 | 13. 20 10. 48 9.35 8.73 7.50 5 (ian ieoncege 
af 25 | 16.65 | 14.53 | 12.15 | 9.55 | 16.98 } 13.55 10:15: 12102231 39-48 SS aes Soom eee 
Nov. 1 | 16.90 | 14.53 | 12.20 | 10.00 | 17.13 | 13.75 10.20 |'10'35 | “9.58 |) °7858 ) eag7e eos! 
8 | 16:93 | 14.43 | 12.13 | 9.88 | 17.13 | 13.65 10:08) |"10!33 | 29:58 || 7X60) 16203) seamen 
15 | 17.13 | 14.70 | 12.28 | 9.95 }+17.13 | 13.45 10.03 | 10.13 9-50:[) 2958: | i5sOG meee 
22| 17.25 | 14.70 | 12.33 | 10.00 | 17.13 | 13.45 | 10.03 | 10.13 OU48: EDS! N52 OS meen 
29)) 17-225 | 14:75 2.25 | 10.00.| 17.13 | 13.38 9.88 | 9.94 | 9.31) 763 | 5-81 |2----.- 
Dec. 6 | 17.20 ; 14.65 | 12.15 | 9.90 | 17.08 | 13. 28 9.83 9.73 OO IN i456 oi eeoeeee 
3 | 17.23 | 14.63 | 12.13 9.93 | 17.00 } 13.25 9. 83 9.63 9.087545" | 55 Riemer 
20 | 16.88 | 14.25 | 11.88) 9.85 | 16.88 | 13.15 9278'|*!9570 | 918 | eSSi aoNooin meee 
27 | 17.47 | 14.94 | 12.56 | 10.44 | 17.34’ } 14. 06 10.53 | 10:22 | 9.81 8.13 | Sats: I poe aa 
} | } 
1920. | | | | 
Jan. 3 | 17.35 | 14.85 | 12.48 | 10.48 | 17.23 | 13.98 10. 60) |10!00 | $9573} | 8YO0s 5s 78eleanees - 
10 | 97.55 | 15.05 | 12:85 | 10.90'|'17: 35: | 14. 20 10. 90 |: 10:28 | 10:03 | 8:53°| (6503%)2---=-- 
17 | 17.45 | 14.95 | 12.85 | 10.95 | 17.20 | 14. 20 10.90 | 10.35 | 10.10 | 8.63 (SEAS Ny ee oe 
24 | 16.93 | 14.50 | 12.63 | 10.75 | 16.75 | 13.93 10.63 | 10.25 | 10.00] 8.50} 6.23 |&...... 
31 | 16.18 | 14.23 | 12.50 | 10.65) 15.90 Bae a 10.28 | 10.18 | 9.80! 8.60! 6.35 T!25 
Medi- | 
| | Good.) um. 
Heb. 7 |'14.60 | 13.18 | 11.73 | 10.20 | 14.43 |$12.90 /$11.20} 9.58 | 9.43 9.00 | 8.28 | 6.03 7.10 
14 | 14.35 | 12:88 | 11-50 | 10.00'}. 14! 23’ |'12.63 | 11.00 |’ 9.38 | “9/20 | 8.88 | 8/15 } 5288 7.00 
21 | 14.28 | 12.78 | 11.40 | 9.90} 14.15 {12.43 | 10.90 | 9.23 9.03 | 8.78 8.03 | 5.83 6.95 
28 | 13.68 | 12.30 | 11.05 | 9.55 | 13.55 | 12.05 | 10.65 | 9.00} 8.88] 8.43 CRIN A 55835) 6.75 
Mar. 6 | 14.03 | 12.70 | 11.45 ! 10.00 | 13.88} 12.50 | 11.08 | 9.48] 9.23} 8.75} 7.75} 5.10 6.75 
13 | 14.30 | 13.05 | 11.95 10.63 | 14.08 12.75 } 11.38 | 9.93 9.70 | 9.35 | 8.25) 5.60 6.95 
20 | 13.88 | 12.75 | 11.75 | 10.48 | 13.80 12.55 } 11.18 | 9.93 9.63 | 9.30] 8.431 5.50 7.10 
27 | 13.88 | 12.75 | 11.75 | 10.38 | 13.75 | 12750 | 11.13 | 9.88] 9.63 9.25 | 8.38 | 5.50 7.00 
Apr. 3 | 13:88 | 12/85 | 11.85 | 10.53 | 13.75 12.@@ } 11.28] 10.08 | 9.58 | 9.20] 8.38} 5.50 7.00 
10 | 13.81 | 12.81 | 11.78 | 10.59 ; 13.69 | 12. 53 4 11.28} 10.16 | 9.50} 9.13) 8.381 5.50 7.00 
17 | 14.19 | 13.19 | 12:09 | 10.75 | 14.06 | 13.09 | 11.63 | 10.19 | 9.69] 9.25] 8.38! 5.41 7.00 
24 | 13.35 | 12:35 | 11.35 | 10.30 | 13.25 | 12.35 | 11.35 | 10.03 9.80 | 9.30] 8.35) 5.63 7.05 
May 1 | 12.95 | 11.95 | 10.85} 9.88 ; 12.95 | 11.85 | 10.88] 9.63 | 9.38] 8.88 | 8.35 | 5.38 6.75 
8 | 12.85 | 11.80 | 10.78} 9.83 | 13.05 | 12.00 | 10.85 | 9.30] 9.45] 8.95 | 8.50) 5.48 6.75 
15 | 13.05 | 12:13 | 11.28 | 10.35 | 13.35 | 12.35 | 11.28 | 9.85] 9.98] 9.30] 855 | 5. 60 6.75 
22 | 12.53 | 11.65 | 10.85 | 10.10 | 12.85 | 12.00 | 10.88] 9.50! 9.90] 9.30| 8.60! 5.75| 7.00 
29 | 12.25 | 11.50 | 10.63 | 9.88 | 12.78 | 11.98 | 10.95 | 9.70 | 10.00 | 9.25 | 8.50) 5.65 6.75 
June 5 | 13.13 | 12.33 | 11.53 | 10.73 | 13.50 | 12.73 | 11.80 | 10.50 | 10.25 | 9.35 | 8/80) 5.98 7.05 
12 | 15.18 | 14.38 ; 13:48 12.63 | 15.20 | 14.33 |} 13.30 | 12.03 | 11.21 | 10.43 | 9.40) 6.70 8. 00 
19) 15.88 | 14.85 | 13.80'| 12.78 | 15.71 | 14.40 | 12.93 | 11.55 | 11.18 | 10.38 | 9.63} 6.43 7.95 
26 | 16.10 | 14.93 | 13.60 | 12.55 | 16.10 | 14.68 | 12.93 | 11.38 | 10.83 | 10.08 | 9.53} 5.65 7.30 
July 3 15.98 | 14.85 | 13.53 | 12.33 | 16.10 | 14.73 13.10 | 11.08 | 10.20; 9.35 | 8.58) 4.83 6. 23 
10 | 16.13 | 15.00 | 13.38 | 12.00 | 16.25 } 14.88 13.13 | 10.88 | 10.47 | 9.34 | 8.50; 4.84 6.13 
17 | 16.25 | 15.25 | 13.45 | 11.90 | 16.38 |.15.08 | 13.28 | 10.90 | 10.58 | -9.4 8.50 | 5.33 6.18 
24 | 16.22 | 15.20 | 13.33 | 11.55 | 16.38 | 15.00 | 13.13 | 10.70 | 10.40 | 9.38 | 8.50) 5.25 6.05 
31 | 15.88 | 14.75 | 12.78 | 10.80 | 16.14 | 14.75 | 12.78 | 10.40; 9.93 | 9.03: 8.33 | 5.03 6.00 
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TABLE 23.—Cattle: Weekly average price per 100 pounds, 1918 to 1920—-Continued. 
OMAHA —Continued. 


Beef steers. Butcher cattle. 
| Canners 
and 
Week | Medium and heavyweight Lightweight Heit- cutters. 
end- (1,100 pounds up). (1,100 pounds down). ers, | COWS, | Bulls, 
ing— ’ ‘ @ a com- bo- 
Choice} Choice attote Hon ete (6) Cc 
Medi- | Com- | “0° Medi-| Com-| to : CI ass eS | eh a 
; and | Good. and F choice.| beef. | and ner 
prime. Poses a || pElune. Good.| um. | mon. |choice. heifers.| steers. 
1920. 
Aug. 7 |$15.88 |$14.75 |$12. 80 |$10. 73 |$16.13 |$14.75 |$12.75 |$10.38 | $9.63 | $8.63 | $8.23 | $4.63 | $5.50 
14 | 15.88 | 14.85 3.15 | 11.23 | 16.13 | 14.85 | 12.95 | 10.73 9.88 8.88 8. 68 4.93 | 5.80 
“21 | 16.30 | 14.98 | 13.23 | 11.23 | 16.38 | 15.18 | 13.35} 10.85 | 9.83 8.90 8.73 5.00 5. 80 
28 | 16.25 | 14.88 | 13.13 | 11.03 | 16.38 | 15.13 | 13.15 | 10.55 9.45 8.38 8.35 4.58 5.55 
Sept. 4 | 16.29 | 14.88 | 13:13 | 11.13 | 16.52 | 15.13 | 13.25 | 10.75 9. 50 8. 63 8.45 4.75 5. 63 
11] 16.55 | 15.18 | 138.28 |, 11.18 | 16.75 | 15.38 | 13.45 | 10.80 9.75 8. 68 8.50 4.85 eT} 
18 | 16.80 | 15.50 | 13.53 | 11.05 | 16.93 | 15.50 | 13.53 | 10.68 9.95 8.58 8.25 4.70 5. 88 
25 | 17.00 ; 15.70 | 13.58 | 11.00 | 17.10 | 15.70 | 13.45 | 10.48 9. 80 8. 43 8.18 4.63 5. 88 
Oct. 2| 16.90 | 15.33 | 13.13 | 10.75 | 16.90 | 15.33 | 12.55 9.68 9. 28 8.15 8.00 ADS shi O80 
DRAGS on loulor Wel2293) 10.500) 16. 75s) 152. 03i 912/28 9.45 9.18 8.05 7.93 4.55 5255 
16 | 16.83 | 15.28 |} 13.08 | 10.50 | 16.83 | 15.15 | 12.40 9.45 9.33 8.13 8.00 | ° 4.63 5.50 
23 | 16.43 | 14.93 | 12.60 | 10.08 | 16.38 | 14.73 | 11.90 9.08 8.78! 7.63 7.65 4. 20 5. 25 
30 | 16.38 | 14.68 | 12.00 9.60 | 16.38 | 14.43 | 11.15 8.4 8.75 7.63 6. 93 4. 23 Sa3' 
Nov. 6 | 16.53 | 14.88 | 12.18 9.75 | 16.53 | 14.63 | 11.18 | 8.30 9. 08 8.08 | 7.23 4.85 5.70 
13 | 15.68 | 13.75 | 11.48 9.50 | 15.43 | 18.25 | 10.35 8.00 8. 80 7.68 7. 25 4.40 | 5.23 
20] 14.73 | 12.78 | 10.45 8.55 | 14.48 | 12. 20 9. 25 7.05 7.98 6.95 6.30 3.73 4.40 
27 | 14.44 | 12.56 | 10.19 8.19 | 14.19 | 11.94 8. 94 6.88 7.81 6.81 6. 06 3.78 |. 4.19 
Dec. 4, 14.03 | 12.30 9.98 7.92% ; 13.75 | 11.60 8.85 7.00 7.73 6. 70 { 6.10 3.75 | 4.25 
11 | 13.58 | 11.90 9.65 7.83 | 15.20 | 11.28 8. 83 7.00 7.83 6. 73 6. 00 4.08 4.45 
18 | 12.98 | 11.20 8.98 7.43 | 12.68 | 10.58 8.15 6. 63 Uses) 6.15 5. 50 3. 68 4.15 
25 | 12.98 | 11.50 9.38 CB | 12.73 | 10.88 8. 50 6.95 7.43 6. 28 5200) 3.95 4,25 
1921. | | | | 
Jan. 1 | 12.40 | 10.83 8. 83 7. 28 | 11. 90 | 10.20 8.10 6.68 Ue ily 6. 23 5. 60 3.98 4.35 
Veal calves. Feeder steers. Stock cattle. Western range Cattle. 
Light Heavy Medium) Light Calves. Beef steers. 
tome- | Heavy-| (1,000 | (S00 to) (800 | q Cows Cows 
Week. : eee Steers and and 
raFnve dium | weight,) pounds! 1,000 |pounds aaah Hatters heitore 
8 weight,, com- | up), |pounds)| down), aa lineata Com- Com- medi ? 
medi- | mon com- | com- | com- +8 wan Good | mon | Good | mon Le 
um to mon | mon | mon | aycice +6 and | and | and | and Heat 
to | choice to to to ? hoice, Choice. medi- choice. medi-| g 
choice. | choice. | choice. | choice. HON um. amd) hence 
1919. 
May 3 | $12.65 | $9.88 | $14.20 | $13.35 | $12.65 | $10.35 | $9.00 ($11.05 | $9.00 |.......].....5.])......- 
10 12. 45 9. 60 14.00 V3525, 12.40 10. 50 9.00 | 11.38 QO Berea cele atcre cds etomaictels 
17 12. 50 9. 50. 14, 00 13. 25 12. 38 10. 50 9.00 | 11.38 Qe 2 bial coe) a bearats eve lltois siererele 
24 12. 50 9.50 |} 13.55 12.93 12. 08 10. 50 8.90 | 11.23 OSV Ol aeers deal ae oa lneeerss 
31 12. 88 9.94 | 12.97 12.38 11. 81 10. 25 8.44 | 10.81 STS eaicis soveilie arate wale! | Metoiocreve 
June 7 12. 53 9. 70 12. 20 11. 68 11.18 9.78 8.00 | 10. 50 BROOM ee aoe Ulisee omaliniece sae 
14 12. 88 10. 03 12. 43 11.85 ES 9. 83 8.23 | 10.73 SAG 5is| eee eva le orcre Bed Ne Svat 
PW TPA Gay BIB TBE ie abs 7(0) 11. 23 10. 05 fey Wee OB ars) sp ase sale 5 ee Weare a ea 
28 13.75 1 88 12.10 11. 43 10. 98 10. 00 7.85 | 10.38 SHBB ie | eereeel |rcereke | Pessina 
July 5 14. 50 ly 44 12.13 11.38 10. 88 10. 00 7.75-| 10.38 8.38 |#11. 83 |#10. 42 $9. 92 
12 15. 50 12, 25 12525 11. 50 11. 00 10.13 7.78 | 10.40 8.43 | 12.35 |°10.55 9. 75 
19 15. 55 12025 12. 53 1 783 11. 20 10.35 7.88 | 10.43 8.60 | 13.28 | 10.85 9. 93 
26 13. 45 10.10 12.10 11.35 10. 46 9. 80 7.68 9. 68 8. 23 | 18.28 | 10.33 8. 83 
Aug. 2 12.68 9.2 12.10, 35 10.15 9. 50 7. 40 9. 38 S13 ellos Loy 10;25) 8.75 
9 12.75 9.75 12. 23 11. 48 10. 03 9, 25 7.45 9. 38 8.13 | 13.42 | 10. 53 8. 83 
16 13.05 9.95 12.65 | 11.70 10. 00 9. 25 7.63 9. 38 8.13 | 14.18 | 11.18 9.10 
23 13. 63 10. 45 12,35 11. 53 9.73 9. 20 7.50 9. 53 8.13 | 14.30 | 11.38 9.15 
30 TSS} 10. 13 11.48 | 10.30 8. 90 8. 63 7. 50 9. 23 7.75 | 13.38 | 10.15 8.75 
Sept. 6 13.13 10.13 11. 40 10.08 8.78 8.58 7. 50 9.38 7.75 | 13.43 | 10.00 9.05 
13! 13.00} 10.00: 10.93 9. 70 8.68 8. 50 e500 S928 Ve deborl dd: 504, 9,95 9.08 
20 12. 50 9. 63 10. 23 8. 70 8.25 8. 00 6. 93 8. 63 7.00 | 12.90 9. 50 8. 50 
27 12.60 9. 43 10.78 9.15 8.68 8. 20 els 8.78 7.1 | 13.20 9, 58 8.58 
Oet. 4 12.75 9. 50 11. 00 9. 43 8.95 8. 60 75 18) 9. 35, Cet 13. 60 9, 98 8.65 
11 12.60 9. 20 11. 00 9. 53 9.15 8.75 Meld: 9. 63 7.88 | 13.63 | 10.00 |° 8.75 
18 12.08 8. 53 10. 70 9. 40 8. 83 8. 43 7.05 9. 53 7.68 | 13.30 9.78 8. 58 
25 SeoD) 8.95 | 11.03 9. 98 9.35 8.78 7.25 | 9.88 | 7.88 | 13.58 | 9.93 9, 20 
Nov. 1 13. 38 9. 00 11.08 | 10.03 9. 20 8. 73 7.25 | 9.88 | 7.88 | 13.60] 9.95 9.05 
Bly La.038 9.10} 10.93 9.93 9. 03 8. 53 7.20 | 9.78 | 7.88 | 13.50) 9.78 9. 00 
15 13. 75 9. 25 10. 88 10. 03 9, 34 8. 85 Melis 9. 83 7.88 | 13.65 9. 70 8.98 
22 13. 75 9. 25 10. 88 9. 93 9. 29 8.95 7.08 9. 88 7.80 | 13.55 9. 55 8.95 
29 13. 75 9, 25 10. 78 9.78 9.16 8. 88 7.00 9. 88 7.75 | 18.38 | 9.38 8.81 
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TABLE 23.—Cattle: Weekly average price per 100 pounds, 1918 to 1920—Continued. 
OMAHA—Continued. 


Veal calves. 


Feeder steers. 


Stock cattle. 


| Western range cattle. 


ves. Beef S. 
Light ng aan tonne eae (Clans Calnes elses Cons 
k | tome-|Heavy-| (1,000 ; (800 to| (890 i = 
cute dium | weight,) pounds} 1,000 | pounds pices TA a. oes 
" lweight,| com- | up), | |pounds)|down),| soo, | com. Com- | Com) |Zeuers, 
medi- | mon | com- | com- | com- a mon | G00d | mon | Good | mon ok orr 
um to mon. mon SOKO Ne £0 and | and | and | and a 
to choice. to to to if inate choice.| medi- |choice.| medi- Hoi 
choice. choice. | choice. | choice. , um. Tims |Gence 
1919. ~ 
Dee. 6! $13.75 ! $9.05 | $10.75 | $9.75 | $9.13 | $8.83 | $6.90 | $9.88 | 87.73 |$13.38 | 39.38 | $8.73 
13 W715 8.75 10.75 9.75 9.13 8.75 6.65 | 9.73 7260) Deere Gels vee al 
20 132/75 8.75 10.75 9.75 9.13 8.75 6250! (QS 501) VES Ry eee | Bae Ce a 
27 WS 18.%5. 9.13 | 11.00} 10.00 9.3 9. 00 GieZOy | OF SEF eet. ASS ees | eee eae 
1920. 
Jani 3 87 13..75 9.25 | 11.05 | 10.05 9. 43 9. 05 GETHC | 9593 OMT BRE | Gmecas |Kakeekie cen EP ema 
10 | 13.88 9.30 | 11.60] 10.48 9. 85 9. 48 6295/1210: 33 |'" 8.10) |S Saree | tee apetiane ear sesaate 
17 | 14.25 9.50'| 11.75.) 10.63') “10.00 9. 63 MAS LOE 25th S225) Ethie Nas ai iepees s oe 
24) 14.25 9. 50 11.75 10. 63 10. 00 9. 63 4513 |-10;35 8230. SEAS AAS (Ge Sdn ERS OUEN 
3l 14. 65 9.90 11.58 | 10.55 9: 93 Q.bo i witsoos | LOS%5 85505 | aseehe eens eee 
Feb. 7| 14.75 9.90 | 10.73 | 10.10 9.58 9. 05 1288 LOE45:| 38845: |e Sasso Gea e es ee 
14 14.75 | 10.00 10. 45 10. 00 9. 50 8. 88 7.05 | 10.50 $550) |e ea | aes ea 
21 | 14.85) 10.05 | 10.28 9.95 9. 50 8. 83 7=00;.| 108302) S8230 | [See sale eaaen eee 
28 | 14.85 9. 85 9.93 9.70 9. 30 8.55 6238 | 93G00 | Us GOs er ceseses (PE resect erat 
Mar. 6| 14.75 9.95 | 10.15 9. 80 9. 43 8. 83 62901759168; (2 57363 1 Sse eee RBS er 
13 14.90 | 10.00 10. 58 10. 25 9. 88 QIO8 ea TOLS. 9.415 eth e Vernal | Sears meee rote re 
20 | 15.00; 10.00 | 10.63 10.38] 10.00 CRT a Pena men nie Mere Iskaecsclscsacoclsooocos 
27 15. 08 10. 00 10. 63 10. 40 10. 00 9.13 (Bunyan ky Galt (iy beac coolly ncosoallc sesece 
Apr. 3 15. 33 10. 03 10. 63 10. 38 10. 00 9.13 (AS Ch Neel epsesoolasasaodissasaae 
10 | 15.50) 10.06 | 10.47 | 10.28 9. 97 QEO9 T2559) | oto: ly Te Bly |e | eee eee 
Tlldoato 9.06 | 10.25 | 10.00 9. 88 CAO Mise eaten hm Bye ee COlt ines scoollaacnamocssecese 
24 14,10 8.93 10. 40 10. 10 9. 88 9. 00 octeya ne Herta Maia eyn eases Slike ouaslsososos 
May 11] 13.40 8.65 | 10.37 | 10.10 9. 88 Q200H ee s7280- (9275 |h age bn le arses lees | eicisies is 
8 | 12.35 8.30 | 10.08 9. 88 9. 65 8. 63 We 03: |). 59! SB) | TSO} | Eee | steers (eerie 
LS alanleao 8.00 ; 10.58 | 10.23 9. 98 8. 88 (oie et Ro WE RAG ances! Meo Acoolsaoaqe 
22 11. 50 §. 50 10. 65 10.30 ; 10.05 8.88 TAB 9. S04 hs DOH Sarna ee aiaeye | eteleatee 
29°) 12:33 9.40 | 10.63 | 10.38 | 10.13 8. 88 Te B8e|) QE5OHNO TE SOR ete erate vee Roe eres 
June, 4.5126 53, 9.50} 10.63 | 10.38 | 10.13 8. 93 TESS NNO: 50S Te Doe ee Se ees | Bee cece 
12 |} 13.18 |} 10.15 | 11.08} 10.83 | 10.58 9. 48 he ODES 9. SOM As LO Eee eae | eee (eateries 
19 13. 90 10. 70 10. 93 10. 68 10. 40 9. 40 ASSO TAO LOOM SH 250 | Serene eee aes reese 
26 | 13.10 9.80 | 10.33 | 10.13 9. 90 9. 03 6.932): (QL SBa|P 7. bor een |e ee |e eee 
July 3} 11.65 8.40 | 10.13 9. 70 9. 25 8. 58 GETSO IS! Sal! G75 5] Ee erates | ener | erator 
10 11.63 8.25 10.13 9.63 9.13 8. 53 (HW sho Ua UM (MRO aS Aloo sso olcosooe 
its 12. 00 8. 50 10. 25 9. 88 9533) 8. 63 6.5750) (8563) SOSAbi i oe eee sence eine 
24 11. 80 8. 30 10. 50 9. 98 9. 25 8. 63 6.75 8: 50) |) Gi Gay see he a re ies | enero 
31 11.98 8.45 10. 40 9. 80 9.15 8. 53 BETSEY 8. Sb Gi 750 |hekee ake | heer ae eee 
Aug. 7 11.90 8. 60 10. 38 9.93 9. 00 8.38 6.48 | 8.00] 6.00 | 11.55 8. 85 7.63 
Ane al gel 8.75 ; 10.63 | 10.00 9. 08 8. 25 6.53 | 8.00] 6.00} 11.60} 8.95 7.93 
21 | 10.93 7.90 | 10.68 9.98 9. 05 8.18 6.73 | 8.00} 6.00 | 11.38 | 8.85 7. 85 
28 9. 83 7.28 | 10.75 9. 83 8. 80 7.90 5.78} 8.13] 5.50 | 10.73; 8.10 7. 40 
Sept. 4] 10.73 TOD ne dde Zoe lON LS 9.13 8. 00 6.25 | 8.63 | 5.85 | 11.23 | 8.43 7.75 
UL) 211, 03 MilOuly, Liles oo ORO SP Senos 8. 20 6.25 | 8.73 | 6.20 | 12.13 | 9.05 7.75 
Light and me- 
dium weight 
(750 to 1,000 
pounds), com- 
mon to choice. 
18 | 11.50 7.75 | 11.00 $9. 58 8.13 6.13 | 8.50} 6.25 | 12.63 | 9.50 7.70 
2a elle oO Galo ol L508 9. 50 8.13 6.13 | 8.50 | 6.25 | 12.63 | 9.50 7. 58 
Oct; 2 |) 11540 7.75 10. 48 9. 33 7.90 6. 03 8.08 | 5.80 | 12.18 | 9.00 715 
9 11. 25 7.75 10. 13 9.13 7.73 5.88 | 7.75 |) ° 5.63 | 12.05°}° °8 78 7.05 
16 | 11.25 elu) a 103 03 9. 28 7. 83 6.03 | 7.90 | 5.70] 12.08} 8.83 7. 28 
23} 11.00 Goo 9. 63 8.98 7.40 5.85 | 7.48 | 5.45 | 11.60] 838; 6.93 
30 | 11.00 Geis 9.75 9.15 7.30 6275 |) 7.38 | 5.38 | 11. 60") °8530 6.70 
Noy. 6] 11.80 8.23 | 10. 23 9.58 (16 6.20] 7.93) 5.80] 11.83] 8.75 7.48 
13 12. 25 8. 50 10. 00 9.38 7.70 6.03 8. 23 5.88 | 11.63 8. 63 7.05 
20 11. 60 Zoo 8.85 8.18 6.53 5.10 | 7.18} 4.90 } 10.63 7.68 6. 33 
27} 11.59 6. 97 8. 69 7.94 6. 13 4.97 | 6.75 | 4.59 | 10.22} 7.44 6.31 
Dec. 4 11. 63 7.00 8. 60 Told 6. 00 5.00 | 6.75 | 4.63 | 10.00 | 7.38 6.25 
11 11.10 6.93 8. 55 7.68 6.10 5.00 | 6.75! 4.68 9.70 | 7.30 6.33 
18 9. 50 6.08 8. 23 7.48 6. 03 4.98 | 6.55 | 4.50] 8.88] 6.78 5.93 
25 9. 00 6. 00 8. 25 7. 50 6. 25 4,88 | 6.50 | 4.50] 8.58] 6.58 5.78 
1921 - 
Jane 9. 00 6.10 8. 20 7.45 6. 28 4.88) 6.53 | 4.58 | 8.21) 6.21 5. 46 
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TABLE 23.—Cattle: Weekly average price per 100 pounds, 1918 to 1920—Continued. 


EAST ST. LOUIS. 


Beef steers. Butcher cattle. 
Medium and heavyweight Lightweight (1,100 pounds 
Week end- | (1,100 pounds up). down). Heif- | Cows, | Bulls, 
ing— ers, | com- bo- 
4 com- | mon ; logna 
Choice | . hoice mon to} — to and 
Medi- | Com- Good and Com- anes | a 75 
and | Good. and ai choice. | choice.| , beef. 
prime. um. mon. | prime. medium. mon 
1919. 
May 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Nec. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Oh ulssdaaccs 
9.63 | 17.00 
9.88 | 16.85 
9.88 | 16.65 
9.88 | 15.88 
9.88 | 15.33 
9.88 | 15.05 
9.88 | 15.00 
9.72 | 14.56 
9.68 | 14.15 
10.03 | 14.48 
10.05 | 14.23 
10.08 | 13.95 
10.28 | 14.08 
10.38 | 14.13 
10.54 | 14.13 
10.55 | 13.81 
10.43 | 13.78 
10.28 | 14.00 
10.28 | 13.75 
10.38 | 13.78 
10.28 | 13.88 
10.56 | 14.06 
11.78 | 15.50 
11.65 | 16.08 
11.28 | 16.28 
11.38 | 16.35 
11.38 | 16.44 
11.33 | 16.58 
11.00 | 16.58 
10.70 | 16.50 


13.66 

13.58 

13.50 

13.40 

713%, ae 

e- 
Good dium. 
$13. 50 | $11.70 

13.00 11.40 
12.98 | 11.38 
12.59 | 11.03 
12.48 11.08 
13. 08 11.58 
12.80 | 11.35 
12.63 | 11.25 
12.78 | 11.43 
13.88 11.53 
13.33 | 11.88 
13. 00 11.78 
12.70 11.53 
12.73 | 11.58 
12.78 11. 48 
12.70 11.50 
12.45 11.15 
12. 84 11.59 
14.30 | 13.13 
15.13 | 13.20 
15. 28 12.98 | 
15.30 | 13.10 
15.31 12. 94 
15. 38 13.05 
15.30 12. 88 
15. 25 12.75 


OOOO 
or or or ce bo 
Cot © 00 00 


POWCOoooD 


IO SIO CODD DD 
AO OMNOWOwW 


POXo@xooOPNWNEROOHOOP 
00 Go) 


SBUSRORONARDADS 


Ske Or eGo Ont 


« 


$2 $0 90 99.90 99 1D {DOOD OOO OC DODGOOON O10 


Ore STP 
AWWIOOMWS 


UWVVOWMHWRSSSSae 
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TABLE 23.—Cattle: Weekly average price per 100 pounds, 1918 to 1920—Continued. 
EAST ST. LOUIS—Continued. 


Beef steers. Butcher cattle. 
Medium and heavyweight Lightweight (1,100 pounds | 
Week end- (1,100 pounds up). down). Heif- | Cows, | Bulls, 
ing— | ers, | com- bo- 
ae { as | com- men ree 
oice so hoice . mon to fa) an 
and | Good. Meck: Coins and | Good. Medk | Cons | choice. | choice. | beef. 
prime. | Z prime. | ve ; 
| } 
1920. | | , 
Aug. 7....| $15.98 | $14.98 | $12.73 | $10.70 | $16.38 | $15.23 | $12.70 | $9.78 | $11.10 £8. 40 $7. 25 
14223 2|/5516:530) [15515 12.43 | 10.18 16.60 | 15.25 12.05 |} 8.98 11.00 8.48 7.15 
2125.17, :16750 15.18 12.38 10.18 16. 75 15. 25 12.00 8.88 11.00 8.60 7.00 
282 ee5|'2 16258 15.18 12. 43 10. 25 16.75 15.30 12.18 9. 03 11.10 8.65 7.00 
Sept. 4: 122/25 16..85: 115-43 12.78 10.35 16.85 15.45 12.55, |h# 9533 25 8.53 7.00 
TIES 17.00 15.75 15118} 10.38 17.00 15.75 12.88 9.34 11. 22 8.25 6.88 
18. = 17.00 15.7 1ss13 10.38 17.00 15. 73 12.88 | 9.25 11.13 8. 25 6.75 
20224 17.00 15.58 12.95 10.33 17.00 15.58 12.50} 9.10 11.05 8.05 6.95 
Oct? 2.882 117.00 be 15.45 12. 43 9.78 17.00 15.45 11. 93 8.40 11.00 8.08 6.98 
Gee 17.03 eel bao5 11.98 9. 40 17.03 15. 25 11.45 8. 00 10.88 7.65 6. 60 
IGLOS PLT SS) ht 15258 12.13 9.38 17.38 15.58 11. 63 7. 86 10. 63 7.38 6.38 
DAP SMA ina Yao) 15. 33 11. 90 9.33 17. 25 15.33 11. 43 7.83 10.05 6.95 6. 23 
30....| 17.25 15°35 12.13 9.75 17.25 15.38 11.75 | 8.38 10.35 7.38 6. 48 
Noy.' :6.25.)£ 17203 |F£15. 28 ID BPA 9.85 |. 17.03 15. 28 11.88 | 8.60 10. 70 7.83 7.10 
13.9251) 815280 13.73 11.05 9. 00 15. 80 IBS?) 10.58 7.60 9.88 7.10 6.85 
205 28\i) 15.03 12. 98 10. 53 8.63 14. 88 12.68) 9.70; 7.23 9.18 6.75 6. 60 
27-25 .| 14. 75 It 12. 75 10. 41 8.53 | 14.5 12. 44 9. 69 7.38 9. 22 6.97 6.50 
Dec 4.5240 13.83: [pF 11-78 9. 28 7.80 13.58 11.53 8.85 6.75 8.93 6.70 6.38 
TE) 185.13 11. 08 8. 83 7.48 12. 88 10. 83 8. 28 6.48 8. 63 6.38 6.08 
VSS sae 12568 10.43; 8.20 7.30 12.50 10.18 | 7.78} 6.48 8.78 6.10 | 5.88 
PEs 12.65 10. 50 8.38 7.45 12. 53 10°30) |? 840417) 6.163 8. 90 6.08 | 5.68 
| | 
1921. | | 
Jan. 1....| 12.43} 10.40 8.50 7.63 12. 38 10.35 8.45 7.15 8.55 6.30 D0 
| 
Counerand Veal calves. Feeder steers. Stock cattle. 
vient Heavy east Light Cows Calves. 
Week end- | . |Heavy-}| (1,000 (s00 and 
= i medi- | 7 ih (800- Steers, : 
ing— Cows | Tare eight,) Ibs. 1.000 lbs. Aerie heif- 
and /|Canner weicht,, ©°@- | Up), | ips ) down),| 34 a ers, Com- 
heif- | steers. rea Only | COL=A iieeeaea, | «COM aa com- | Good | mon 
ers. into mon Mon | choi mon | and and 
um hoi t mon eo choice foul L 
tp ee ch ‘ to hoice choice. | phatoas) aaeer 
choice OIE choices ye oe : um. 
| i 
| i 
1919 | 
is esi ee eel ee Ge (eae Le ens Meine ed Pm eee Been seo oo Gallo-S- G2 sei: -saacee 
10....] $6.08 | $7.00 | $12.73 | $10.15 | $12.00 | $11.25 | $10.53 | $9.88} $8.00} $9.63 $8. 00 
eae 6.18 7.05} 12.70) 10.25] 12.00] 11.40] 10.91 | 10.13 8. 28 9.76 8.10 
24.. 6. 40 7.00 | 13.30} 10.50 12.00} 11.55] 11.10} 10.02 8.50 | 10.05 8. 23 
Be Ose 7.28) 13.97) 11.50] 12.08 | 11.26 | 10.83 | 10.18 8. 40 9. 60 8.03 
Earbarsyen (7 See 6.13 | 7.00 12.88 11. 33 11. 48 10. 53 10. 00 9,65 7.88 8.75 7.63 
14.. 6. 55 7. 50 13. 88 12. 20 11. 63 10. 55 10. 03 9. 68 8.15 9. 05 7.75 
Zine 6.58 7.75 | 14.60] 13.18] 11.50} 10.50 9. 88 9. 63 7.68 8. 80 7. 50 
28 a8 - 6. 88 7.75 15.18 1 ee abe aeos 10. 25 9. 63 9. 30 7. 63 8.75 7. 50 
efile eesaal hy Wiser TEOSNS 14.002 013. OO Re eee: 10.00 9. 50 9. 00 7.50 8.38 6. 88 
ADE te 7.10 S45 TAT TOMUR 1S. 59 | [2h ooo ee 10. 08 9. 50 9. 08 8. 30 9. 00 7. 48 
LON (ik) 8. 50 15. 08 13. O33 G22 Jes 10. 20 9. 60 9, 25 8.78 9. 40 7.68 
ZO ee 5 aO8 SEQ0 a 14 08 i S12. 55 ED a ee 10. 23 9. 25 8.95 8.35 8. 83 7. 30 
TATipen | Zeee se G..208|' 2) SaG0k 4. Shalit 70) ess eee 10. 25 9. 00 8. 75 8. 25 8. 85 7. 25 
es 6. 58 8. 00 16. 05 L220 ute ace See 10. 40 8.95 8. 72 7.90 888 7.18 
16... 6. 53 7.95 17. 88 Tos 45 Wise Fae 10. 38 8.75 8. 66 7.45 8.55 6. 88 
Zane 6. 40 7.63 | 16.68 | 11.78} 11.03 9. 93 8. 93 8. 50 a3 8. 45 6.90 
Ol ate 6. 32 7.48 16. 98 11. 43 11.13 10. 38 9.13 8. 63 7.40 8.95 7.00 
Sept. 6....] 5.88 7.18 | 17.63 | 11.65} 11.13] 10.38 9.13 8.63 7.38 9, 25 7.00 
18 Re 5. 80 7.18 17.75 11. 68 11.13 10. 38 9. 05 8.55 7.38 9. 20 7.00 
20... 5. 30 6.60 | 16.85} 10.85 | 10.75 9. 75 8.75 8. 44 6. 88 9. 00 7.00 
OA (thee ota a 7.55 | 17.80] 11.40) 10.65 9.638; 8.95 8.55 6. 94 9. 05 7. 20 
(ONG E CE NERO) 6.93 | 17.40] 11.40] 10.60 9. 63 8. 50 8.15 6. 88 9. 20 7. 25 
uh ee 5. 88 6.65 16. 35 11. 50 10. 80 9. 63 8. 50 8.13 6.78 9.15 7. 20 
1S ie 5. 63 6.43 | 15.78] 11.50/ 10.75 9. 50 8. 50 8. 00 6. 75 9. 00 G83 
Pah) 5. 70 6.50] 15.73! 11.50! 10.50 9. 50 8. 50 8. 25 6.75 9. 00 7.13 
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TABLE 23.—Cattle: Weekly average price per 100 pounds, 1918 to 1920—Continued. 
EAST ST. LOUIS—Continued. 


meeend Veal calves. Feeder steers. Stock cattle. 
i} 
tape Heavy er Light Cows pales: 
Week end- medi. |Heavy-| (1,000 | ¢gog_ | (800 | steers | and | 
ing— | Cows Fea ( | weleht,| lbs) Naga | MOSH seen 7 Hele | 
and |Canner weieht,| COm- up), Ibs ) down), iA ers, | Com- 
heif- |steers. | jeqi.’| Mon | com- | Gor” | com- i com- | Good | mon 
ers. “Ti to mon aaVGitt mon | choice. | Mon and and 
fas choice. to na to in to choice. | medi- 
choices choice. Green. choice choice. | um. 
1919. 
Nov. 1.. $5.73 | $6.63 | $16.15 | $11.50 | $10.50 | $9.50 | $8.50] $8.25 | $6.75 | $9.00 $7. 13 
SEE 5. 79 6. 60 16.13 10. 50 10. 65 9. 50 8. 50 8. 25 6. 75 9. 00 7.13 
i 5. 78 6.63 | 15.80] 10.50] 10.75 9. 55 8. 50 8. 25 6.75 9. 00 7.13 
22) 5.77 6575) bs450) 010.50) )) HONGS 9. 53 8. 50 8.15 6.75 9. 00 7.13 
2) Sool) ROD) 7.06 | 14.72 | 10.47) 10.69 9. 50 8.50 | 8.19 6. 81 9. 06 7.19 
Deez. 652 .- 6. 07 Wo 2D 14,75 10. 25 10.75 9. 68 8. 50 8.38 7. 00 9.13 7. 25 
16} ee 5.79 6. 84 14, 83 10. 10 10. 75 9. 88 8. 50 8. 38 7. 00 9. 13 7.25 
20.. 5. 63 6.25 | 14.13 9.35 | 10.75 9. 88 8. 50 8. 38 7. 00 9.13 7.15 
PA foe 5.97 6.53 | 13.97 9.25 | 11.03 9.97 8. 69 8. 38 7.09 9.13 7. 22 
1920. 
2 Boy eall  GhOY 6.63 | 13.34} 10.13 | 10.91 9. 88 8.75 8. 38 7.13 9.13 area) 
TORE 5. 93 6.78 | 15.58 | 10.13 | 10.93 9. 83 9. 28 8. 53 7.18 9.13 7. 25 
sae 5. 89 Gaal LonGoull LOS 08) L045: 9.75 | 10.00 8.75 Many 9.13 7. 25 
24... 6.13 6.80 | 15.53 9.88 | 10.73 9. 90 9. 90 8.75 7,45 9.13 7.25 
Silais 6. 60 7.10 | 16.20 9.88 | 10.88} 10.25 9. 75, 8.75 7. 50 9.13 7.25 
Febs. wie 6. 58 7.03 | 15.40 9.80 | 10.88 | 10.25 9.75 8.75 7. 50 9. 38 7.60 
We shel oGoilR3 6.58 | 14.90 9.50 | 10.88} 10.25 9.75 8.75 7. 23 9.75 8. 00 
Pal 6. 00 6.23 | 14.88 9.50 | 10.73 | 10.00 9. 65 8.75 6. 88 9.75 8. 00 
28... 5, 84 6.12 | 14.63 9.50 |} 10.56 9.69 9. 44 8. 69 6. 88 9.75 8. 00 
Mar. 6... 5. 65 6.08 | 14.28 9.50 | 10.48 9. 80 9. 45 8. 60 7.10 9.75 8. 00 
ieee 5. 80 6.20 | 14.45 9.50 | 10.63 | 10.25 9.75 8. 80 7.35 9.75 8. 00 
20 e 5. 88 6.33 | 15.00 9.50 |} 10.63 | 10.25 9.75 8. 88 7. 50 9.75 8. 00 
PH ies cie)| | Lotta} 6.25 | 15.20 9.50 | 10.67 | 10.27 9.75 8. 85 7. 50 9.75 8.00 
JSG) y@seea) | Os 6.38 | 14.35 9.50 | 10.60 | 10.20 9.75 8.75 7. 50 9. 75 8. 00 
OES 6.13 6.38 13, 59 9. 50 10. 63 10. 13 9.75 8.75 7. 56 9.75 8. 00 
fate, 6.13 6.38 | 16.25 9.50 | 10.63 | 10.13 9.75 8.75 10) 9.75 8. 00 
Oak al) | ve labs tete) GH SSH ERS OGE 10:95: 5 Mire Seay 8 aS IU eA are Jeera PG 
May 1....) 5.88 6.38 | 18.13} 10.05 | 10.10 9. 90 9. 55 8. 65 7. 30 9. 75 8.00 
Sees 5: 93 6.38 12, 80 10. 00 10. 25 10, 13 9. 63 8. 88 7. 50 9.75 8. 00 
T5ee2 5. 88 6.38 | 12.75) 1000) 10.25} 10.08 9. 53 8.78 7. 60 9.75 8. 00 
Dae 6. 03 6.38 | 12.95 | 10.25 10.05 9.70 9.18 8. 43 7.75 9.75 8. 00 
ZOE als on YS Gus 5 MeL ZNOON mL ON Zo 9. 55 9.15 8. 68 7.93 7.35 9. 65 8. 00 
June 5....| 5.94 GnoSi | elosoke |) #1082501) LOR 9. 63 8. 88 8. 25 7.19 9. 50 8. 00 
128 6.18 6. 63 3.80 | 10.55 | 10 40 9.95 9. 20 9. 00 7.45 9. 50 8. 00 
1). SO) Bh) 6.34 | 138.70} 10.90} 10.45 | 10.20 9.15 9. 03 Wels 9. 50 8.00 
PA N= Gea DME Les O05! 9.75 | 10.50 | 10.25 9. 00 8.65 6. 55 9. 50 8.00 
aUlygyyoee ee 5.18 5. 50 11.48 9. 40 10. 40 10. 05 9. 00 8. 30 6. 50 9. 50 8. 00 
LONE leat OG 5.50 | 11.66 9.00 | 10.25 9. 63 8.75 8. 90 6. 38 9. 50 8. 00 
Uae lle tasys) 5.60 | 12.10 9.00 | 10.40 9.65 8. 80 8. 00 (eds Daa eee ps ake 
24... 5.33 5.75 12.73 9. 10 10. 50 9.75 9. 00 8. 00 Cha) ecanadasllacaccccs 
See Ons 5.55 | 13.40 9.65 | 10.30 9. 45 8. 60 7. 48 GHOS} |e eae atare| sevararetes 
ANI Raden 4,85 5,100) 12593 9. 55 9. 80 8. 80 8. 30 7. 50 OOO festateterseial | eierarees (ara 
W425; 4.95 5. 30 11. 68 8.75 9. 50 8. 50 8. 00 7. 40 DIGS leter=)spa evel etree ele 
Ps EROS 5.38 | 11.48 8. 10 9. 60 8. 60 8. 00 1s 2B) SEATON Ae se crea es sae 
28. 6.13 5.38) | 12.25 8. 20 9. 50 8. 75 8. 00 7.35 Eisei7 (aval Bele ele Ieee aesia 
Sept. 4... 4.83 5.38 | 13.70 8. 20 9. 50 8. 75 8. 00 7. 50 Ae faye ia SH ae ai 
Light and medi- 
um (750-1,000 
pounds), com- 
mon to choice. 
1h Geers 4.63 bys 118) 14, 38 6. 75 9. 53 $9. 00 7. 69 SRO da Mee seers eae ae 
18... 4. 53 5. 00 14. 60 7.10 9. 63 9, 00 7. 88 5. 60 7. 50 §. 50 
25s 4.69 5. 18 14.73 7.60 9. 63 9. 00 7. 88 5. 70 (24) §. 40 
Occouezeer | 4359 5.20'| 14. 80 7. 90 9. 63 8. 90 7. 58 5. 70 7.05 5.25 
9.. 4, 33 4.85 14.35 7. 80 9. 48 8. 55 7. 50 5. 48 7.10 5. 25 
Ws Sne 4. 28 4. 63 14. 00 7. 40 9. 25 8.35 7. 40 5. 20 Tied) 5. 25 
Paes i 3. 90 4. 35 11. 83 7. 50 9.15 8. 40 7.15 4, 90 6. 65 4.75 
35 a5 4. 32 4, 23 11.65 7. 50 9. 05 8.35 7. 20 6. 25 6. 75 5.00 
Novae 620 4. 59 4. 43 12.18 8. 30 9. 23 8. 60 7. 58 5. 38 6. 60 5. 00 
Rae 3. 90 4. 38 11. 73 8. 00 9. 20 8. 65 7.40 5. 25 7. 08 5. 63 
Z20Rane Bh 7A 4. 30 12. 10 8. 00 8. 98 8. 28 6. 85 4.93 (hnks) 5. 58 
PA fea 4. 01 4,25 12.16 8. 00 8. 63 7.75 6. 41 5. 00 7. 00 5, 44 
Dec ASS 3. 85 4.25 11. 53 7. 70 8. 30 7. 58 6. 10 5. 00 7. 00 50008 
The Bs) 4,25 9. 75 7.15 8. 00 7. 50 6.13 5. 05 7. 00 5. 28 
Ws 3. 50 4,10 9. 50 6. 70 7. 83 7.18 6.13 4. 80 6. 95 5.23 
Zone 3. 64 3. 98 9. 35 6. 75 0) 7.00 6.13 4.68 6. 75 5. 00 
1921. 
Jan Ise | Ss ioe} 4.10) 10.15 7. 00 et 7. 00 6, 22 4. 88 6.75 5. 00 
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TaBLE 24.—Cattle: Weekly range of prices, per 100 pounds, good and medium beef 


steers, and butchci cattle. 


CHICAGO. 
Beef steers. Butcher cattle. 
Medium and heavy- _ |Lightweight (1,100 pounds ci 
ee weight (1,100 pounds up). down). Heiters. Cows. Bulls 
p Common to | Common to |Bologna and 
Good Medium. Good and medium. atioice: eneicae beef. 
1919. ‘ 

Mar. 22...|$15. 50-18. 65 |$12. 00-17. 00 $12. 00-17. 15 $6. 85-15. 50 | $6. 85-15. 25 $8. 00-13. 25 
29...| 15. 50-18. 50 | 138. 00-16. 50 12, 00-16. 75 7. 25-15. 50 6. 85-15. 25 8. 00-13. 00 
Apr. 5...| 15.75-18.50 | 13.75-16. 75 13. 09-17. 00 7. 60-15. 75 7. 40-15. 50 8. 75-13. 00 
12...) 15. 50-18.09 | 13. 60-16. 00 13. 00-16. 40 7. 50-15. 25 7. 25-15. 00 8. 50-13. 00 
19...| 15. 50-18. 25 | 13. 75-16. 15 13. 00-16. 75 7. 65-15. 75 7. 50-15. 50 8. 50-13. 25 
26...) 15. 25-18. 25 | 13. 85-16. 15 13. 25-16. 75 7. 85-15. 75 7. 65-15. 50 8. 75-13. 50 
May 3...) 15.00-18.00 | 13.60-15. 75 13. 00-16. 35 7. 60-15. 00 7. 50-14, 75 8. 50-13. 25 
10...) 14. 50-18. 00 | 13. 00-15. 75 12. 50-16. 35 7. 75-15. 25 7. 50-15. 00 9. 00-13. 25 
17. 14, 50-17. 00 | 13. 00-15. 50 12. 50-16. 00 7. 75-15, 25 7. 50-15. 00 9. 00-13. 25 
24...) 14. 50-16. 75 | 13. 25-15. 25 12, 75-15. 85 8. 00-15. 25 7. 75-14. 85 9. 00-13. 25 
31_..} 13. 40-16.15 | 12. 40-14. 85 12. 00-15. 40 7. 60-14. 75 7. 35-14, 50 8. 50-13. 25 
June 7...) 13.00-15. 25 | 11. 75-13. 35 11. 50-14. 35 7. 25-13. 25 7. 00-13. 00 8. 25-11. 75 
14_..| 13.00-15. 25 | 12.15-13.50 11. 50-14. 25 7. 25-13. 35 | 7. 00-13. 00 8. 50-12. 15 
21...) 13. 00-15. 00 | 12. 15-13. 50 11. 65-14. 25 7. 75-13. 25 7. 50-12. 75 8. 50-12. 00 
28...| 13. 00-15. 00 | 12.25-13. 50 12. 00-14. 35 7. 75-13. 50 | 7. 40-12. 75 7. 50-11. 75 
July  5...] 18. 25-15.15 | 12.35-13.75 12. 00-14. 75 7. 50-13. 75 7. 25-12. 75 7. 50-12. 00 
12_..) 14. 00-16. 25 | 18, 25-14. 50 12. 50-15. 75 7. 75-15. 00 7. 35-13. 25 8. 75-13. 00 
19...} 14.50-17.00 | 13. 00-14: 75 12. 65-16. 25 7. 50-15.00 | 7. 25-13. 50 8. 50-13. 00 
26...| 14.35-17.00 | 12. 50-14.75 12. 00-16. 25 7. 00-14. 50 | 6. 75-13. 50 7. 75-12. 50 
Aug. 2. 13. 75-16. 85 | 12. 00-14. 50 11. 75-16. 00 7. 00-14.50 | 6. 75-13. 75 8. 00-12. 50 
9_..| 14. 00-17. 50 | 12. 25-14 75 12. 00-16. 25 7.00-15.00 | 6. 75-14. 50 7. 75-12. 50 
16. 14, 25-17. 75 | 12. 50-15. 50 12, 25-17. 50 7. 50-15. 50 7. 25-15. 75 8. 25-13. 50 
23.../ 14. 00-16. 35 | 12. 50-14. 50 12. 25-16. 25 7. 25-15. 00 7. 25-14. 00 7. 50-13. 50 
30...| 138. 50-16. 35 | 11. 50-14. 25 11. 50-16. 25 6. 75-15. 00 | 6. 50-13. 50 6. 25-12. 50 
Sept. 6...) 13.50-16. 25 | 11. 50-13. 75 11. 50-16. 25 6. 75-14. 75 |; 6. 50-13. 50 6. 00-11. 75 
13...) 18. 50-16. 25 | 11. 00-13. 75 11, 15-16. 25 6. 50-14. 75 | 6. 25-13. 50 6. 50-12, 00 
20. 13. 00-15. 50 | 10. 75-13. 50 10. 75-16. 25 6. 50-14. 75 | 6. 25-13. 50 6. 50-11. 75 
27. 13. 00-16. 00 | 10. 75-13. 50 10. 75-16. 25 6. 50-14. 75 | 6.25-13. 50 6. 50-11. 75 
Oct. 4...| 14 00-16. 50 | 11. 25-14. 00 11, 25-16. 50 6. 50-14. 75 | 6. 50-13. 50 6. 75-11. 75 
11_...| 14.00-16. 75 | 11. 00-14. 25 11. 00-16. 50 6. 50-14.75 | 6. 00-13. 50 6. 00-11. 50 
i8. 14. 00-16. 75 | 10. 75-14. 00 10. 75-16. 75 6. 25-14, 25 5. 85-12. 50 5. 75-10. 50 
25...) 18. 75-17. 00 | 10. 75-14. 25 10. 75-16. 75 6. 25-14.50 | 6.25-13.00 |, 6. 25-11. 50 
Nov. 1...| 13.50-16. 75 | 10. 50-13. 50 10. 25-16. 75 6. 50-14. 50 | 6. 40-18. 00 6. 00-11. 00 
8...) 13.50-17. 50 | 10. 50-14. 00 10, 25-17. 50 6, 35-14. 50 | 6. 25-13. 00 6. 00-11. 00 
15...) 14. 25-18. 40 | 10. 85-14. 75 10. 75-18. 25 6. 60-15.00 | 6. 50-13. 50 6. 50-11. 00 
22...) 13.00-18. 40 | 10. 25-14. 75 10. 25-18. 25 6. 40-15. 00 | 6. 25-13. 50 6. 50-11. 00 
29...) 13.50-18.65 | 10. 50-14. 25 10. 50-18. 40 6. 40-15. 00 | 6. 25-13. 50 6. 50-11. 50 
Dec. 6...) 13.50-18.75 | 10. 75-14. 25 10. 25-18. 40 6. 40-15.00 | 5. 50-15. 65 6. 75-11. 50 
13...) 13. 50-19. 00 | 11. 00-14. 50 10. 50-19. 00 6. 40-15. 50 | 6. 25-14. 25 6. 75-11. 25 
20...} 13. 00-18. 40 | 10. 50-18. 50 10. 00-18. 25 6. 25-15. 00 6. 00-13. 75 6. 75-11. 50 
27...) 13.65-18. 85 | 11. 00-14. 85 10. 40-18. 85 6. 25-14. 75 | 6.00-13. 50 7. 25-11, 75 
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TABLE 24.—Catile: Weekly range of prices, per 100 pounds, good and medium beef 
steers, and butcher cattle—Continued. 


CHICAGO—Continued. 


Beef steers. 


Butcher cattle. 


Medium and  heavy- : ! 
ee Maree: Beis Light weight—(1,100 erie Bra) Ais 
ohdee eat (1,100 pounds pounds down.) Heifers. Cows. Bulls. 
Nodi 7 c Common to] Commonto} Bologna 
Good. Medium. Good and medium. anores} choice: ae ack ae 
1920. 
diauol, Bea $14. 00-18. 75 |$10. 75-14. 50 $10. 75-18. 65 $6. 40-14. 75 | $6. 25-13. 50 $7. 75-12. 00 
LOC 14. 00-18. 75 | 10. 75-14. 50 | 10. 50-18. 50 6. 50-14. 75 6. 40-18. 50 7. 50-12. 00 
ygtepee 14. 25-18..50 | 11. 25-14. 50 | 11. 00-18. 25 6.50-14.75 | 6. 50-13. 50 7. 50-12. 25 
DAN 13. 40-17. 50 11. 50-14. 25 11. 00-17. 00 6. 75-14. 25 6. 75-13. 00 7. 50-12. 25 
Aes Jar 3. 00-16..65 | 11. 50-13. 50 | 10. 90-15. 60 6. 75-14. 00 6. 75-12. 75 7. 50-12. 00 
fea | Good. Medium. 

Feb. 7...) 12.65-15.35 | 11. 25-12.85 ($12. 25-14. 35 |$10. 60-12. 50 6. 50-138. 50 6. 50-12. 15 7. 25-11. 25 
14...) 12.50-15.00 | 11.00-12.65 | 12.00-14.00 | 10. 40-12. 25 6. 40-12. 75 6. 40-11. 50 7. 00-11. 00 
21...) 12.25-14.75 | 11.50-12.90 | 11.85-14.00 | 10. 85-12.50 6. 40-13. 00 6. 40-11. 75 7. 00-11.00 
28. 12. 00-14. 00 11. 25-12. 25 | 11.60-13.10 | 10. 60-11. 85 6. 50-12. 75 6. 25-11. 50 7. 25-10. 75 

Mar. 6. 12. 50-14.35 | 11.50-12.85 | 12.00-13.85 | 11. 60-12. 50 6. 50-13. 50 6. 25-12. 50 6. 75-10. 75 
13...| 12. 50-14. 50 11. 65-13.00 | 12.50-14.00 | 11. 50-12. 75 7. 39-13. 75 7. 10-12. 75 6. 75-11. 00 
20...| 12. 25-13. 89 11. 50-12. 50 | 12. 15-13.85 | 11.50-12. 50 7..00-13. 25 7. 00-12. 25 6. 75-11. 00 
27...| 12. 15-18. 7 11. 25-12. 50 | 12.00-13.75 | 11. 00-12. 50 7. 40-13. 25 7. 40-12. 00 7. 50-11. 00 

Apr. 3-...| 12. 25-13.65 | 11.25-12.50 | 12.25-13.65 | 11.00-12. 40 7. 75-18. 50 7. 75-12. 00 7. 75-11. 00 
10...) 12.75-14.00 | 11.50-13.00 | 12. 40-14.00 | 11. 25-12. 75 7. 65-14. 00 7. 50-12. 50 7. 00-11. 00 
17...) 12.60-14.60 | 11.40-13.65 | 12. 65-14. 65 | 11.25-13.75 7.35-14. 65 7. 25-12. 85 6. 50-11. 25 
24...| 11.50-13.35 | 10.60-12.25 } 11. 40-13.35 | 10.50-12.25 | 7.10-13.75 | 7.00-12.00 7.00-11. 25 

May 1...) 11.65-13.50 | 10. 75-12.60 | 11.60-13.50 | 10. 65-12. 50 7. 25-14. 25 7.15-12.75 7.35-11. 50 

8...| 12.35-13.40 | 11.50-12.60 | 12. 25-13.50 | 11.40-12. 60 7. 85-13. 75 4, 15-12. 25 7. 75-11. 25 
15...| 12.10-13.25 | 11.50-12.50 | 12.25-13.35 | 11.35-12.50 8. 00-13. 75 7. 75-12. 00 7. 50-11. 00 
22.-..| 12.00-13.00 | 11.25-12.25 | 12.25-13.00 | 11. 25-12. 25 7. 75-13. 50 7. 60-11. 85 7. 25-11. 00 
29...) 12. 00-12.90 | 11.15-12.25 | 12. 25-13.25 | 11.15-12.50 7. 75-13. 50 7. 60-11. 00 7.50-11.00 

June 5-...| 12.50-14.25 | 11.60-13.50 | 12. 75-14. 25 | 11. 75-13. 65 7. 75-13. 50 7. 60-11. 50 7. 00-11. 50 
12...| 13. 85-16. 25 |} 12.75-15.50 | 13.85-16.00 | 19.75-15.25 8. 25-14. 75 8. 00-12. 75 7. 00-12. 25 
19. | 15.00-16. 25 | 13.25-15. 5 15. 00-16.15 | 13. 25-15. 25 7. 50-14. 50 7. 25-12. 60 7. 25-12. 25 
26.-..| 14.75-16.50 | 12.90-15.65 | 14.75-16.40 | 13.00-15.50 7. 90-15. 00 7.00-13. 00 7. 00-12. 50 

July 3_..| 14.60-16.50 | 12.50-15.65 | 14.50-16.40 | 19.35-15.50 6. 50-15. 00 6. 35-13. 00 6. 00-12. 50 
10. 15. 10-16. 40 | 12. 75-15. 50 | 14. 75-16.40 | 12. 60-15.00 6. 50-14. 75 6. 35-12. 75 6. 00-12. 00 
17...) 15.00-16.25 | 13. 00-15. 40 | 14. 85-16.40 | 12.75-15. 10 6. 50-14. 75 6. 35-12. 75 6. 00-12. 25 
24...) 15.00-16.10 | 13. 00-15.00 | 14. 85-16. 25 | 12.'75-14. 85 6. 50-14. 90 6. 50-12. 75 6. 25-12. 25 
31...| 15. 00-16. 25 | 12.50-15.00 | 14. 75-16.00 | 12. 25-15.00 6. 00-14. 90 5. 50-12. 50 6. 00-12. 25 

Aug. 7...) 14.75-16.25 | 12.25-15.00 | 14.50-16.00 | 19. 25-14. 50 6. 00-14. 75 5. 00-12. 50 6. 00-11. 75 
14. 15. 00-16. 25 | 12.25-15.00 | 14. 50-16. 25 | 12. 25-14. 50 6. 00-15. 00 5. 00-12. 50 6. 00-12. 00 
21...! 15.00-16. 25 | 12.25-14.75 | 14.50-16. 25 | 12. 00-14. 50 6. 00-15. 00 5. 00-12. 50 5. 00-11. 75 
28. .-| 15.00-16.65 | 12.00-15.00 | 14.50-16.50 | 12.00-14.50 | 6.00-15.00| 5.75-12.75 5. 00-11. 50 

Sept. 4...] 15.00-16.75 | 12. 25-14.75 | 14. 25-16.50 | 12. 00-14. 25 6. 50-15. 00 6. 00-12. 75 5. 00-11. 50 
11_..} 15.00-17.00 |} 12. 25-15. 00 | 14. 50-16.75 | 12. 00-14. 50 6. 50-15. 00 6. 00-12. 75 5. 00-11. 50 
18...| 15.50-17.00 | 12.50-15. 00 | 15. 00-16. 75 | 12. 25-14.50 6. 50-15. 00 6. 25-12. 75 5. 50-11. 50 
25...| 15.00-17.00 | 12. 25-14. 75 | 14.50-16.75 ' 12. 00-14. 50 6. 50-14. 75 6. 00-12. 50 5. 25-11. 50 

Oct. 2...) 14.75-16.50 | 12.00-14.50 | 14.00-16.50 | 11. 25-14. 00 6. 00-14. 25 5. 50-12. 00 5. 25-11. 50 

9...| 14.75-17.00 | 12.00-15.00 | 14.00-17.00 | 11. 25-14. 50 6. 00-13. 50 5. 50-11. 25 5. 25-11. 00 
16...| 15.00-17.00 | 12.00-15.00 | 14.50-17.00 | 11. 25-14. 50 5. 50-13. 50 5. 25-11. 25 5. 25-11. 00 
23...) 14.75-17.00 | 12.00-15.25 | 14.50-16.75 | 11. 25-14. 50 5. 25-13. 00 4. 75-11. 00 5. 00-10. 75 
30...) 15.25-17.00 | 12. 25-15. 25 | 15.00-16.75 | 11. 50-14. 75 5. 25-13. 00 4. 75-10. 75 5. 00-10. 50 

Nov. 6-...| 14.00-17.10 | 11.00-15.25 | 13.75-16.75 | 10. 25-15.00 5. 75-13. 25 5. 25-11. 25 5. 25-10. 75 
13..-| 13.50-16.00 | 10. 25-14.00 | 13. 25-16. 00 9. 75-13. 50 5. 00-13. 00 4. 60-11. 25 5. 00-10. 50 
20..-| 12. 00-15. 75 9. 00-13. 50 | 11. 50-15. 50 8. 50-13.00 | 4. 50-13. 00 4, 25-11. 00 4. 25-10. 00 
27...) 12.40-15. 75 9. 25-13. 15 | 11. 65-15. 50 8.50-12.35 | 4. 50-12. 50 4. 35-10. 50 4.35- 9. 40 

Dec. 4...) 11.00-15.50 8. 75-12. 50 | 10. 75-15. 25 8. 25-12. 00 4. 50-12. 25 4. 50-10. 25 4.35- 9.25 
11...| 11. 25-13. 75 9. 00-12.00 | 10. 60-13. 50 8. 50-11. 50 4. 75-12. 00 4. 50-10. 50 4.50- 9.25 
18...| 10. 40-13. 00 8. 25-11. 00 9. 60-12. 75 7. 50-10. 25 4. 35-11. 00 4.15- 9.50 4.60- 8.50 
25...) 10.40-13.50 | 8. 25-11.50 9. 60-13. 25 7. 50-10. 75 4. 50-10. 75 4.25- 9.40 4.50- 8.28 

1921. 
Jam. 1...) 10.00-13.50 | 8:50-11.50 | 10.00-13.25 | 8.50-10.75 | 5.00-10.75 | 4.75- 9.40 4.75- 8.00 
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TABLE 25.—Hogs: Monthly average and top price per 100 pounds, 1918 to 1920. 


CHICAGO. 
Butcher hogs. Packing hogs. Waa 
: Bulk of 
Month. Bacon, | Pigs. | Roughs. Top. 
| Medium Medium | light x sales. “ 
Heavy.| an Heavy.| and mixed, 
light. light. jand light 
lights 
| | 
$16.55 | $15.70 | $16.10 | $16.42 | $16.79 | $16.55] $15.67} $16.59 $17. 35 
17.99 18.14 17.24 17.55 18.15 17.18 16. 74 17. 80 19. 40 
19. 36 19.69 |- 18.22 18. 52 19, 61 18. 24 17. 67 18.95 20. 30 
19. 93 20.15 19. 07 19. 27 20.11 18. 72 18.:39)|252-2eee 20. 95 
15. 42 18. 37 7.00 17. 42 18. 06 15. 89 J16 538) see ceees 19. 95 
7. 98 17. 98 17. 02 17. 36 pay! 14. 56 Elo: Oi |aaeeeeee 18.60 
17.70 17. 62 7. 04 17. 32 17. 22 14. 69 16. 23 17. 52 18.00 
17.72 17. 68 16. 97 17.31 17. 25 14.77 16. 25 17. 59 18.00 
17. 85 17. 72 16. 98 17.39 17.37 15. 58 16. 41 17. 66 18.15 
Butcher, bacon, and shipper hogs. | Packing sows. 
f | Pigs, Stok 
Heavy | Medium) Light | Light 130. | See 
weight,| weight, | weight, | lights, pounds Ag 
250 | 200to | 150to | 130to down. | Beane | Bulk 
Month. pounds] 250 200 150 |Smooth| Rough OWN:)|5 Hof: \iMPape 
up. j|Pounds.| pounds.) pounds.| (2509 (200 sales. 
pounds} pounds 
at up). | up). 
Medi- | Medium/Common|Common Medi- | Com- 
umtoj _to to to um to | mon to 
choice. | choice. | choice. | choice. choice. | choice 
1919 
Marche saee $19.28 | $19.17] $18.75 | $18.29 | $18.46 | $17.53 | $16.95 ;........ $19.11; $19.95 
Aprilsosnsecocse 20. 52 20.41 | 20.16 1953815. 18:70) |) 18. 87-]- 18208 || aces 20. 40 21.10 
May/cescccsteccce 20.75 20. 66 20. 49 19.76 | 20.08 | 19.53 |. 18:80 |...-.2=2 20. 66 21.55 
JUNC sees 20. 54 20. 49 20. 43 19.7°43.|) 19.96 | 19. 45°)" 17.93 |o2. coe 20. 50 21.60 
All seas tees MAPA D 22. 04 22. 02 ZAC 24 20.09) 202220) 9d 9519) jee 21.98 23. 60 
ANISUSEoe «2 seen 20. 38 20. 61 20. 66 19576) | S579 ye S210 We OS fee eee eerie 23. 50 
September....... 17. 55 17. 97 18. 21 17.53 | 16.11 T5845)" 16:62" occ eaeleneee ese 20. 85 
Octoberse sess 14.57 14. 72 14. 69 14027, | 138. 10) 18.195 13086 see 14. 36 17.20 
November.......| 14.24 14, 31 14.25 13599 lo 13. fl] AS38280) 3. 60 seee ee eee aoe 15. 50 
December a 13.75 13. 81 13. 72 13244. 9) 13.23 |; 125670); 12596 econ ee 13. 74 14.60 
1920. 
January; -.... 15.09! 15.14 T4081-\5 14.38 1.135928 120 eee 15. 07 16.00 
February - 14. 63 14. 82 14759) [Melis 38 | 12.85) tos o 2a eee 14. 56 15. 65 
Marches =a: cee . 6 15. 30 15. 58 TEAS) deco. i2. 700 410 eee 15. 06 16.35 
Aprile ee ccees 5 15. 38 15. 62 1952004 SEAS) |) L25565)) 1426 ee 15. 09 16.75 
BV ee eee eae - 14, 66 14. 84 Te Ag e279 2 92230)) 13 30n eee see 14. 38 15. 60 
JAC see eee ee 2 15.17 15.10 14.39 | 13.51 216M Mares cee 14.77 16.75 
A Sheet IES Sti - 15.69 15. 60 TOUT 13595) |S 132200|) 43. 00n ee 14. 93 16.65 
AUPUS ie cite eee 9 15. 37 15. 50 15.19 | 14.06 | 13.69 | 14.42 |... ..- 14. 88 16. 40 
September b 16. 43 16. 50 To, OSS |e ols 735) oso ieee 15. 88 18. 25 
Octover= 24 eee 4: 14. 59 14. 40 14 02 ASS h5 aS 18>| Seb 9s eee 14.14 16. 25 
November .......| 12.31 12. 41 12.27 go be Bal fd a a (ol ed RS ee 12. 23 14. 50 
December......-. 9.61 9. 69 9.72 9.71 9.32 | 9.08 O59) Saeeeeee 9. 64 10. 80 
KANSAS CITY. 
1919 | | z 
Aprils ssbecceces $20.40 | $20.18 | $19.83 $19.31 | $19.76 | $19.21 | $18.10 | $17.70 | $20.10} $21.00 
May 2s svoenss see 20.61 | 20.34 20. 04 19.53 | 20.02] 19.46] 16.36} 18.79} 20.28 21.10 
VUNes ose coe eeee 20.57 | 20.45} 20.19 19.89 | 20.00 19°61) | 5c e oe | 19.02] 20.37 21.35 
Jilly ee |} 22.26 | 22.21) 22.10 PATS | 2lOF | —2lo22 eee aoe 20.01 | 22.14 23. 40 
Augushse ee eos F. 21.28 | 20.98} 20.79 | 20.41 19. 55 1S, QO see Ss ee | 18.81 | 20.80 23. 20 
September. .....- | VAN ATSC tilh, ETE 52 17.09 | 15.91 TG Sit) eee 15.78 | 17.65) 20:10 
October. eee seo. 14. 48 | 14.60 | 4.47) 14.26 13.28] 12.78 }_...-.=-| 13:83 14. 48 16.70 
November. ..... | 14, 35 14.42 | 14.32 14.08 | 13.60 IBS? 7 A Baers 13.26 | 14.38 | 15.60 
December........ | 13.83 | 13.85] 13.65] 13.33} 12.98 12566) |eeeeeee a 12.11 | 13.78{ 15.00 
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TABLE 25.—Hogs: Monthly average and top price per 100 pounds, 1918 to 1920-—Contd. 
KANSAS CIT Y—Continued. 


| 
Butcher, bacon, and shipper hogs. | Packing sows. | 
: Pigs, | Stock 
Heavy | Medium| Light | Light 130 | ae 
weight,) weight, | weight, | lights, pounds) _-* as 
250 || 200to | 150to | 130 to | down. | Boane*| Bulk 
Month. Pounds) 250 200 150 |gmooth) Rough | lee SAR yi Top. 
| up. | pounds. | pounds. | pounds.| (250 (200 | Sales 
| | pounds) pounds} 
re : | | Up). | up). | al 
Medi- | Medium,Common/Common Medi- | Com- 
um to to to to um to | mon to 
choice. |} choice. | choice. | choice. choice, | choice 
| | 
| i 
| $15.00 | $14.86 | $14.28 | $14.25 | $13.98 |.--..-.. $14.08 | $14.95 | $16.00 
14. 27 | Bed | ote eel US SOA UPS Py 9 ha eh Se 13.15 | 14.16 15. 40 
Wiles OSes tinal oe 20) |r y suai TLE PAN tin ROEM eae ee ie 14.04 | 14.68 16. 10 
tas Soe Len OO! (ieee MEDea He Pena ae al ees ek 13.46 | 14.22 16.00 
Henson Ww dA SS seca. Helse epelels OO ieee nt ink 12.18 | 14.16 14.90 
14. 81 GP eee Ae pS OTe leet 85 en nD 12.01 | 14.69 16.15 
15. 50 T5338) [eee eee se ds 853/42 IBIBO |) Ue a 13.34 | 15.3 16.15 
4. US ee GEA) etre ae 3.55 | 13.01 | $14.94 | 13.19 | 15.06 16. 00 
; 16. 27 LORS Mas 14.52 | 13.39 |.-----.- | 14.29) 16.16 17.80 
Octobers=eey oes TASOSM nl sata lanGSs le) ASS 25iilaoule lia Qb alee nee 12.53 ; 18.84 15. 60 
November....-... 11.96 T2078. 11563))) 10590) 10520) A925) 1114 |) 194 13.75 
December. 22 -- 4: 9. 37 9. 43 9. 28 9.17 8. 76 8.31 9.19} 8.88 9. 36 10. 25 
| 
OMAHA. 
| 
1919. 
May tenia $20.42 | $20.31 | $20.12 |........- $20. 30 | $20.14 |........ $18. 58. | $20.26} $20. 80 
JUTE ee LN 20. 33 20. 38 20527 | $19,570) 205205) 19S95 4.225 8. 18.37 | 20.25 21.00 
DAP eee ace a 21. 66 21. 81 QUT G3 | Stic. oats Pali) veya ats} ee a sce 19.19 | 21.45 22. 85 
7 No Req b1S] ey 19. 82 20.17 TOROS ates ae TQN5O1|Py LOS 2s eat ee 18.71 | 19.64 22.75 
September. ...... 16. 99 17. 40 MOS] Be oe LG03))|s 165240) 2 eee 16.35 | 16.62 19. 25 
October 14, 40 14. 65 LANDY) \|eese soe 14.04 | 18.68 |..2..-.. 14.56 | 14.11 16. 65 
November......- 14. 30 14. 41 TE fa esses 145 060i) 13286 passes 13.93 } 14.19 15. 35 
December......_. 13. 52 13. 66 13. 49 135218) Rakoroielia loon eee see 11.82 | 13.47 14.75 
. 14. 81 14. 68 14.47.) 14.59 | 14.43 |_2.222.. 12.54 | 14.68 15. 45 
bh 14.14 14. 05 13. 90/) 13. 71 18a) Jisconacor IB pAb ABE CYS 15.15 
14. 65 14.77 145m AS Zale 2 53 le eee 12.64 | 14.24 15. 55 
7 14. 48 14. 65 IER) PUSBO le 1s Gd) eee oneee 13.45 | 14.00 15. 50 
3. 14. 06 14. 23 13. 84 3. 11 ETL | ateyare 12.68 | 13.79 15. 00 
14, 42 ey eee. DSHOZ MAPS eL Se |e eee 11.47 | 14.06 16. 00 
. 15. 03 TE ER eae eee T4500 ess Gn eee meee 12.32 | 14.3 15. 90 
‘ 14.77 W480) i) yee is 13. 88 SOL hen ae eo 12. 84 14, 21 15. 80 
September.-.....| 15.46 15. 87 UGH IE ee See Wa: 060))) 145/82) }e 2 See 13.78 | 15.41 17. 60 
October ee) 13. 69 3. 94 LS OOM ieee you 13.32 | 13.12 A 12. 90 3. 09 15. 75 
November.......| 11.88 12. 04 95) | Saber eae GAG | elles S| eye ters 11.32} 11.81 13. 60 
Mecentberaa-e aes 9. 32 9, 46 CERO ees deceed 8. 99 Bagh MEM. epee 8. 49 9, 27 10. 25 
EAST ST. LOUIS. 
1919 
Mayc.2 =e Srcesee $20.62 | $20.47 | $20.07 | $19.48 | $19.02 | $17.74 | $16.35 | $16.66 | $20.41 | $21.20 
Mees oo ok 20. 71 20. 63 20. 08 19.39 | 19.02 | 17.62) 15.16 | 15.47 | 20.57 21.95 
fy a ee A 22. 44 22, 45 22. 16 21.10 |} 20.09} 18.64] 16.94} 17.50) 22.36 23. 50 
MBTERUSG fe ose) 2s 21.61 21. 70 21. 43 20.39 | 18.48 | 17.18 | 16.76 | 17.27 | 21.65 23, 55 
September. .-..... 17. 89 18. 23 17. 92 17.09 |} 14.92} 13.12} 15.33 | 15.26 | 18.18 20. 50 
Octoberes ie ..5- 14. 64 14. 91 14. 67 14.04 | 12.96 | 11.77) 13.88] 13.29 | 14.90 17. 00 
November... .-- 14. 56 14. 56 14, 41 14.13 | 12.86 | 12.13 | 18.83 | 13.81 | 14.55 15. 60 
December........ 13. 97 13. 97 13. 82 13.45 | 12.67 | 12.05 | 12.67 | 12.86} 13.97 14, 80 
15.17 15, 24 15.18 14.93 | 13.79) 138.22) 13.25 | 13.24) 15.24 16. 45. 
14. 46 14.95 15. 16 14.95 | 12.94} 12.54) 13.56) 12.77) 14.88 16. 00 
14. 63 15. 56 15. 90 15.59 | 12.73 | 12.39} 13.88 | 13.30] 15.70 16. 60 
14. 70 15. 63 16. 00 15.21 | 11.98 | 11.65 |} 13.07 | 11.93 | 15.66 17. 50 
14. 16 14. 73 14. 90 14°36) 11093) 11163) 13.13) Ul 937), 14.79 16. 00 
14, 94 15. 28 15.16 14.45 | 12.64 | 12.32] 12.66 | 12.16) 15.32 16. 65 
15.77 16.15 16.15 IGBAGY) 3.14 | 12.86} 13.68] 13.57 | 16.19 16. 70: 
14, 92 15. 65 15.72 15.33 ) 13.11 | 12586 |) 13. 8h | 18.58) 15.70 16. 75 
September....... 16. 05 16. 59 16.79 -16.d4 | 14.44} 13.6] 15.13 |} 14.51 | 16.74 18. 25 
October 5522 14. 41 14.72 14. 53 14.11 | 13.12] 12.74) 13.84 | 12.62) 14.48 16. 40 
November.......| 12.3 12. 48 12.31 12,21) 11.14 |} 10.90} 12:18 | 12.70} 12.38 14. 75 
Mecember-/. 22 55 9. 75 9. 87 9. 82 9. 83 8, 61 8. 35 9. 84 9. 41 9. 86 11. 25 


49 BULLETIN 982, U. S. DEPARTMENT OF AGRICULTURE. 


TaBLe 26.—Hogs: Monthly and yeariy average price per 100 pounds, 
1920.1 


Chicago, 1910 to 


Month. 


1913 


1915 


September-.... 
October sence: 
November..... 
December...... 


Weighted 
average. . 


$0 §© G0 CO sO 90 90 I 
cr 
ao 


8. 30 


8.35 


2A 


SEUSS 9250100, C0'G0190' 9096100 


POON DAIDOWwWraIowo 
eS ae ans ean ean) 


SD DENIES GOES ENNIS oS 


= 
a 
S 


an 
<I 
Ibo 
Oo 


ao 
WO OSSS OO 0M; 


be 
D 


il-year 

1917 | 1918 | 1919 | 1920 | aver- 

| age. 

$10. 90 |$16.30 $17.60 |$14.97 | $10.22 
12.45 | 16.65 | 17.65 | 14.55 | 10.52 
14.80 | 17.10 | 19. 14.94 | 11.31 
15.75 | 17.45 | 20. 14.79 | 11.55 
15.90 | 17.45 | 20. 14.28 | 11.44 
15.50 | 15.60 | 20. 14.68 | 11.32 
15.2051 L775 5205 14.84 | 11.64 
16.90 | 19.00 | 20. 14.74 | 11.74 
18.20 | 19.85 ! 17. 14.88 | 11.87 
Ve Los) ie O Sela 14.17 | 10.97 
17.40 | 17.70 | 14. 11.83 | 10.39 
16.85 | 17.55 | 13.60 | 9.55] 10.01 
15.10 | 17.45 | 17.85 | 13.91 |} 10.98 


1 Prior to 1920 from Chicago Drovers’ Journal. 


TaBLE 27.—Hogs: Monthly and yearly top price per 100 pounds, Chicago, 1910 to 1920. 


Month. 


AUCUSts: eas 
September..-.. 
Octobenstenlnks 
November...-.- 
December...... 


For year... 


1913 


1915 


1919 


ce 


POOIES <0 FORD <2 G0)5O)O 00 


ROH DP OO CNIS I100 
woKOoonIonononooe 


= 
x 
i=) 


BS ole ite ie a beet aa ioe a 
HUIOMOHNODOON DS 
DANMOANWAKRSAnIsS 


Go 
We) 
on 


1 Prior to June, 1918, from Chicago Drovers’ Journal. 


17.70 


$18. 00 
18. 


11-year 
1920 | aver- 
age. 

$16.00 | $10.80 
15.65 | 11.21 
16.35 | 12:02 
16.75 12. 29 
15.60 | 12.03 
16.75 11.98 
16.65 | 12.63 
16.40 | 13.28 
TS) 255 Ge oeGL 
16.25 | 12.42 
14.50 | 11.37 
10.20 | 10.68 
18, 25 13. 85 


TABLE 28.—Hogs: Monthly farm price per 100 pounds, United States, 1910 to 1920. 


Date. 


Janel SS se es 
Heb Lb ace 


Weighted 


average .. 


1913 


- 


ANA ABM AA SAWN 
IDIITO DIK NSO 


i 


WAOOwW ENON ATHE E 


oe 
i) 
=) 


— 
ye) 
ray 
ie 


fe) 


PAN KRSONINNNANNAN 
DOPRP HIP OwDOWE 
NSHRENWHSSSarn 


1915 


bead 


CORDES Kenton iopien steno ioniey 
cq io. <) 
ns 


1917 


1919 


$15. 69 
15. 53 


| 

ll-yr. 
1920) | 
$13.36 | $9.23 
13.62} 9.41 
13.59 | 9.99 
13.73 | 10.28 
13.44 | 10.21 
13.18 | 10.06 
13.65 | 10.30 
13.59 | 10.60 
13.98 | 10.64 
13.57 | 10.26 
11.64 | 9.65 
8.90] 9 23 
12.85 | 9.89 
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TABLE 29.—Hogs: Corn and hog ratios, based on average farm price per 100 pounds of 
live hogs, divided by average farm price of 1 bushel of corn, 1910 to 1920. 


Month. 1910 | 1911 ; 1912 | 1913 | 1914 | 1915 |-1916 | 1917 | 1918 | 1919 | 1920 ea 
SAMA Ve. see 12.2) 15.3 OPES e136 Pe LOs8 9.5 9.8 Bbw Ne lle 2h sek at 9.3 11.1 
February --.-.---. 12.0 | 14.4 8.8 | 13.9) 11.3 8167 ONS) 1ONb LOSS ye Tes 9, 2 11.0 
Wiancheeteeeease 13.6 | 13.7] 8.6) 14.4] 11.2 BA 4a eo OM 112 8.9 11.2 
April soocal| iach esiZaa 90) 144) 10.9 85 | 11.5) 10.3) 10.2) 11.1 8.4 11.0 
Maye es 13.3 | 10.7 4 1257 10-3 &7| 11.4 8.8} 10.3] 10.8 7.6 10.3 
ASBVINS SS Cee Ghose 12.9 9.8 81] 12.3 wh) See ellesO) 8.3 | 10.0} 10.2 {eat 9.8 
itive st ateeterlctes 12,2 9.4 Shey lake alba 8.7 | 10.9 7.4 SOF iON) 7.8 9. 8 
SARULETULS faemteeere 11.7 Oe) Oa eH e103 85] 10.6 tends LOL see 2, 8.5 9.8 
September. ...- 13.0 9.9} 10.1) 10.2) 10.3 D2) |e 9:0 eeLOns 9.3 | 10.1 10.3 
October-s----- 14.2) 9.3} 12.0} 10.4] 10.0) 10.8} 10.4] 10.1] 11.0 Ol a5 (0) 11.0 
Novernber....- 15.1 OFS a2 NOLS | O41 06 ie On eM. 2 et. 5, 9.2 | 15.0 11.5 
December.....- 14.9 9.2] 14.1) 10.3 | 10.2) 10.1 9.8) 12.0) 11.3 9.2] 13.2 11.3 

Average....} 13.3 | 11.1 9.9} 12.2) 10.5 9.2) 10.7 9.7 | 10.6) 10.3 9.8 10.7 


TaBLE 30.—Lard, pure: 


Monthly and yearly average price per 100 pounds, Chicago, 


1910 to 1920.) 


| 
Month. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 ae 

= { | 
IBWIEBIR~soscenoe $12.43 |$10.32 | $9.24 | $9.88 {$10.89 $10.69 |$10. 32 |$15. 66 |$24. 39 |$23. 46 |$25.99 | $14. 84 
February .-...- 12.50 | 9.50 | 8.90 | 10.50 | 10.67 | 10.53 | 9.99 | 17.00 | 26.05 | 24.83 | 23.14 | 14.87 
March. -.......| 14.08 | 8.83 | 9.37 | 10.66 | 10.52) 9.84 | 10.79 | 19.30 | 26.07 | 27.35 | 22.93 | 15.43 
PAE e es eice 12.33 | 7.93 | 10.06 | 11.00 | 10.23 | 9.95 | 11.77 | 21.00 | 25.44 | 30.09 | 22.71 | 15.68 
Ma yeyeieerc cs: 12.95 | 8.03 | 10.77 | 11.05 | 9.95, 9.71 | 12.80 | 22.30 | 24.53 | 33.58 | 22.75 | 16.22 
AUMCRN a ee2 se 12.27 | 8.17 | 10.87 | 10.99 | 10.03 | 9.39 | 12.87 | 21.41 | 24.50 | 34.15 | 22.98 | 16.15 
SU ya eee : 11.85 | 8.30 | 10.57 | 11.53 | 10.98 | 8.05 | 13.12 | 20.77 | 26.09 | 34:76 | 21.71 | 16.08 
August........| 11.82; 8.97 | 10.73 | 11.28 | 9.69) 7.92 | 13.44 | 22.20 | 26.78 | 30.01 | 21.16 | 15.82 
September... 12,44 | 9.32 | 11.08 | 11.15 | 9.68) 8.13 | 14.47 | 24.03 | 26.98 | 26.19 | 22.58 | 16.00 
October.......- 12.93 | 8.85 | 11.47 | 10.60 | 10. 22 | 9.07 | 15.34 | 24.29 | 26.66 | 27.41 | 23.28 | 16.37 
November. ...-| 10.82 | 9.07 | 11.15 | 10.63 | 10.89 | 8.94 | 16.91 | 27.13 | 26.69 | 28.80 | 22.07 |. 16 65 
December. .-.-- 10.31} 9.00 | 10.46 | 10.68 | 10.05 | 9.47 | 16.66 | 25.46 | 25.31 | 26.15 | 18.15 | 15.61 
Average....| 12.23 | 8.86 | 10.39 | 10.83 | 10.24 | 9.31 | 13.21 | 21.71 | 25.79 | 28.90 | 22.45 | 15. 81 


1 Prior to February, 1920, compiled from the National Provisioner. 


TABLE 31.—Hogs: Yearly receipts at principal markets and number on farms, 1900 to 


Year. 

Chi- 

cago 
1900 Hs 8, 109 
TOO SaaS.) 85200 
1902. ...22..| 7,895 
19082 SER 7, 326 
1904) 3 bh 7, 259 
W905 aes: 7, 726 


1920. 


[In thousands of animals; i. e., 000 omitted.] 


Receipts at principal markets.! 


1 Compiled from yearbooks of stockyard companies. 


2 Not in operation. 


Kansas St. |Hast St.) Fort a 
City. (O™2ha! paul. | Louis. Worth. \De2Ve! 
3,094 | 2,201 500 | 1,792) (2) 116 
3,716 | 2,414 617 | 1,924) (2) 109 
2,279 | 2247 668 | 1, 380 79 87 
1,969 | 2,231 760 | 1,568 151 147 
9,927 | 2,300 882 | 1,955 281 162 
2,508 | 2, 294 855 | 2,026 463 191 

2, 294 361. | 1, 923 551 193 
2, 254 867 | 2,065 488 241 
2,425 | 1,133 | 2,560) 703] 280 
2, 135 725 | 2,473 868 242 
1, 894 826 | 2,054 541 187 
2, 367 911 | 3,108 556 220 
2, 886 984 | 2,570 388 222 
2,543 | 1,257 | 2, 584 404 247 
2,259 | 1,590] 2, 559 515 256 
2,643 | 2,155 | 2, 592 464 344 
3,117] 2,675 | 3, 057 968 467 
2,797 |. 1,928] 2,706 | 1,062 352 
3,430 | 2,061] 3,256] 762] 384 
3,179| 2,190] 3,651 588 | 368 
2,708 | 2,247] 3,399| 413] 341 


Sioux St. 

City. | Joseph. Total. 
833 | 1,679 | 18,324 
960 | 2, 105 | 20, 135 

1,008 | 1,698 | 17,291 

1,008 | 1,701 | 16,861 

1113 | 1,657 | 17,816 

1,299 | 1,900 | 19,262 

1, 158 1, 908 | 18, 939 

1,289 | 1,923 | 19, 252 

1,331 | 2,349 | 22,677 

1,077 | 1,694 | 18, 926 

1.044 | 1,353 | 15,582 

1,349 | 1; 922 | 20, 704 

1,698 | 1,970 | 20, 382 

1,533 | 1,369 | 20,576 

1/957 | 1,725 | 17,319 

1,761 | 1,698 | 23, 565 

2131 | 2/199 | 26, 781 

2149 | 1,920 | 22, 360 

2 491 | 2/351 | 26, 607 

2 322 | 2/126 | 26,237 

2173 | 1,914 | 23, 187 


Num- 
ber on 
farms 
Jan.1. 


62, 868 
56, 982 
48, 699 
46, 923 
47, 009 
47, 321 
52, 103 
54, 794 
56, 084 
54, 147 
58, 186 
65, 620 
65, 410 
61, 178 
58, 933 
64, 618 
67, 166 
67, 503 
70, 978 
74, 584 
71, 727 
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TABLE 32.—Hogs: Combined monthly and yearly receipts at Chicago, Kansas City, 
Omaha, and East St. Louis, 1910 to 1920.3 


[In thousands; i. e., 000 omitted.] 


Month. 


Octobers. 2... 


11-year 

1910 | 1911 | 1912 | 1913 | 1914 | 1915 |- 1916 | 1917 | 1918 | 1919 | 1920 | aver- 
age. 

1,179 | 1,270 | 1,908 | 1,640 | 1,479 | 1,669 | 2,313 | 2,199 | 1,657 | 2,418 | 2,136 | 1,806 
1, 128 | 1,302 | 1,612 | 1,315 | 1,328 | 1,640 | 1,950 | 1,697 | 1,888 | 1,978 | 1,357 | 1,563 
934 | 1,516 | 1,350 | 1,170 | 1,182 | 1,511 | 1,516 | 1,367 | 1,963 | 1,631 | 1,630 | 1,434 

788 | 1,304 | 1, 242 | 1, 154 | 1,001 | 1,080 | 1, 154 | 1,205 | 1,697 | 1,571 | 1,059 | 1,205 

1, 057 | 1,521 | 1,381 | 1,257 | 1,065 | 1,234 | 1,366 | 1,320 | 1, 464 | 1,644 | 1,686 | 1,363 
1, 138 | 1, 487 | 1,218 | 1, 328 | 1, 167 | 1, 222 | 1,283 | 1,125 | 1,246 | 1,680 | 1,433 | 1,302 
892 | 1,200 | 1,090 | 1,129 | 927 | 1,037 | 1,090 | 1,083 | 1,356 | 1,314 | 1,131] 1,114 

g92| '976| '846|1,095| 830] ‘921 | 1,221 | ’757| 1,047] '829| 988 946 

687| 970| 763] 1,081 | 826] 803] 954] 545| 932) 913] 795 843 

768 | 1,231 | 1,093 | 1,153 | 1,093 | 848] 1,407] 902] 1,376| 1,129] 894} 1,081 

1, 020 | 1, 533 | 1,207 | 1,288 | 1,158 | 1,387 | 1,996 | 1,286 | 1,794 | 1,485 | 1,381 1,412 
1, 131 | 1,451 | 1,386 | 1,655 | 1,640-| 2,066 | 2,091 | 1, 461 | 2,207 | 2,049 | 1,611 | 1,704 
11, 614 |15, 761 |15, 096 18, 627 |18, 641 |16, 101 | 15, 773 


15, 265 133 696 |15, 418 |18, 341 |14, 947 


1 Prior to 1915 compiled from yearbooks of stockyard companies. 


TABLE 33.—Hogs: Monthly receipts at leading markets, 1910 to 1920.1 
{In thousands; i. e., 000 omitted.] 


Month. 


VaNUATY sce ccs 
February...... 
March 


October=-222242 


January......- 
February ...... 
March.......-.. 


September..... 
October........ 


1910 


CHICAGO, 


1911 


1913 


1914 | 1915 | 1916 | 1917 


KANSAS CITY. 


270 
196 
163 
218 
229 
245 


203 254 328 274 
170 297 236 235 
172 244 219 186 
166 174 192 201 
180 212 274 228 


2,262 | 2,530 | 2,979 | 2,277 


1 Prior to 1915, compiled from yearbooks of stockyard companies. 


een 


11-year 
1918 | 1919 | 1920 | aver- 
‘ age. 

729 | 1,123 | 1,024 886 
917 913 616 749 
975 675 642 653 
787 640 369 522 
659 704 759 601 
513 781 703 585 
628 603 584 520 
434 384 495 456 
398 432 379 410 
681 568 432 546 
894 807 673 713 
1,000 } 1,043 871 895 
8, 615 | 8,673 | 7,527 | 7, 5°5 
305 451 316 291 
269 334 210 241 
275 224 280 222 
256 281 157 213 
269 304 324 257 
225 291 206 231 
213 198 130 174 
195 131 135 146 
211 169 li7 149 
298 216 156 210 
356 231 243 267 
455 310 194 264 
3,327 | 3,140 | 2,468 | 2,665 


a 
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TasBLE 33.—Hogs: Monthly receipts at leading markets, 1910 to 1920—Cortinued. 


OMAHA. 

11-year 

Month. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 |} 1918 | 1919 | 1920 | aver- 

age. 

—— = | as s | 
Januarye- esses 177 171 330 281 256 258 396 441 331 449 349 313 
February. .---- 202 204 359 | 254 244 318 402 377 364 | - 391 221 303 
Marche: aan-3 193 252 286 227 243 320 318 294 393 400 341 297 
JAprihs a. ees 153 238 285 212 194 234 231 229 379 310 304 | 252 
Mays soc) aseaar 173 256 303 248 211 245 238 244 285 296 305 255 
JUNE eee. 8 214 278 279 246 208 258 261 244 285 303 282 260 
Tailynn 166 213 223 227 202 218 217 261 288 281 221 229 
AU SUSGAe soe 172 161 168 185 138 189 199} 166 225 147 157 173 
September..... 102 119 iit 132 99 119 120 94 147 102 | ‘109 114 
Octoberss: 22 2 = 93 108 137 127 103 77 123 98 133 110 93 109 
November...-. lil 152 183 190 155 103 277 | 148 239 135 136 | 166 
December. ....- 138 214 220 215 206 304 335 200 360 254 189 240 
Totaleeesnss 1,894 | 2,366 | 2,884 | 2,544 | 2,259 | 2,643 | 3,117 | 2,796 | 3,429 | 3,178 | 2,707 | 2,711 
1 i 
EAST ST. LOUIS. 

JANUAT Yeas = soe 211 236 344 283 291 261 361 360 292 395 447 316 
February. .--.. 165 222 221 219 265 285 315 293 338 340 310 270 
Marches! 2225. 163 267 212 194 224 301 246 259 320 332 367 262 
Zoya Were are ne 131 231 182 190 197 205 189 232 275 340 229 218 
WEN poco seearor 204 275 215 231 209 210 242 264 251 340 318 251 
IMINO Rae PE ONS 207 311 187 226 196 189 206 203 223 305 242 227 
Sulliys ese ot 174 246 177 189 151 157 171 177 227 232 196 191 
ATISUSU Ss epiniee 150 191 145 175 163 144 215 125 193 167 201 170 
September..... 120 226 141 189 209 142 170 98 176 210 190 170 
October.-=..<.- 134 236 217 182 237 173 232 196 264 235 213 215 
November..... 182 354 210 214 187 232 358 245 305 312 329 266 
December...... 209 278 262 290 230 293 353 253 392 442 357 305 
Total. s-..+ 2,050 | 3,123 | 2,513 | 2,582 | 2,559 | 2,592 | 3,058 | 2,705 | 3,256 | 3,650 | 3,399 | 2, 862 
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48 BULLETIN 982, U. S. DEPARTMENT OF AGRICULTURE. 


TABLE 35.—Hogs: Combined monthly and yearly receipts at public stockyards, 1915 to 
: 1920. 


{In thousands; i. e., 000 omitted.] 


Year. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. Sept. Oct. | Nov. | Dee. | Total. 


1915. ...| 3,959 | 3,449 | 3,199 | 2,487 | 2,768 | 2,874 | 2,368 | 2,024 | 1,966 | 2,457 | 3,728 | 4,934 | 36, 213 
1916. ...| 5,309 | 4,233 | 3,480 | 2,852 | 3,332 | 3,054 | 2,524 | 2,634 | 2,386 | 3,640 | 4,873 | 4/939 | 43) 265 
1917. ...| 5,084 | 3,933 | 3,369 | 2,961 | 3,264 | 2,791 | 2,563 | 1,353 | 1,615 | 2'676 | 3,941 | 3,992 | 38) 042 
1918. ...| 4,444 | 4,486 | 4,424 | 3,696 | 3,345 | 2,979 | 3,099 | 2,467 | 2,376 | 3,399 | 4’594 | 5,554 | 44 863 
1919....| 5,855 | 4,412 | 3,643 | 3,648 | 3,831 | 3,773 | 2,974 | 2,095 | 2/397 | 3° 121 | 37740 | 4/980 | 44° 469 
1920. ...| 5,262 | 3,422 | 3,940 | 3,024 | 4,210 | 3,709 | 2,811 | 2,491 | 2,391 | 2,789 | 3,872 | 47200 | 49’ 121 


See note on Table 34. 


TaBLE 36.—Hogs: Combined monthly and yearly shipments from public stockyards, 
1915 to 1920. 


{In thousands; i. e., 000 omitted.]} 


Year. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec. | Total. 
LQLS Boxe 936 703 802 665 596 638 623 524 544 591 847 | 1,151 8, 620 
1916. ..-.| 1,462 | 1,292 | 1,036 767 $16 729 710: 756 640 977 | 1,305 | 1,489 | 11,979 
19175 222) 1,.732)| 4,415.) 1,179 851 904 825 746 593 541 886 | 1,500 | 1,399 | 12,571 
1918. ...] 1,487 | 1,474 | 1,775 | 1,297 | 1,085 | 1,028 964 880 803 919 | 1,246 | 1,455 | 14,373 
1919. ...) 1,597 | 1,334 | 1,320) 1,140 | 1,198 | 1,157 971 699 877 | 1,118 | 1,322 | 1,633 |} 14, 366 
1920....| 1,718 | 1,322 | 1,427 | 1,146 | 1,392 | 1,308 | 1,101.| 958] 935 | 1,068 | 1,399 | 1,524 | 15,298 


See note on Table 34. 


TABLE 37.—Hogs: Combined monihly and yearly local slaughter at public stockyards, 
1915 to 1920. 


{In thousands; 1. e., 009 omitted.]} 


: [ 
Year. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. | Oct. | Nov. | Dec. | Total. 


1915. ...| 2,713 | 2,570 | 2,270 | 1,648 | 1,952 | 2,031 | 1,578 | 1,335 | 1,258 | 1,624 | 2,519 | 3,395 | 24, 893 
1916. ...| 3,806 | 2,905 | 2,432 | 2,056 | 2,493 | 2,322 | 1,801 | 1,861 | 1,729 | 2,635 | 3,528 | 3,416 | 30, 984 
1917. ...| 3,338 | 2,528 | 2)209 | 2/103 | 2,361 | 1,968 | 1,804 | 1,259 | 1,051 | 1,796 | 2,422 | 2/600 | 25, 440 
1918....| 2,993 | 2)982 | 2644 | 2) 384 | 2,261 | 1,953 | 2,109 | 1,586 | 1,554 | 2) 434 | 3,320 | 4921 | 30)441 
1919. ...| 4,236 | 3,057 | 2)344 | 2) 498 | 2'635 | 2}603 | 1,989 | 1,390 | 1,512 | 2,018 | 2'393 | 3,343 | 30,018 
1920....| 3,529 | 2,094 | 2) 496 | 1,861 | 2,790 | 2,421 | 1,716 | 1,530 | 1,452 | 1,726 | 2,465 | 2/681 | 26,761 


See note on Table 34. 


TaBLE 38.—Hogs: Combined monthly and yearly stocker and feeder shipments from 
public stockyards, 1916 to 1920. 


[In thousands; i. e., 000 omitted.} 


Year. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. | Oct. | Nov. | Dec. | Pata 


VSN aA 10 17 17 11 14 11 9 15 27 26 19 18 194 
LO es 29 28 49 30 28 21 15 25 23 86 319 130 788 
LOUS See 49 64 95 74 76 53 45 116 116 118 103 79 989 
LOO Bae 51 47 88 127 98 52 44 50 74 111 91 69 902 
L920 sae 90 85 107 76 66 43 27 36 47 60 54 37 ‘728 


See note on Table 34. 
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MARKET STATISTICS. 
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MARKET STATISTICS. Hit 
TaBiE 40.—Hogs: Monthly average weight, 1910 to 1920. 
CHICAGO. 

Month. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1LyT- 
January.....--- 210| 226| 212) 9296) 216] 223) 195| 199] 216] 228] 239 217 
February.....- 913 | 930] 217] 280) 224) 224) 204) 204] 931) 932) ° 939 993 
March. .)....... 918 | 239 | .218| 240] 233] 231] 214] 209] 238] 9230) 244 229 
Koprily: £jianekt 997 | 941 | 297] 2421 233] 933] 919] 213] 249] 930| 9248 232 
Marniifel eas - 93041) 9491) ogee 949,14 1936 | | 983 9001] an7)) 988) ||) 932) || ) 245 234 
Tuneasakaawal 942 | 936 | 235] 244] 937] 231] 226] 225| 935] 233| 9243 235 
Tully ee 246 3 239 243 244 238 231 232 243 242 252 240 
crests 955] 239 | 240] 233] 248| 246] 932] 93 243.| 251 | 258 243 
September. ...- 959 | 224] 935) 992] 242] 935] 993] 937] 247] 254] 9258 239 
October........ 953 | 212| 226] 209] 299] 204] 210] 212] - 233] 9371 947 295 
November..... 932 | 208| 222!) 207] 218] 187] 195] 209] 296] 996] 934 215 
December.....- 924 | 213 | 223| 213} 226] 190] 193] 211] 293] 294] 930 215 

KANSAS CITY. 
January.-..---- 205 | 226] 189] 213] 183] 201] 204] 1899] 218] 200! 293 205 
February.....- 202| 225] 199] 212] 193] 204] 199] 189] 221] 201] 9297 207 
March._......- 208 | 225} 193] 213} 200] 201] 203] 192] 213] 191] 929 206 
avg 309 | 223] 205] 216} 195]. 204] 204] 191] 218] 194] 298 208 
Mareuipac iso 210) 4 213) |) 203 | 208) ||) 197 |) 204 2091) 193)\) \-213 ||) 193) | ond 904 
INE MNS eases 209 197 203 206 193 197 202 196 208 194 213 202 
Talye oes. 206 | 188) 205| 202} 196] 199} 204] 190| 206] 194] 221 201 
Nmeastee nee 206} 201} 204] 193] 192] 202] 188] 1890] 191] 193] 296 198 
September ....- 217} 195| 199} 190) 192] 198] 181] 183] 172] 181] 999 194 
October_......- 913\| 4185 |). 198i, 185, | 190.) 199)). ia |. 195)|\. 178], 175 | 916 190 
November. .... 217'| 182] 206) 178| 186| 194] 172| 198] 185] 187) 9218 193 
December.....- 993 | 182|} 205} 178] 188] 203] 183] 206] 194] 189] 995 198 
OMAHA. 

January.....--- 2299| 245 | 217] 234] 224] 941] 216] 218] 240] 299 949 230 
February.....- 926 | 243 | 922) 999] 232] 938) 216] 223| 243| 9351 949 232 
March.|......- 931 | 254] 222] 238] 238] 244] 9294] 295] 249] 9361 250 237 
iNyaratee ee a 935 | 255 | 231! 241] 949] 952] 998] 999] 949] 945] 951 241 

ci ete RICE 949 | 254] 933] ; 244] 247] 256] 939] 933] 9246] 938] 947 244 
Tune meena 949} 245] 9341. 245] 2501 248 36.| 939) 248} 2441 947 344 
ifplG7 ae Cisse eet | F950 | 242 | 9321) 2471 955] 949] 243] 245] 261] 245] 956 248 
August:........| 259] 253 | ©9838] 244] 9261] 264] 2471 245 | 9260] 255 | ~ 263 254 
September. .... 978} 265 | 241] 2491 268] 274] 249] 9561 264] 2751 272 263 
Oetober........ 984| 265 | 235) 233) 265| 265] 249] 2571 264] 91] 9271 261 
Noyember..... 974| 243| 935] 219] 253] 2529] 994] 9260] 240] 271] 260 248 
December...... 262 | 225) 238] 218] 249] 930] 211] 243| 9227| 219] 248 236 

EAST ST. LOUIS. 

January...--..- 178| 188] 158] 182] 169] 170] 172) 175| 190] 189) 186 178 
Bebruary...... 165 | 195‘ 162) 180) 177) 174 | 173 | 1791} 190] 194] 188 179 
March........_- TAU Sep WS DA AL TG SEA tN SIRNA aD 177 
Aprilvs 25215) 176) 19H) 165 |e WON SON tase sail age 186 | zen 190 179 
May eee 198| 170) 191] 181) 174) 175| 178| 175). 181) 182] 185 181 
nie eae 208 | 180] 196] 183] 177] 180] 190] 173] ° 180| 182| 180 183 
Taiyou 134} 190| 174] 185| 174] 180] 181| 177| 182] 181| 182 181 
JAAS) oboe 193) [by 185) USN lh 1183 Mya ianTeGy wl TGy |MeeRTSH hia aTeSn mn 13G 181 
September. ...- 215 | 186| 196) 182] 173) 183 68| 182] 174] 181] 184 184 
October.......- 205} 173| 182|° 182| 169) e5| 162] 181| i78| 176) 177 177 
Noyember....- 205} 169] 178] 178| 175| 169) 184| 181) 182| 183] 176 180 
December..._.- TOV ASO Gull 1699 166 a aia pr etsh i Tse) tS st 177 


1 Prior to 1920, compiled from yearbooks of the stockyard companies. 
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Tasie 41.—Pork and pork products: Yearly exports and imports, United States, 1910 
to 1920.1 


{ In millions of Ibs.; i. e., 000,000 omitted] 


Ba 
Exports. Imports.2 
Pork. 
a 

Year. SCA ar a PUIG SATST PIS EUGUS RE ES 3 peta Total 

Cured Neu- | Boa | Fresh | Bacon} pork, 

t ene Lard. | tral ork | p ide and | hams, 

Rresh: Can- Pick- arid ei Bacov: lard. ee ‘| hams.} and 
ned. led betes daretae _. | bacon. 
ers. 

LOLOL See ayes 1 4 42 131 128 369 LO)|)).) OBS Woh. eese oR a es eae 
pS soos De 2 3 51 189 198 553 3) NT OBL sificias pas eres a oe ae een ee 
OTD tererntnsiie 3 5 54 176 192 495 Foot IRMA oll rs lees Ye miss 
MOTB RR) Ske 3 4 54 172 213 536 SOF TS ZT tee eee Merde | eae ate 
AO Tees Geeta 1 3 37 142 ise 438 22 19 8 27 
OVO seen Ne 24 8 59 267 524 451 35 4 2 6 
LOT Ge one 55 7 55 287 593 427 27 LA ea Sh ree 1 
LO iis yrs 49 6 39 243 578 373 1 Oey Ee Neen es 3 
LOLS) ee 12 5 37 53 1,105 539 6 Z 2 4 
POLO Se eae 27 6 34 597 | 1,190 761 23 3 3 6 
1920). 22 SES. 38 2 39 185 63 612 23 2 i 3 


1 Compiled from Monthiy Summary of Foreign Commerce. 
2 Imports of pork prior to 1914 are not available. 


Taste 42.—Pork;! Monthly and yearly exports of pork and pork products combined, 
United States, 1910 to 1920.7 ; 


{In millions of Ibs.; i. e-, 000,000 omitted.] 


Month. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920) 4L-S- 
January........ 75) 75) |< o3i{t o2i1' 2402.1" n06) 1s 133) |: 199) |’ 2: 93) 12 t9st |-entay 12s 
February...... 67 |: °° 79 | st02ht S407 ff 74| a9! $462) |! S993 | Sarai |) 9936) | nar te abe 
Mareh 2210002) 61/}°S 85|) 105; Se" 9714 (7011 169\|! Sa20}|° 168) | 808! I hs4t| sh aBbel en ates 
April) SES EME 34 bok gz [POS gg ES Baier gy HCO 14) [6 aga |? 138) ("Sosa ll Mssagil va: eaeale vitae 
May..... Te aot! son 3i[¢° sail’ 66 | 80 |' t48)| “t97 |. 981 | as | «134 ia Mtoe 
Syme. |. b0es a1 |S 97:| 2: 66, |\)° 76\|°.° 67 |. “ag2i|! “119 | “i03' |< 169)|° 400] © 137 1 Meno, 
Stil. Ve I 60 |S 94 |S ates Bales B3hOe os) 77i[)'S agi Sosa i ii voaTi| aa igae aera 
‘Atigust..2220.0! 67) [hn Bai Nem 77h gates sa LE og |S o3)/(. 71 |e | Patan hs annae 94 
September.....|- 57|.-107| - 73 |°< 74]. 50.1. 100 | 108. |. 80 | 115 | °a18'| 208 ot 
October.....--. 49% gol esi 77i[8e% 73/[88Sq73 1845 95) [8° 54) | igol Tish eantas £9 
November. ...: 50 77 66 80 74 108 114 99 123 132 133 96 
December. ..... 72| 97|. 801. 86 | 741 143| 157] 90 |< 206) 145 | dey |. toe 

Total...... 685 | 1,051 | 983 | 1,021 | 827 | 1,368 | 1,451 | 1,208 | 2,201 | 2,638 | 1,598 | 1,373 


1These figures include exports of fresh, canned, and pickled pork, cured hams and shoulders, bacon, lard, 
and neutrai lard. 
2 Compiled from Monthly Summary of Foreign Commerce. 
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Tass 43.—Pork: Monthly and yearly exports of principal pork products, United States, 
1910 to 1920.) Hl 


{In millions of lbs.; i. e., 000,000 omitted .] 


BACON. 

Month. 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919 1920 Fists 
JONUaTyoesee 16 13 18 20 2] 27 50 92 54 103 78 45 
February. ....-. 1h 11 17 20 17 37 64 52 51 115 76 43 
Meanchaesisa anid: il 11 17 21 14 67 42 68 156 151 75 58 
Aprils sy aaa 6 16 18 17 13 42 54 57 127 142 24 AT 
Mangedt a ote. 6 17 16 14 12 34 58 61 142 68 50 43 
Fumes. ses. 8 19 1i 14 11 43 38 él 87 172 61 47 
Trl RAS Derek 11 17 16 17 11 39 30 19 120 118 32 39 
ANguSsb: .- 3.222: 14 19 19 20 14 38 44 28 69 84 23 34 
September. ..-. 13 25 15 16 17 43 49 35 42 57 41 32 
October. 222: 9 16 14 18 14 53 41 29 58 56 50 33 
November. ..-- 9 15 14 17 19 46 49 44 73 65 58 37 
December....-- 14 18 17 19 21 55 74 42 126 59 69 47 

Motaleae se. 128 198 192 213 184 524 593 578 1,105 | 1,190 637 505 

LARD. 

Jamuenyeseeeece 40 41 45 44 56 56 34 65 21 38 39 44 
February... -..- 39 48 54 61 36 56 41 40 2 69 37 47 
Marche isin cea: 32 55 55 49 38 67 37 59 69 97 69 57 
IAS eee ea ies 49 40 42 30 38 39 46 54 &7 41 44 
Iu Ley fle ee a 26 55 45 49 35 22 49 31 890 55 56 46 
IRATE A Peet as 30 45 32 42 38 3l 46 24 29 114 45 43 
Taullyleeee eae 32 35 33 40 25 22 26 9 68 68 47 37 
August......-.. 34 35 33 41 25 25 23 23 52 49 31 34 
September. ...- 27 54 43 37 29 29 33 22 33 37 46 35 
October. ...05.. 25 43 35 39 48 28 21 10 46 41 54 35 
November. .... 28 41 36 43 42 31 32 3l 27 42 57 37 
December...... 39 52 44 49 36 46 46 13 38 64 90 47 

ANotals Vee: 369 553 495 536 438 451 427 373 549 761 612 506 

CURED HAMS AND SHOULDERS. 

JanUalyersnecee 14 13 18 15 17 18 24 27 17 55 14 21 
February. ..... 12 14 17 14 15 18 34 19 29 49 24 22 A 
Mar Chassis ss 13 12 15 16 12 26 24 26 78 86 31 31 
JNjorgt Re ee ee 8 13 18 16 13 18 28 22 93 110 16 32 
May eeee ceca 8 17 21 14 13 24 31 23 51 49 18 24 
Ahblaleeeewe os ee 10 21 15 13 13 40 18 21 48 97 21 29 
aalyee tee 12 20 17 W7/ 12 ~ 28 15 12 55 47 8 22 
August........- 14 20 15 15 9 21 20 14 46 AO 9 20 
September. .-.. 11 18 10 13 9 18 17 17 36 18 9 16 
October.......-. Oho. 10 13 8 19 26 10 25 13 9 14 
November..... 9 13 10 13 10 15 24 22 20 17 11 15 
December...... li 16 10 13 11 22 26 30 39 16 15 19 

Total......) 181 189 176 172 142 267 287 243 537 597 185 265 

PICKLED PORK. 

January.......- 5 5 5 6 4 3 8 5 2 2 4 4 
February... ... 4 3 5 5 3 4 v 3 2 2 4 4 
March.......... 4 3 5 5 & 3 5 6 4 2 3 4 
Aprile te er: 3 4 5 4 3 7 5 3 5 3 3 4 
INE UE a Bige See 2 4 5 4 3 7 5 5 4 2 4 4 
isa Se Rees 2 5 4 5 3 5 3 3 2 3 4 4 
Aisle eas See 4 6 4 4 4 5 G) 1 5 2 3 4 
AUISUStS- 2 pes LE 3 4 ti) 4 4 4 5 3 3 2 2 4 
September..... 4 4 5 4 3 6 4 2 3 3 3 4 
October........ 4 4 4 4 2 6 4 3 2 4 3 4 
November. .... 3 ‘4 4 5 2 4 3 2 3 5 3 3 
December. ....-. 4 5 3 4 3 5 3 3 2 4 3 4 

Motale (5 s:2 42 51 54 54 37 59 55 39 37 34 39 47 


1 Compiled from Monthly Summary of Foreign Commerce. 
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Tape 44.—Pork:' Yearly exports, United States, 1910 to 1920.2 


{In thousands cf nounds; i. e., 000 omitted] 


Year ending June 30— 


Exported to— 
1910 1911 1912 1913 1914 1915 

Belginm 7,777 | 12,915 | 20,017} 15, 560 9, 454 12,351 
Denmark 115 165 659 55 5 31, 244 
France 217 2, 012 10, 155 3, 039 606 54, 164 
Germany 756 1, 462 2, 327 4, 581 1, 006 639 
Tebel ye) 1A ate EG pea aU aa NN Lose ee Hoe 2,114 6, 707 8, 443 11, 889 9, 749 1, 694 
Netherlands 1, 316 4, 750 7,651 7, 919 1, 992 11, 421 
Norway 1, 134 5, 009 5H 253 4, 501 6, 012 11, 728 
Sweden 152 2, 382 2,751 1, 920 3, 478 19, 557 
United Kingdom 276, 528 | 263,776 | 336,498 | 290,739 | 288, 122 393, 543 
Canada wey Ae ee RAS MLSE) Baa sh 12,567 |. 13,901 | 21,677] 28,755] 28 158 20, 131 
Panama.....- Liste ate ihe hls Norse bE 2, 864 3, (28) 3, 420 3, OS 3, 529 2,519 
MEXICO GUA SE GPA G A Bl sei ions ame Gell 1, 555 1, 050 1, 494 1,195 556 453 
Newfoundland and Labrador.......-..... 4,671 5, 669 6, 980 6, 129 8, 391 5, 567 
CO) ll Of: Melee SeReeaaie lia UC ae Se Ath Man Dae pee URN) 16, 004 17, 588 20, 070 21, 927 23, 706 24, 291 
Other counbries)|j.2c).2 Jscwe= See soseicc cle sista 16, 412 24, 469 29, 882 24,198 26, 367 15, 245 

Totaliiesosiciscscoss eee sschesectss 344,182 | 365,479 |. 477,277 | 420,894 | 411,131 604, 647 

Year ending June 30— Calendar years. 
Exported to— 
1916 1917 1918 1918 1919 1920 

Belgium oo be Seas sol Gass y 65, 38 68, 670 73, 322 123, 247 42, 752 
Denmark.....:. Boia ie lo foista Stated UT ORT en We Te BOs eees rere © seis cue ta ee 44,717 6, 651 
Brancesasecn 2 acitee sce anncee a hafats b 105, 752 95, 494 131, 881 285, 268 53, 290 
CBr) grag 8 plysZy epee separ nega a VP eos er DK Be ER Sd 61, 446 81, 866 
Ttally Sonsivees os bere sores ce aes 20, 04€ 75, 909 105, 773 113, 796 22, 106 
Netherlands...... pateiats ewiesiete Se UTE 2 ; V2 alte o aes lcialisiecain tou picete e 122, 255 63, 449 
INOLWAYEGEE ec < seepee ea Sr cee ele B 10, 077 2d ct ade peteie 33, 811 7, 624 
SWed ene ey a ae oes Salus 5, 514 TOG Sa Bae eee epee 1, 682 55, 397 17, 483 
United Kingdom... 597, 395 918,040 | 1, 273, 266 852, 856 483, 330 
Canadae is2es ca f 166, 482 82, 341 51, 594 72, 052 47, 048 
B eTDLON2)| a OF erected ana ee pea Pe es ine ts k 1, 983 818 383 668 543, 
IMO RCO Spe RN SE eae SAAN Se CA Cs i 1, 309 683 997 1, 030 1, 154 
Newfoundland and Labrador 8 7,619 3, 842 7, 192 5, 741° 5, 026 
GUD ae eRe Be RB) SRS aici 32, 712 39, 664 34, eu 32, 950 42, 289 
Ofhericountviess.c seek cess rene cee 20, 132 16, 980 9, 186 14 45 572 48, 542 26, 045 

Totals Osseo Bee 998,096 | 1,037,134 | 1,294,672 | 1,695, 573 1, 853, 776 900, 757 


1 Includes fresh, canned, and pickled pork, bacon, hams and shoulders. 
2 Compiled from Monthly Summary of Foreign Commerce. 


Taste 45.—Pork, fresh, chilled, and frozen: Yearly exports, by principal countries. 


[In thousands of pounds; i. e., 000 omitted.] 


Exported by— 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919 
AT PONCINA 22 cece le 7a BAddaodoleseauun uladosaaas 736 | 1,969} 2,965] 1,684) 2,269 9, 914 
ATTSED AID ele Care 741 1,641 898 215 49 3 33 263 S40 Rees 
Beleiumens Skee BLOGs a pOSOM [Zyros |p: Aa Tab atalevarosescrcil eisterwiclelo}el| slateierelatetel kieinietetelon=| Merete tees | RStersiettets 
ABS) SEAYr AD Lag pepe ee LOE) Riga PD gL Un TS RT PR AS ee gel He HN Bano disscas 1, 852 
British South Africa}........ 15 48 14 19 42 Doc weer 55 122 
POMMarkey eee ae 1,337 | 3,461 | 14,316 | 4,342) 2,682) 33,443 | 29,919 | 13, 983 79 (UL ReIs ey 
Hranceaean ai wees 6,573 | 1,187] 1,296 | 1,492} 1, 286 05 105 720 338 995 
Nethorlands........ 52,112 | 64, 465 | 55,424 | 79, 111 |109, 901 | 97, 887 | 34,694] 6,475 |........ 8, 593 
New Zealand....2... 1, 229 1, 222 128 282 165 713 688 1, 655 69H) Sacteeets 
FUOSSIa ee ake eee [Is 7, 067 5,988 | 9,091 8, 276 5, 869 4, 453 LOLI A Ses See Bi natcielartens 
Siuedons Sas shite CUUIE SAC ae 14,125 | 4,780 7,662 | 18,274 | 20, 461 7, 443 1 9, 146 
United States....... 927 | 2,222) 2,608] 3,183} 1,251 | 24,230 | 55,112 49) 373 | 11,633 | 26,777 
LOT PUTA pete eal sere el ole tote [lanes ova eect] everetea tetera laa| tues tee fot itl epa tetlss cette | aval ataparc tel isiatata apes 26 Josue eee RS 
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TABLE 46.—Pork: Yearly imports, United States.' 


[In thousands of pounds; i. e., 000 omitted.] 


61 


Year ending June 30. Calendar year. 
Imported from— 
1914 1915 1916 1917 1918 1918 1919 1920 

21 5) 

222 64 

27 12 

178 57 

Russia in Europe...- 21 18 
United Kingdom..... 224 115 
@anada: 28 s0e. 25.82 5,917 23, 416 
IATOSNGINASE See oes eRe es kee 51 
China ee ee OUR ee ca. ba ak 
Wustraliaten ee cock alte oe la Peis 41 
Other countries.....-. 24 14 
Totals esccaee 6, 634 23, 793 


1 Compiled from Monthly Summary of Foreign Commerce. 


TaBLe 47.—Pork, fresh, chilled, and frozen: Yearly imports, by principal countries. 


[In thousands of pounds; i. e., 000 omitted.] 


Imported by— 1910 1911 1912 1913 1914 1915 1916 1917 1918° | 1919 

Austria-Hungary.... 7 | 3,885 | 6,964 | 2,404 

BelSUIM Seater 932 459 38 27 

Canada...... 251 645 496 380 64 | 9,063 | 57,533 -|101,223 | 1,564 | 44,937 
Gubars ssse cewek oe 148 107 88 123 186 216 107 158 OOr Meteors 
Wermarks.222.2.5 134 | 1,263] 1,830] 1,794] 4,654 TARE Ree S ae cep RSE a Re Si cee ge 
Wrancoo ais 54 | 15,187 | 10,794 | 3,208 | 2,189 91] 2,184] 9,848 | 10,222} 18, 889 
Germany........... BEDE RSET 20) | OO TOS" | SB CST), | nnn |i BUNT iP AE UA ails RR! 
Netherlands........- 42 49 | 2,321 101 47 60 2 6 1 10 
Swedenas testes See ee eee 1 4 2 11 43 902 12 | 66,154 
Switzerland-.......- 3,926 | 14,606 | 22,172 | 12,606 | 7,545 55 4 1 D 67 
United Kingdom....| 53,750 | 50,728 | 35,027 | 55,358 | 96,455 | 30,162 | 32,847 | 18,015 | 11,150 | 15, 253 
Wnitled Starese es Nee eee |e kels - | SENSE. | hobo | 18s 052K) (3: 408 955 | 2,580] 1,722] 2,779 


TaBLE 48.—Lard: Yearly exports, United States, by countries of destination.' 


[In thousands of pounds; i. e., 000 omitted.] 


Exported to— 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 
Belpinmyvess aes. 240. 22 11, 482] 24,049] 19,925] 18,695] 7,491] 38,549] 88, 927/110, 400]116, 784155, 802] 55, 021 
Wranices) seamen Soe 866] 24,767] 22,620] 10,312) 17,092] 28 491] 43, 592| 50,123) 35, 842| 96, 297] 48, 756 
Germany. 2. 2)1..1211.2 104, 815/170, 165/150; 107|1'74, 844) 66,8731. ce es.. epee 39, 495127, 836 
Ttalyeen aes! 2,040] 6,392) 2,861] 7,565] 4.657] 4,41] 2/196] 5,543| 1,145] 2/463] 23) 154 
Netherlands..........- 20, 342 42,202] 40, 402] 38,314] 34,063) 20,576] 20,937] 7,304/....... 68, 597) 91, 298 
United Kingdom.....- 155, 946]182, 120/168, 607|182, 614|162, 784|177, 235] 178, 895|133, 731|309, 987|219, 307|128, 772 
Wanadasuye 6.12.20) 8,141] 6,524] 9,579] 16,653] 9,274] 7,289] 3,778] 5,303) 2,479} 5,091] 12,730 
Mexico ua sleeve 7,495| 9,848] 8,815] 4,729] 2,988] 6,465] 10,364] 12,304] 15,452] 7, 134] 17,302 
Cubay nee os te 35, 231] 40,212} 32,978] 49, 046] 47; 166] 52,97¢| 51,634] 33,989] 46,009] 44) 767| 65, 721 
Other countries........ 22; 474] 46, 121] 39, 199] 33, 408] 85, 623)/115, 291] 26,336] 14,024] 21, 120/121; 949] 41) 660 

otal santas: 368, 832]552, 430/495, 093/536, 180|438, 016] 451, 28] .26, 659/372, 721/548, 818/760, 902|612, 250 


1 Compiled from Monthly Summary of Foreign Commerce. 
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TaBLe 49.—Hogs: Weekly average and top prices per 100 pounds, 1918 to 1920. 
CHICAGO. 
; 2 
Butcher hogs. Packing hogs. Light | 
hogs; | 
lent | Bulk 
: ight F zk of i 
Week ending— Medium Medium| mixed, | Figs. | Roughs.) "je, | Top 
Heavy. and | Heavy. and and 
light light light | 
lights. 
1918. 
June te Se My es $16.59 | $16.88 | $16.31 $16.68 | $17.06 | $16.70; $16.78 | $16.73 $17.35. 
OP Boo as es 16. 45 16. 59 16.10 16. 3: 16. 69 16. 55 15. 64 16. 50 16. 95 
BE Me CN ein 16. 48 16. 61 15. 96 16. 29 16. 68 16. 43 15. 59 16. 53 17. 00 
PAD Sis SEs pd eee 16. 63 16.73 16. 04 16. 36 16. 73 Loco 5°66 16. 58 17.15 
July (Ose ser ee 16.77 16. 90 16. 20 16. 52 16. 89 16. 34 | 15.79 16. 74 17.15 
1S gage ees 17. 28 17. 43 16. 67 16.99 | 17.40 16. 58 16.13 17.19 18.10 
20 eee eee 18. 16 18. 28 17. 44 17.72 18. 30 17. 23 16. 83 17.91 18. 85 
21 ee BESS 18. 64 18. 82 17.78 ASS108)" 1828: tee 17. 63 17.32} 18.41 19. 25 
PATI Pa SEE ea eas 19. 09 19. 28 18.10 18. 43 19.31 | 18.10 17.61 18.77 19. 80 
1 Qiao 19. 39 19. 72 18. 33 18. 65 19. 68 18. 20 17.83 | 19/05 20. 05 
Lees 19, 25 19. 55 18. 10 18. 43 19. 50 18.19 17.61 18. 89 20.15 
7 AS ay tee 19. 39 19.68 18, 18 18. 50 19.57 | 18.18 17. 63 18. 96 20. 10 
Si ese eee 19. 39 19. 80 18. 26 18, 48 19.67 |} 18.38 17. 61 18.89 20, 30 
Septsi7ei heres: 19. 57 19. 87 18.58 | 18.82 19.76} 18.57 PE OU oem 20. 40 
Le ie ee 20, 22 20. 43 19. 48 19. 60 20.40; 18.94 SI RYAL Ne She eee 20. 90 
77 Ure ae 20. 29 20. 48 19. 53 19. 70 20V4ES4 ts TOOL |) 1S 82e eee 20.95 
28 eee dasieesee 19. 64 19. 80 18. 68 18.95 | 19.78 | 18.35 DRA Plisoosoacce 20. 40 
Ocha se Sea 19. 38 19. 41 18. 37 18. 64 19.16 | 17.56 Lx Sbualt Se eaeeeee 20. 00 
0 pe A A 18. 58 18. 53 17. 51 17. 83 18.18 | 16.48 c 19. 25 
nS Pe Pee gee eee 18. 43 18. 34 16. 81 17. 27 18.07, 15.83 E 18.75 
Dye sag ate Seas Hoey a 17. 39 17. 29 15. 04 15. 70 16.92} 14.04 5 18. 00 
Novsi2 ite Chu bie 18. 33 18. 29 17. 25, 17. 66 17.95 |». .15.52 ste 18.85 
18. 20 18.19; 17.03 17.47 | 017.73 | 15.04} b 18. 60 
17. 86 17. 85 16.91 | 17:29 | 17.54 | - 14.80 | Te 18. 10 
17. 85 17. 80 16. 95 17. 29 17.30 13. 88 | . 8: 18. 10 
18. 00 17. 94 17.18 | 17.37} | 17.45 14. 50 | S 18. 40 
Dec. 17.71 17. 66 17.06} 17226 || . 17.32 14.77 b 17. 90 
17. 72 17. 64 17. 06 17.33-| -17.30 | 6: 14:85 16. 33 17. 53 17. 90 
17. 62 17. 54 16. 97 17. 27 17. 05 14. 42 16. 05 17. 47 17.70 
17. 73 17. 65 17. 06 17. 42 17. 20 14.35 | 16.11 17. 57 17. 90 
< | | | | 
} ! 
Jan. 17. 88 17. 78 17.17 7854 |b 17.38 5. 33 16. 29 17. 68 18. 00 
17. 79 17. 72 17.15 17. 48 17. 41 16. 40 16. 33 17. 63 18. 00 
17. 74 17.65 16. 97 17. 28 17,23} 14.56 | 16.25 17. 58 18. 00 
17. 78 17. 67 16. 81 7163) 217120 13.77 | 16.24 L757 18. 00 
Feb. 17.70 17. 58 16. 76 lyfe lat 17. 02 13.79 16.13 17. 51 17. 85 
17. 89 17. 74 16. 87 17.31 NST Ho Voss G 5298 eematGe 18. 00 
18. 00 17.91 17. 06 17.55 17.661) 16.35 16. 52 17. 84 18. 15 
17. 82 17. 69 17. 04 17. 39 ASG) We GyGy 16. 44 17. 63 18. 00 
Mar. 17. 69 17. 55 16. 95 17. 30 Welon “John el Geo 17. 52 17. 85 
18. 40 18. 30 17. 52 17. 97 18. 01 16.17 16. 99 18. 24 18. 95 
| | 
Butcher, bacon,and shipper hogs.| Packing sows. | } 
| | | 
Me- | | Pigs | Stock 
Heavy | dium | Light | Light | [sO ih pigs 
weight | weight | weight | lights | | lbs. | (180. | Bone 
4 (250 Se Igieeree Vi lerte esta | |dowm),| Ibs.:| .4 
Week ending— ; (200 to | (150 to | (130 to ;Smooth) Rough | | is of Top. 
ibs. amae me- | down), 
250 200 150 (250 (200 dinmeltconie sales 
up), Ibs.) Ibs.), | lbs.),~ +} “Ibs. lbs. B | } 
ae, | me" | com! | com | up). | ap): | gyt®g, MHOH.e) 
aan ‘aa zon to aion to, | 
: 0 | choice. | choice. | 
choice. RnGice | 
1919 | 
WET Ea lay SER oi $19.45 | $19. 35 $19.04 | $18.86 | $18.46 | $17.63 | $17.44 |......-. $19.26 | $19. 95 
PP ratte Nays ates se 19. 69 19. 57 19.24 | 18.11 | 18.73 (elidel | Pe stifiegL ON arsenate ge 19. 53 19. 90 
DOW Rte DEIN ea | 19.59 19.45 19.19 18.21 | 18.64 TA PROS NS an ceerces 19. 42 19. 75 
YeNG 9) 937, a ay PUA a a 20. 08 19. 97 19. 78 18.97 | 19.28 18.31 | 17.79 pee sce 19.98 20. 75 
UPA ae viele ie 20. 43 20.37 | 20.12 19. 40 19. 54 18. 79 RST | eee ces 20. 29 20. 65 
5 hb Sea iat a wats 20.58 | 20.49 20.19 19.49 | 19.75 18. 94 aS Fs Dial ae ss 20. 47 20. 90 
26 esac tnetene 20. 95 20. 81 20. 55 19. 68 20. 09 19.25 } 18.02 | $18.25 | 20.84 21.10 
Mayet ese 20. 57 20.41 | 20.16 | 19.34 19. 85 LOR OS ti lige 92) eee 20. 43 20. 90 
LOE hae 20. 98 20.85 | 20.65 19.70 | 20.23 19N53i; | S469) | ay sae ae 20. 86 21.55 
TFS Se ee 20.83 | 20.72 20. 55 19.85 | 20.06 LONAS S| LSS Renee 20. 73 21.10 
yd are a Sey 20. 85 20.77 | 20.63 19.99 | 20.30 LONS4. | OSTS Tea ees 20. 78 21.30 
NG Si ete 20. 33 20.28 | 20.11 19.51 | 19.64 192255) 28750) Cee C ee 20 noG 20. 70 
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TABLE 49.—Hogs: Weekly average and top prices per 100 pounds, 1918 to 1920—Contd. 
CHICAGO —Continued. 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


July 


Aug. 


Butcher, bacon,and shipper bogs.; Packing sows. 
Heavy | Me (150 Bee | 
Heavy = ht: cia 7) 1gs 
weight a ura | Light eae Ibs P30 
" ; (250 | eight | weight | lights down),| tbs 
Week ending— 4 (200 to | (150 to | (430 to |Smooth) Rough | te) Be 
5 ibs. oF Fe : me- | down) 
50 200 150 (250 (200 2 ? 
up), rae 1 Z % dium | com- 
los.), {Tbs.), i lbs.), lbs. Ibs. L 
soe me- | com- | com- | up). | up). to {mon to 
ium atin mon na mon to! choice. | choice. 
a to choice. | choice 
choice. | gn oice. | 
| | 
$19. 99. | $19; 24 | $19. 75) | G19. 355 | $US. 15! ee 
20. 34 19: 33) | (19. 99 19. 56 NIZE usta berets rg opt 
20. 53 19.42 20. 00 19. 48 LTS SSy ES ees 
20. 85 19.71 | (20. 11 19. 41 TNs hs LN 
21.48 | 20.32 20. 76 19. 86 TS siosasa agua 
22. 25 21. 26 21.3 20. 74 LOTS Se yee 
21. 83 21522 20. 83 19. 95 202003) a Uns 
22.38 || 21.76 21.50 |) 20.61 PAULUS). |e esa 
22.16 |\ 21. 63:|" 20.97 19. 96 PAU PA AS 
AU S419 (HIZO) 335 |B LOGSSP SATOH ane il So oer ees o kas 
21.36 19299 19. 74 18.77 LG SIT SIE | ee see ee 
20. 20 19.55 | 18.351 17.35 DBI Bey 
19. 67 19216) 07. 27 16) 445 WELT 85k ks ace 
19.65 19. 06 16. 83 15. 98 7 0:7 eg 
18. 22 7.73 15.77 14, 94 WES |e! 
17.55 16.69 | 15.79 L5HOZE 2 T6500} | Oi bees 
17. 42 16. 64 16. 06 15. 40. MON Gig | Een ae 
16.3 15. 97 14.72 14.15 aay ey | 
15. 58 15. 04 14.11 13. 54 14.67 | $15.25 
14. 62 14. 14. 3.96 OHODE (lL DsidOml ee pee 
13.10 12s 71 12.51 12.06 IPA BB ene 
13. 80 13.5 Sun, DOTA AS SST Se Se lien oe 
14. 86 14. 50 | 4.38 14. 00 PAS 2 et 
14, 59 14.46 | 14.14 13.79 Ar UN ie hi 
14.15 13. 93- ; 13.57 13. 03 aS Seed hoes 
13.3 13.05 12.76 12. 28 ZG Bin eee tee 
13. 91 13. 55 13.3 12.75 S409} | aie ee 
12. &8 12. 63 12.38 11. 88 MAE AU ees i pi 
13. 88 13.58 18. 35 12. 82 Te WOselians San ai 
HAS VA hota eae Biba SIS A il TG Bats Soithas i TA LT 
4 14. 36 14.11 13. 93 3.130 SY (a) a her 
. 14.71 | 14.43 14. i9 NBS Gs Ney Peseta os he 
t. 14. 97 14, 64 4, 24 13. 75 SOOM REE att 
Oeie 15. 3¢ 15. 00 14. 57 14. 07 A 2A Sere lien 
Dele 15. 48 ifs) al) 14. 51 14.13 A 20 ea ae 
= 14. 77 14, 53 SH Lire 13. 38 Siptetah || ds eagllh Saes 
8s 15.07 14. 83 3.76 13. 20 NA OAm ee Lalas 
te 14. 69 14, 44 2.06 12. 43 LIBS olay caper eo 
y 14, 75 14.58 | 12.91 12.3 eR US) Iya aieeeoe 
. of 16. 20 14, 88 13. 31 12.61 ep Wohl 
15. 15. 48 14. 93 13. 25 12. 58 LOG seed 
2. Ae 15.78 15. 18 ap Ml 12. 50 TANOON | eee 
Ds 15. 58 15. 20 13. 39 12.78 WAAL ee hc 
) Oe 15. 84 15. 52 13. 65 13. 07 14,54 |e lle. 
15. 00 ee 15. 88 15.22 13.33 12. 85 V4 O24 ae a 
EGE Lita ts apa rs 14.98 | 45.4 15, 56 15.10 13538 12. 7 W402 8) se bee 
PAIS ANE 14. 66 15. & 15. 85 15. 49 13. 16 12.53 TASB S| se Les 
EE Le er bes tea 14.03.| 14. 15, 25 14.98 12.68 12.12 Te Sy Fa ae ro 
faye Bhs yee ogee 15. 96 14. 15. 18 14. 98 12. 63 12.21 1740 eeeeaoe 
Taye SE ee Se eae 14.15 14. 14. 96 14. 73 12. 84 12, 45 LS H isl Mme eae 
DIRE Gh. oe BN 3.02 14. 14.47 14. 02 12. 60 12. 06 1S CO ae ee 
DO PEG: A 14. 23 14. 14. 73 14.19 13. 09 12, 48 TBR iy Bale ee 
byt Ce La Seat ana 3.95 }0 dh 14. 37 3. 81 12. 80 12.10 PAU || 
12 Re eee 14, 29 14. 6 14. 63 By, 13.12 ips} SOO Ua eee 
a KS) OAS As Gee ao 14.35 15. ¢ 15.25 14, 52 13.78 18. 05 WS COS Mes Sas 
PO eo ai ah ER 15. 16 15 lee 58) 14, 90 14, 02 3. 28 AS AD uate ae 
Bae Sa Ge 15. 09 15. | » 15.65 15.02 13.81 13. 05 tS NOOR ee wee 
SO en oo 15. 01 Lot, 15, 64 14,91 13.78 13.102 AZSAQ Mees ae: 
IA a 15. 00 15 15. 49 14, 85 13. 98 13.28 SS 69M ae aah 2 
LY A ad se 15. 36 16, 15. 80 15 16 14, 29 13. 55 DA 20 Hike Da 
fait re et Ce 3 14, 74 15. 15, 48 TGS ail 13. 76 13. 20 Tay He Bee 
TE OE Ts IR 14, 9a 15. 15. 75 150152 3. 83 13. 40 PAOD Mies ee 
ea 15, 02 iSy, 15. 54 15, 35 14, 14 13. 76 WA TG Me 2 a 
PAE a Hes a Ny | 15.09 15, 15. 49 15. 06 14. 33 13. 99 ey hae ns Pa 
Pos) MESA AED ie At ens 5) 15. 15.22 14.81 13.92 3. 59 Se On Meee = 


Top. 


$20. 65 
21.25 
21.60 
21. 60 
22, 25 
23. 00 
22.95 
23. 50 
23. 60 
22. 85 
23. 50 
21.85 
21.65 
20. 85 
20. 35 
18.50 
18. 40 
17.75 
17. 20 
15. 60 
14.70 
14. 60 
15.45 
15. 50 
14. 85 
14, 50 
14. 60 
13. 50 
14, 45, 
14.09 


14.95 
15, 25 
15. 50 
15. 75 
16. 00 
15. 65. 
15. 65 
15. 50 
15. 35 
15. 60 
16. 00 
16. 30 
16. 35 
16. 30 
16. 75: 
16. 30 
16. 75 
15. 70 
15. 60 
15. 60 
14, 85 
15. 15 
14, 90 
15. 35 
15. 85 
16. 20 
16. 75 
16. 40 
16. 35 
16. 65 
16. 25 
16. 40 
16. 35 
16. 10: 
15. 83. 
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TasBLe 49.—Hogs: Weekly average and top prices per 100 pounds, 1918 to 1920—Contd. 
CHICAGO—Continued. 


| Butcher, bacon, and shipper hogs.| Packing sows. 
Me- Pigs | Stock 
Eieavy, dium | Light | Light (13007 DIES 
(950 {| weight | weight | hghts d ibs ae Bulk 
Week ending— ibs (200 to | (150 to | (130 to |Smooth) Rough as ), dow) of Top. 
3 y 250 200 150 (250 (200 ain iat: »! sales 
Ties |elbs.);.4\albs.), ale lbs.), 4,)ctbs. Ibs. Te eile ORtES 
alisarn me- com- com- up). up). aigh hey 
ts dium |monto|monto Ce | eee 
| si * ‘i 
enoice ae choice. | choice. | 
| 
| 
$15. 59 | $15.72 | $15.35 $16. 25 
16. 04 16.14 15873 16. 85 
Alea ly 17.18 16. 78 18. 00 
725 17. 3 17. 00 18. 25 
16. 17 16. 12 15, 58 17. 85 
15. 62 15. 48 14. 83 16. 25 
15. 65 15. 50 15. 07 16. 10 
14.10 13. 88 13855 Lost5: 
B 12. 99 12.75 12. 61 13. 50 
INoweAye Geis Wang Seah es 13. 80 13. 90 3. 74 AZ K55 14, 50 
US Se een areal age 3. 07 13F 20: P3107, 12. 91 14. 20 
PUY alee eh See 12, 26 12133 2723 12.17 13. 25 
QT esse sient: 10. 12 10. 19 10. 05 10. 00 11. 40 
Decwe aus te wines 10. 25 10. 32 10, 24 10. 11 10. 65 
9. 78 9. 81 9.77 9. 60 10. 40 
9. 09 9. 14 9.17 9. 20 9. 65 
9, 33 9. 43 9. 55. 9. 64 10. 35 
BUC wae te baat g? at sa Beane 9. 58 9. 74 9. 86 9. 98 9. 13 8.89 } 10.10 }.2..2:.- 9. 73 10. 80 
Mar. $17. 83 $19. 60 
18.25 19.75 
Apr. 18.77 20.15 
19.25 20.70 
19. 29 21.00 
| 19. 40 20.95 
May 19.33 21.00 
19. 48 20.95 
19.38 20. 80 
19.63 21.10 
19.3 20. 55 
June | 19.48 th 20. 75 
19. 54 21, 00 
19. 40 21.15 
20. 02 21.35 
20.32 21.75 
21.00 22.35 
21.10 22. 45 
21.85 23.15 
21.83 23. 40 
20. 05 23.15 
20. 25 23.15 
18. 43 21. 40 
17. 23 21. 45 
Sept. 15. 76 20.10 
14.98 19.50 
14.53 17.50 
15. 48 17.75 
Oct. 14. 44 | 17.50 
13. 40 16. 70 
12.50 15.70 
11. 63 14, 20 
Nov. 11. 93 14. 25 
13. 83 15. 60 
13, 42 15. 50 
13.10 14. 90 
12.54 14,55 
Dec. 13. 23 15. 00 
12.17 14. 00 
12.15 14.10 
12.55 | 14. 50 
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TABLE 49.—Hogs: Weekly average and top prices per 100 pounds, 1918 to 1920—Contd. 
KANSAS CITY—Continued. 


Week ending— 


Jan. 


Feb. 


Mar. 


June 


Inly 


Ang. 


Sept. 


Oct. 


Nov. 


Dec. 


Butcher, bacon,and shipper hogs.} Packing sows. 


Heavy 
weight 
(250 
lbs. 


9. 44 


mon to 


53187—21—BullL 982——5 


Light 
lights 


(130 to |Smooth 


150 
Ibs.), 
com- 

mon to 
choice. 


(250 
lbs. 


up). 


Stock 
pigs 
tbs. | Bulk | 
down), 8 wy 
faareae sales. 
mon to 
choice 
4 $14.29 | $14.75 
i 14.63 15.10 
7 14. 82 15. 35 
i 15527, 15. 65 
. 64 15. 08 16. 00 
13. 87 14, 44 15. 40 
13. 43 14, 54 15. 00 
12.68 | 13.80 14.75 
12.60 13. 87 14.75 
13. 48 14. 45 15. 20 
13. 86 14. 57 15. 50 
14. 03 14. 83 16.00 
14, 43 14. 84 16.10 
14. 40 14. 69 16. 00 
13. 55 14. 45 16. 00 
13.15 14.10 15. 35 
13.80 | 14.17 15. 50 
13. 35 14.15 15. 00 
12.65 14. 09 14. 75 
12,29 14, 23 14.90 
12. 28 14. 05 14. 60 
11. 50 14. 26 14. 80 
11.10 13. 81 14. 30 
11.50] 14.19 14, 80 
2 DS 14, 88 15. 25 
2.46 | 15.2 15. 85 
12. 48 15. 36 16.15 
12.82 | 15.33 16. 00 
13. 48 15. 24 16. 00 
13.46 | 15.67 16.15 
13. 58 15.18 15. 90 
13.27 | 15.26 15. 80 
12.93 | 15.04 16. 00 
13.10 | 15.09 15.65 
13.35 | 14.83 15. 35 
WBE Py Nc ee 15. 75, 
14.43 | 15. 86 16. 50 
14. 96 16. 80 17. 50 
14.83 | 16.89 17.80 
13.48 | 16.02 17. 35 
12.80 | 14.53 15. 60 
13.00 | 14.70 15. 40 
12.61 | 13.67 15. 00 
11.71 | 12. 16 T1835 725} 
12,21 | 13.06 13.75 
11.99 | 12.78 13. 60 
11.29 | 11.93 12.85 
9.08 9. 99 11. 25 
9.15 9.77 10. 10 
9. 27 9.70 10.15 
8. 25 Soya 9. 65 
8. 70 9. 14 9 75 
9. 04 9. 40 10. 25 
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TABLE 49.—Hogs: Weekly average and top prices per 100 pounds, 1918 to 1920—Contd. 


Week ending— 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


Jan. 


June 


July 


‘Aug. 


OMAHA. 
Butcher, bacon, and shipper hogs. Packing sows. 
Stock 
Heavy-|Medium| Light | Light pigs | 
weight | weight | weight | lights ee zi Pera eee 
(2501bs.} (200 to | (150 to | (130 to | Smooth | Rough | Conv» | 0 Op: 
up), {250 lbs.),'200 Ibs.), 150 lbs.),| (250 (200; 1) ee ena 
medium |medium| com- | com- |lbs.up).|lbs. up) hoi 0 
to to mon to | mon to NOSE 
choice. | choice. | choice. | choice. 
$20.40 | $20.27 i $17.98 | $20.20 | $20.70 
20.52 | 20.36 ; 18.50 | 20.34 20.75 
20.52 | 20.36 0, 18.58; 20.35 20.75 
20.61 | 20.54 : ; 18.77 | 20.46 20. 80 
20.02 | 19.96 ’ ; 18.45 | 19.89 20. 35 
19.91 | 19.90 : ; 18.17 | 19.82 20.10 
20.37 | 20.37 : ; 18.33 | 20.28 20.90 
20.49 | 20.56 : : 18.42 | 20.43 21.00 
20.54 | 20.67 ' : 18.54] 20.47 20.90 
DOs iia 2112 s f 18.63 | 20.86 21. 85 
21.70 | 21.84 2 3 19.00 | 21.53 22. 25 
21.54 21.70 : i 19.00 | 21.35 22.25 
207938 29°35 ; ; 19.42] 21.94 22. 85 
21.84 | 22.05 4 f 19.88] 21.58 22.75 
20.56 | 21.05 ; ; 19.04 | 20.46 22. 25 
S0S7 ea 2INTT ' 3 19.19 | 20.60 22. 35 
19.63 | 19.90 : F E 18.67 | 19.45 20. 80 
TSE3 7 ap US GSs MLSs S6ylecee ete 17.85 | 17.56] 17.92] 18.03 20.50 
174907 A TSYOS thy) W798 ae tee Ss 17.27| 17.00] 17.38] 17.45 19. 25 
168807|"s VIATT Is) WOZ8O fesse ss ake 16.33] 16.00] 16.25] 16.40 19, 25 
16.58 | 16.81 ; 16.21] 15.92] 15.75] 16.34 17.25 
16.66 | 16.92 ; 16.29 | 16.03} 16.00] 16.29 17.50 
15.91 | 16.13 ‘ 15.54} 15.17| 15.19] 15.52 17.00 
15.20 | 15,47 : 14.74] 14.30] 14.73] 14.78 16.55 
14.34} 14.70 : 13.90 | 13.53| 14.85] 14.02 15.50: 
12.80 | 13.04 ' 12.49 | 12.08) 13.40] 12.58 14,10 
13.76 | 13.90 ‘ 13.52] 13.30] 14.65] 13.66 14.30 
14.73 | 14.86 f 14.50] 14.31] 14.35] 14.60 15.35 
14.81} 14.92 : 14.59| 14.41] 14.50] 14.68 15.35 
14.31 | 14.37 é 14.13| 13.95! 14.08] 14.20 14.75 
13.33 | 13.49 5 TSSO1 | 212576) oN Sonesta 14. 30 
TER GPSS OR Suge. el Bn atic 13/36 | 13.06] 12.25] 13.68 14.75 
TEE Fen LE aa TG oe ie pe 12593.) pi2568) lus dh giao nShT6 13.60 
13.39} >" 13°53.) 13.35) 13/01 |) 13518 |) 1/13..00' |<. 11246)|" °13"38 13. 80 
13°35} °° 13245.) 13.28) 1295) 13/13] 12:91 |. 11.78'] > 13/29 13. 80 
13.93 | 13.99} 13.90] 13.68] 12.76] 13.60) 11.90] 13.86 14. 40 
14.53 | 14.60} 14.42] 14.25) 14.37] 14.20] 11.81] 14.45 14. 80 
14.56 | 14.59] 14.48|]° 14.98] 14.37] 14.23] 12.23] 14.48 15.00 
14.98) 15.03} 14.93] 14.71| 14.83) 14.68] 12.88) 14.92) 15.30 
15.00 | 15.03] 14.87] 14.64] 14.79] 14.62] 13.25) 14.88 15. 45 
14/37 7|° 14/45): 14592] 14.03 |° 14:03 | . 13.67 |") 13.637] = 14.19 15.15 
14.39} 14.50} 14.44] 14.26] 14.21] 13.99] 13.48] 14.37 14.90 
13.64] 13.83} 18.77] 13.70) 13.39] 12.85] 13.28) 13.69 14,25 
13.55 | 13.77] 13.76] 13.60] 13.22] 12.67] 12.46] 13.62 14, 25 
14.00 | 14.32} 14.22] 13.77] 13.68] 13.25] 12.19°| © 14.09 14. 90 
14.04} 14.60] 14.65] 14.35] 13.63] 13.22] 12.71] 14.38 15.25 
13.38 | 14.70 , 11.73 | 12.44] 14.15 15.55 
13.71 | 14.83 12.15 | 12.83) 14.24 15.35 
13.94| 14.81 12.29] 13.04] 14.33 15.50 
13.15 | 13.98 11,67 | 13) 15"| "> 13:50 15.50 
13.94 | 14.64 12.83 13.65| 14.26 15.15 
14.08} 14.74 13.02} 13.75 | 14.15 15.30 
14.02) 14.55 13.13 | 13.25] 14.10 15. 25 
13.81 | 14.40 12.81; 13.08] 13.98 14. 85 
13.57 | 14.03 12.35] 12.75] 13.70 14, 80 
13.63 | 13.91 12.83] 12.63] 13.71 14.50 
13.65 | 13.91 12:85 | 12.25) 13.75 14.50 
13.28-|.. 13.53 12.54| 11.21] 13.28 14.00 
13.78 | 13.99 12575) 4), TA OOs taeye 15.00 
14.39 | 14.67 13.37} 11.00} 14.37 15.25 
14.42 | 14.95 13.44] 11.96] 14.46 15.75 
14.43] 14.94 13.56| 12.16] 14.48 16.00 
14.58} 15.09 13.65 | 11.75 | 14.36 15.90 
14.45} 14.94 13.61 | 12.13] 14.21 15.50 
14.69 | 15.24 13.88| 12.63| 14.53 15.90 
14,30}. 14.86 13.55] 12.76] 14.11 15.75 
14.33 | 14.93 13.39| 12.81] 14.13 15. 80 
14.41] 14.84 13.68] 12.81] 14.33 15.50 
14.40] 14.77 13.73 | 12.90| 14.30 15.50 
14.35! 14.55 13.64! 12.831 14.09 15.00 
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TasLe 49.—Hogs: Weekly average and top prices per 100 pounds, 1918 to 1920—Contd. 
OMAHA—Continued. 


Butcher, bacon, and shipper hogs. Packing sows. 
j Stock 
Heavy-|Medium| Light | Light (130 Ib Bulk 
3 weight | weight | weight | lights 5 u 
Week ending— | (2501bs.| (200 to | (150'to | (130to |Smooth| Rough | 70M), | of | Top. 
up), |250 lbs.), 200 lbs.),|150 lbs.),| (250 (200) eto 
medium |medium| com- com- |lbs.up).|lbs.up) ahoice 
to to | monto] mon to 
choice. | choice. | choice. | choice 
1920. 
Sept isis ecces eee °$14.53 | $14.93 | $14.97 |......... $14.25 | $14.02] $13.25 | $14.47 $15. 35 
7D he a 14.92 15.38 ae SES Aeerse 14. 58 14, 37 13. 44 14,91 16, 25 
UO Ramen ete 16.15 16. 56 1G 68) sees ee 15.57 15. 30 13. 92 16.02 17. 35 
DOr tits |> He 16. 36 16.78 MRE EY ae Ne ease a 15. 99 15.78 14. 42 16.37 17. 60 
Oetey Qtr. es 15. 35 15.72 15. 81 14.91 14. 64 13. 86 15. 26 17.00 
Ee Sse 14. 72 15.03 15.15 |... 14. 38 14.19 13. 71 14. 69 15. 75 
LObcesitee eis 14. 23 14. 48 14,54 13. 85 13.63 13. 33 14.10 15.10 
28) ee Nee le se 13. 26 13. 49 13.51 12. 87 12.65 12.56 13.10 14. 40 
RUE ege ey Ape 12. 55 12.76 12.77 12.17 12.00 12.00 12. 45 13. 25 
INOWar G-GAGSksee sae 13.11 13. 24 13. 21 12.92 12.69 12. 65 13.03 13.60 
eT aS Ae SN ce 12.66 12. 80 12.73 12. 45 12.18 12.15 12.56 13. 40 
POS aan eee 11. 88 12.11 11.98 11.61 11.31 11.19 11. 83 12. 80 
PY (aN ey RSP 9. 85 10. 02 9.89 9.56 9.35 9. 30 9. 80 11.15 
Decry) Be -45 oes ok 3. OG, 9.94 9. 74 9. 43 9.10 8.69 9.71 10. 25 
oe ee es ee 9.57 9.73 9.54 OPA 9.00 8.56 9.55 10.10 
Be haloes oi 8. 69 8. 83 8.70 ute 8. 35 8.00 8. 23 8. 64 9.60 
Pay Salas as a 9.35 9,48 CES PU ph 9.02 8.77 8. 70 9.30 10. 25 
1921. 
Jame Tee re eb 9, 22 9.33 Ua Se cae 8.90 8. 66 8. 29 9.16 10.15 
EAST ST. LOUIS. 
Butcher, bacon,and shipper hogs. | Packing sows. 
Me- Pigs | Stock 
Heavy, | dium | Light | Light ea nee 
ee Or weight | weight | lights down) ive Bulk , 
Week ending— Ibs (200 to | (150 to | (130 to |Smooth) Rough 14 own) of Top. 
a y 250 200 150 (250 (200 diuea es 7! sales 
P), | Ybs.), | Ibs.), | Ibs.), | Ibs. | Ibs. 
dina me- | com- | com- | up). | up). Fated hol to 
188 dium |mon to|mon to , MS 
ehoice to |choice. | choice 
* | choice. 
1919. 3 
Maya 32.30 de 4 kt $20. 42 | $20.28 | $19.54 | $18.88 | $18.63 | $17.38 | $16.38 | $16.63 | $20.24} $26.65 
b 20.48 | 20.12) 19.58 | 19.15 | 17.78) 16.92 )|°16.90 | 20.51 21.10 
20. 54.| 20.22) 19.65] 19.06. 18.02] 16.98} 16.92 20.47 21.10 
20.59 | 20.15 | 19.52) 19.04) 17.79 15.98}, 16.50 | 20.45 21. 20 
20.25 | 19.78} 19.15 | 18.838 | 17.40 |. 15.55) 16.33 | 20,21 21.00 
June 20.12)) 19.65 | 18.97] 18.75] 17.40) 15.41) 16.25} 20.09 20. 75 
20.46] 20.02} 19.33 | 18.96 | 17.54] 14.90] 15.21 | 20.38 21.40 
20.55 | 19.99 | 19.47] 19.08 | 17.65 | 14.94) 14.96 | 20.55 21. 50 
2 21.38 | 20.66 | 19.77 | 19.29} 17.90) 15.40 ]........ 21.25 21.95 
July 21.66} 21.07} 19.94] 19.38] 18.09} 15.50) 17.00} 21.53 22.35 
22.31 | 21.84 |. 21.04] 20.00) 18.52) 16.71 | 17.17 | 22.26 22,75 
22.35 | 22.17) 20.95 | 19.95 18.45) 17.15.) 17.40} 22.22 22.75 
22.93 | 22.84] 21.87 20.54] 19.04) 17.92; 17.92} 22.84 23. 50 
Aug. 23.01 | 22.89) 21.71) 20.58} 19.08 | 17.44) 18.00] 22.97 23. 55 
22.41 | 22.15} 20.69) 19.75} 18.50} 16.25 |. 17.33 | 22.38 23. 00 
22,52 |. 22.11} 20.85 | 19.17! 17.92] 16.46 | 17.80} 22.438 23. 50 
21.40} 21.18} 20.46) 18.08 | 16.83} 17.19} 17.05] 21.32 22.35 
3 20.46 | . 20.29} 19.54} 16.92 15.46] 17.13 | 16.88] 20.48 21, 85 
Sept. 19.65 | 19.28] 18.60}. 16.04} 14.02] 16.60]. 16.58] 19.65 20. 50 
1 17.83 | 17.68) 17.06} 14.68 | 12.67) 15.46] 15.17] 17.76 19, 90 
17.88 | 17.50] 16.31] 14.42 | 12.79) 14.35] 14.42 17.77 18. 30 
We 17.55 | 17.23 | 16.38] 14.52 13.00) 14.90} 14.85} 17.53 18. 45 
Oct. 16.64 | 16.25] 15.71} 14.10} 12.71 | 14.90} 14.67] 16.72 17. 70 
. 15.76 | 15.54] 14.81] 13.60} 12.35) 14.06} 18.58] 15.68 17. 00 
‘ 14.90 | 14.75 | 14.17] 18.10} 11.67) 13.54] 13.33 | 14.87 15. 70 
3 13.11 | 12.94] 12.27] 11.67; 10.63 | 11.65) 11.81} 13.12 14,15 
IN KOR Sg Ce ee ee 13.97 | 14.14] 13.89] 13.22} 12.33} 11.50] 12.75] 13.06} 14.10 14.75 
fe aR ee 15.08 | 15.10 | 14.99} 14.73 12.85 | 12.08] 14.31 14, 41 15. 10 15. 60 
DUS ee aa 14.89 | 14.83 14.67 | 14.44] 13.14] 12.33} 14.17 14.30 | 14.84 15. 60 
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TaBLe 49.—Hogs: Weekly average and top prices per 100 pounds, 1918 to 1920—Contd. 


EAST ST. LOUIS—Continued. 


Butcher, bacon, and shipper hogs.) Packing sows. 
Pigs | Stock 
Me- B ‘ 
Heavy | dium | Light | Light tes 
(250 weight | weight | lights ; a aan ibe Bulk 
Week ending— The (209 to | (150 to | (130 to |Smooth Rana alates of Top. 
Se [250° 7] 2 )200-"| | 150.."|. (250.2!) SOURHN ines awa) ates 
up), lbs ) lbs ) Ibs ) Ibs (200 dium com- 
me- oe Hy Hi) x Ibs. to |monto 
dium | re | fom | Com | UP): | up). | choice.| choice 
iS cea mon foo to D). : 
| to) choice. | choice 
choice choice. P 
| 
I 
1919. 
INGWi22: a. ae. Beeb $14, 41 | $14. 46 | $14.34 | $14.02 | $13.08 | $12.52 | $18.97 | $18.97 | $14.43 | $15.10 
13. 84 13. 64 13. 34 12. 38 11.58 12. 85 12.55 13. 81 14. 50 
Dec. 14.12 13. 84 13. 11 12. 52 UTD 12. 16 12. 38 14. 09 14.75 
13.36 | 13.23 | 12.76] 12.31 11058)" 12.02 21227 a Sae3 14. 00 
13.98 13. 88 13. 56 12.70 12. 06 12. 88 13. 05 14, 02 14. 45 
13. 96 13. 84 13.674)" 12273] 12::252)— 13505 jeols: £8 atsson 14.30 
Jan. 14. 44 14.31 14.13 13. 08 12. 60 13. 22 13. 40 14.44 14.90 
14. 83 14. 75 14, 48 13. 42 12. 90 13. 11 13.13 14. 83 15. 35 
15. 05 14.94 | 14.73] 13.60] 13.02} 12.94) 13.15] 15.07 15. 55 
15. 42 15. 36 15. 11 13. 97 13. 27 12. 98 13. 31 15. 41 15. 80 
15567!) 155654|) 15.40 | 14497). 138.67))\ 13296 5 132350 eetosed 16. 45 
Feb. 15.10] 15.17] 14.94] 13.58] 13.17] 13.71] 12.83] 15.09] 15.80 
15.40} 15.55 | 15.24 | 13.21 12. 81 13.66 | 12.42] 15.38 16.00 
14.70 | 14.95] 14.87] 12.42) 12.04} 13.60} 12.96 | 14.55 15. 65 
14:59)|) 14.952): 14.73" | °°12753_| 12.15) 13h25 > T2588) | st4aeas 15. 45 
Mar. 15:-195|- 15-362) -15.-25-|~ 12.73:4- 12, 38.1). 13° 54.12 1306s fg 15219 16. 00 
15. 41 15. 68.| ..15. 46_|; 12.77.) 12.48 | 13.68 | 13.22 |. 15.52 16. 00 
15. 61 15. 98 15. 49 12. 76 12, 44 13. 85 13. 32 15. 82 16. 35 
15.55 16. 13 15. 76 12, 81 12, 44 14. 03 13. 48 15. 91 16. 60 
Apr. 16.04] 16.34] 15.99] 12.58] 12.23] 14.30] 13-40] 16.08] 16.75 
15.89 | 16.23} 15.72} 12.13 |) 11.88] 13.67] 13.00] 15.96 16. 90 
15./565{--16:.103) 140-75.) 19. 56-} 091.05) 153) 10. 50i el b258 17. 50 
15.73 | 16.08} 15.31 12.08} 11.75 | 13.48 | 12.00 |~ 15.67 17. 00 
IM aypueplee se ccs see 14.63] 15.385] 15.60] 15.06) 12.15; 11.90} 13.60] 12.23] 15.42 16. 00 
14. 16 15. 60 15. 37 14. 90 11. 94 11. 60 13. 63 12. 29 15.14 15. 90 
_ 14. 75 15. 03 14. 55 11. 93 11. 67 13. 33 12. 04 14, 85 15. 50 
14.52 | 14.62 ].14.10] 11.88] 11.58] 138.04} 11.73 | 14.52 15. 10 
14.66 | 14.58] 13.88! 11.98} 11.67] 12.50] 11.67] 14.65 14.95 
June 14.29 |} 14.19] 13.38} 12.04) 11.78 |-12.03] 11.00] 1435 14.70 
14.77 | 14.63 | 18.60] 12.13 | 11.88] 11.85] 11.28] 14.81 15. 40 
15.45 | 15.34] 14.59] 12.50 | 12.19] 12.60] 12.25 | 15.47 15. 95 
15.66 | 15.65} 15.09] 12.98) 12.50} 13.31 13.13 | 15.68 16.00 
July 16.25 | 15.99] 15.61 13.155.| — 13.)23)|'3v53}" 13315 0 16527, 16. 65 
16.16} 16.08} 15.59} 13.35 | 13.03 | 13.43] 13.43 | 16.21 16.55 
16.00 | 16.01 15.48 | 12.93] 12.67] 13.73 | 13.57] 16.10 16. 55 
16.36 | 16.41 | 15.66} 13.18 | 12.92| 13.74; 13.60] 16.38 16. 70 
16.06 | 16.08} 15.56} 13.10 | 12.83] 13.83] 13.67 | 16.07 16. 60 
Aug. 15.98 | 16.00] 15.60] 13.08| 12.85] 13.98/ 13.81} 16.07 16. 55 
155704) 155750 15 55a 1300) 02.735 | OAS I99T ae ae los 16. 50 
15.45 | 15.53] 15.00} 18.17 12.92) 13.60] 13.46] 15.48 16.15 
15.48 | 15.59 | 15.15 | 13.19] 12.92] 13.67) 13.29) 15.50 16.75 
Sept. 16.00 | 16.13} 15.78} 13.38] 13.02] 14.15) 138.81} 16.06 16.70 
16.31 | 16.60) 16.34} 13.81} 13.31 | 14.74] 14.54] 16.59 17.35 
16.95 | 17.44 | 16.90} 14.58) 13.63 | 15.77) 15.07] 17.42 17. 80 
17.38 | 17.49} 16.98} 15.29 14.27 | 16.02) 15.19] 17.35 18. 25 
Oct. 16.32) 16.29| 15.72] 14.65 | 13.83 | 14.96} 13.96] 16.29 17.90 
15.73 | 15.54] 14.90] 14.04; 13.54| 14.44] 13.02] 15.30 16. 40 
15.74 | 15.62 | 15.10} 13.98} 13.65} 14.85} 13.44] 15.49 16.15 
14.16] 13.95} 13.59} 12.54.) 12.15} 13.42] 12.23] 14.03 15. 65 
13.26} 13.02} 12.86; 11.90] 11.63} 12.63) 11.79} 13.10 13. 70 
Nov. 14, 24 14. 07 14. 08 13.00 | 12.75 14. 00 13.22] 14.14 14.75 
13.28} 13.05 | 13.06) 11.75} 11.50} 13.11 12.69 | 13.18 14. 00 
12.28} 12.13} 41.98] 10.88] 10.71} 12.10} 11.75 | 12.19 13. 40 
10. 11 9. 98 9. 72 8. 93 8. 65 9. 50 9.13 | 10.00 11.35 
Dec. 10.43 | 10.30! 10.21 9.10 8.83 | 10.23 9.66 | 10.43 10. 80 
9. 97 9. 85 9. 65 8. 84 8. 58 9. 53 9.15 9. 90 10. 50 
9. 23 9.18 9. 28 8. 23 7.98 9. 32 8. 92 9, 22 9.95 
9. 69 9. 69 9. 83 8. 43 8.18 9. 92 9. 52 9. 74 10. 80 
Jan. 10. 03 10.09 | 10.16 8. 45 8.20} 10.19 9.78 | 10.03 1L. 25 
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‘Tasie 50.—Hogs: Weekly range of prices per 100 ea for bulk of sales, Chicago, 
June 8. 1918, to Jan. 1, 1921. 


| 
Week Range of Week Range of Week Range of Week Range of 
ending. prices. ending. prices. ending. prices. ending. prices. 
{ 
1918. } 1919. 1919. 1920. 

June 8} $16.40-$17.25 || Mar. 29 | $19.10-$19.65 || Dec. 20 | $13. 50-$14.30 || July 3 | $13. 90-$16. 50 
15 16.20— 16.85 |) Apr. 5 19. 60- 20. 25 27 | 13. 25- 13.90 10 | 13.50- 16. 25 
22 16. 20— 16. 95 12 | 20.10- 20. 50 17 13. 40- 16. 20 
29 | 16.15— 17.10 || 19} 20.15- 20.75 1920. 24 14, 10- 16. 50 
July 6] 16.40- 17.10 26 | 20.55- 21.05 || Jan. 31] 18.90- 14.90 31 | 13. 25- 16.10 
13 16.60- 18.00 || May 31] 20.00- 20.85 10 14,30- 15.15 || Aug. 7 13. 50- 16. 25 
20] 17.25- 18.70 || 10} 20.25- 21.35 17 14. 40- 15. 45 14 13. 70- 16. 25 
27 | 17.75- 19.10 |; 17} 20.40- 21.05 24 15. 00- 15. 65 | 21 14. 00- 16. 00 
Aug. 3 17. 85— 19.75 || 24 | 20.30- 21.20 31 15. 00- 15.90 | 28 13. 50- 15.65 
10 18. 10- 20.00 |) 31 19. 90- 20.60 || Feb. 7 13. 90- 15.50 |} Sept. 4 14, 00- 16. 10 
17 17. 90- 20.10 |! June 7 19. 70— 20. 60 14 14. 15— 15. 50 | 11 14, 15- 16.75 
24 17. 85— 19.90 |) 14 19. 75— 21.15 21 13. 75— 15. 25 18 | 15.00- 17. 80 
31 17. 85— 19. 90 |} 21 19. 50- 21.50 28 13. 75-15. 25 25 | 15.40- 18.15 
Dec. 114! 17.35- 17.70 |! 28 | 20.00- 21.50 || Mar. 6 14. 25- 15.40 |} Oct. 2 14, 25- 17.75 
21 17. 25- 17.60 || July 5 | 20.60- 22.00 13 14, 25- 15. 80 9 14, 00- 16. 10 
28 | 17.30- 17.85 12 | 21.10- 22.90 20 | 14.10- 16.10 || 16 | 14.00- 16.00 
4 19°| 21. 35— 22. 90 27 14. 00- 16.15 || 23 12. 50- 15.65 
1919. 26 | 20. 75- 23.40 || Apr. 3 14, 50- 16.00 |; 30 12. 00- 13.25 
Jan. 4 17.40- 17.95 || Aug. 2} 21.25- 23.00 10 14. 00- 16.50 || Nov. 6 12. 75— 14. 35 
il 17.40- 17.95 |} Oct. 14 14. 00- 17. 50 | 17 14, 40— 16. 25 13 12, 25- 14. 00 
18 17. 35— 17. 85 11 13. 75- 17.00 24 13. 35- 16. 50 20 11. 35- 13.10 
25 17. 35- 17.90 18 13. 50- 15.50 |} May = 1 13. 65- 15. 60 27 9. 60-— 11. 25 
Feb. 1 17. 35- 17.70 25} 11.85- 14.40 8 13. 35- 15.50 || Dec. -4 9. 90— 10. 50 
8} 17.35- 17.90] Nov. 1 12. 75— 14. 45 15 13. 60- 15. 40 11 9, 40— 10. 25 
15 17. 50- 18.05 8 | 14. 25- 15.35 22 13. 35— 14. 75, | 18 8.80- 9.55 
22 17. 40— 17. 90 15 14, 00- 15. 40 29 13..75— 15.10 | 25 8. 95— 10. 20 

Mar. 1 17. 35- 17.75 22 13.40- 14.80 || June 5 13. 50- 14. 75 | 

8 | 17.60- 18.90 29 12, 75— 14. 25 12 13. 60- 15.15 | 1921. 
15 18. 70- 19.80 || Dee. 6 13. 20- 14. 50 19 14. 20- 15.70 |} Jan. 1 8. 85- 10. 65 
22 19. 10- 19. 80 13 12. 00- 13. 40 26 14, 25- 16.00 


1 No bulk of sales quotations between this and preceding date. 


TABLE 51.—Sheep: Monthly average price per 100 pounds, 1918 to 1920. 
CHICAGO. 


' Lambs. Yearlings. 
Spring s 
: Feeders. lambs, 
Month. 
Choice | Medium good | Choice Medium Beoaers, : 
and and Culls. ~ 3 and an good an 
prime. | good. Goo yen choice. | prime. | good. | choice. 
ehoice. |medium. 
1918. 
UT ORE ay ee wee at SudOls |e OLOK ota a SL1s OO) esis 744n We SI Oe os | wile cc (ewe nace et | ep ie eee | ey aired 
nyse ep yee ee ck Ue 18.50 17. 64 13.79 16.05 14573 | 28 Eee $16. 22 $14.95 $13.01 
PAT OUIS ESP 2 18.05 16.86 12537, 17. 23 GUO: | Bee ee 15.51 14. 54 13. 22 
September........-- Wide, 16. 56 11. 66 16. 74 V5AG6 | Pee ee a tA Oi 13. 44 13.13 
October ia 16.16 14,07 10. 47 14.13 DQG ye ee ee 12. 67 11.84 11. 56 
November... )_. 2... 15. 57 14, 74 10.95 14.09 UZEO ieee oe OT 12.18 He 25% 10. 20 
December. ......-.- ila al7/ 14.45 10. 96 13.99 T2e 36) RN 12. 62 11, 44 10. 27 
1919. 
Veuaiaeiays. sos See Ne 16. 59 15. 76 12. 61 14.71 TG GLO oe aes 14. 32 T2ROG Reese 
elomianye: oie. 17.83 16. $2 14.13 15. 82 AFR ig ee ee ee 15.86 TAY Vie teas is 
Wethers. Ewes. 
Ai} 
Month. Choice . Feeders, | Choice : Breeding 
and peau goodand| and eet Culls. |good and | 
prime mc 8000.) “choice. prime. See choice. 
eee EADIE EC EINE | | 
1918. | 
ACTS BU Se He BAG BEE Bie ARO HO on a a ale go es Baca] AN Ba $13.17 $11.72 $6. 86 $13. 33 
iS au 0 3 EU Ne ie a $13.85 | $13.02 | $11.85 13.05 11.57 7.03 15.21 
A Ist eae Ol ae. 2 ae Uae ap 13. 76 13.06 11.31 13.10 11.98 6.89 15,49 i 
Septemberwiy ska 8 | ba 12.77 12.19 11.63 11.79 10.85 5.99 15.16 ia 
Octoberss no ty ole 11.35 10. 73 10. 44 10. 37 9. 52 5. 40 13.39 
UNOVONUD CIE Me slat na te meme 10. 46 9.91 9.16 9. 36 8.66 Cet tel aller oii | 
December wn aT iiCy cule AU RUn: 10. 69 10.11 9.19 9. 43 8. 62 B32) meee uaay 
BURT Apso ecb) auiul oy OM en 11. 65 MOBO abe eoeeeue 10. 63 9. 79 GSU eee eye 


INCLD Ue a a eva ear Ca se ag 12. 68 I) (Ee eae 11.75 10. 72 GRC (UH aise Agee tan 
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TABLE 51.—Sheep: Monthly average price per 100 pounds, 1918 ‘to 1920—Continued. 
CHICAGO—Continued. 


Lambs. Ewes. 
Breed- 
. Year- || OE Feeder 
Spring] 7}; q in Feeder : 
Me- Me- lambs, ine Wictly Ae lambs, | We) 
Month. |dium to/dium to] Culls ml tee ceewillea ental eRe Culls | full | me- | gnc 
prime | prime | and |dium to anaeares an e anata and |mouths/dium to vat 
(84 (85 | com- | choice. |UU Lees ehoi com- | to year-| choice.} ®2 
pounds] pounds| mon. gree olce-) mon. | lings. good. 
down).| up). if 
1919. 
March......| $19.55 | $19.09 | $16.23 |........ $17.19 | $15.06 | $13.24] $8.11 }........ $17. 46 |.....2.- 
Worl oe Hy 18.94 | 18.72] 15.64 | $19.75 | 16.97] 15.94] 13.76 9.0L ase TGS SO Meee s.L 
May noe. at 15. 53 15, 24 12.21 18. 33 13.56 12. 50 11. 47 RTT Vg eee te ict ee 
Tunes! 2 15. 45 13. 95 11, 24 17. 68 12.28 9.83 8.24 SOLON SLOV22 ese eer ae 
Ahb hi pee eee 16s O07 peeeee- 11266 jp oe eee 12.14 9. 60 8.17 4.73 10. 91 T2284) | Seo so 
August.._.. a Riad le a pes De ee 11.50 10.02 8. 43 4.97 11. 62 PBS 74 eee oo 
September .; 14.12 }........ POA2Z0 he Le ciask 10. 62 9.08 7.46 452817 SAORZO Wy een2G ties ase see 
Octobers 7 |") P4925) ssh LOS59 i) oss eae 10. 61 9. 32 Waal 4.60 9. 75 TSO ee eee sk 
November..| 13.66 |........ 1OsASs[oso oes. 10.97 9. 72 7.63 4.84 9.12 T2504. reeves 
December..} 16.19 }........ 125986 eeiees 13. 31 10. 66 8.99 6.00 9.11 TSE89) eee 8 
1920. 
January . 18/90) 22. 33LA3 16.16 | 12.78] 10.84 ds 
February 19. 87 qe ienis: 17.07} 14.51] 12.42 8. 
March 23). 22. 1B2 67) seen 16.54 | 14.80] 12.80 8. 
April's ER PAN Ma a ts 16.23 | 14.45.) 12.55 8. 
Maye 2h. 17.00] 16.29 14.14} 11.49] 10.89 6. 
June sess 15.38 15.16 12. 38 8.44 7.08 4, 4: 
Jillyeseee ees 14S Adee eke 11.38 8. 44 7.24 4, 
August..... 12.71 eek aoe 9. 68 8.15 7.08 4. 
September .| 12.93 |.......- 9. 70 TEL 6, 21 4, 
October..... oa My fej i ee 9. 50 1.53 5. 52 3. 
November..| 11.59 |......-. 9. 70 Cell. 5. 45 3. 
December. {|) 1141.22 26- 8.70 5.79 4, 52 2. 


L Ewes. 
amide Year- - Breed- 
——|Spring| ling | Weth- |——-———| ing | Feeder | Feeder 
Me: lambs, | weth- | ers, ewes, | lambs, | ewes, 
Boa ginm |'\Culls | gue, | gee. | dium | Me:.,| Calls. | sens ateetet enue 
ney land) to dium to dium end to to and 
(84 lbs.| mon. choice. a prime. | ooice:'| mon: yen choice. | good. 
down). 9 ; BS- 
1919. 
2X 0) oll Ube me al ges $18. 20 | $14.62 | $17.32 | $16.20 |......-. $13.52 | $9.12 | $13.80 | $16.17 |--..___- 
May pense fps Bee oe 15.97 | 12.10] 16.22 LSBs Sees eS 10. 44 6.60.11) L2::83iy || Sm aes 
JUNC ee es 14. 76 11. 59 16.32} 11.91 | $9.14 7. 95 5. 14 13.40: S Sues eerie 
Tulyse sey eee PA, OAs T106, |e ese es 10. 90 8. 65 6. 64 S206 |) 13 (05i | WS 83n| sees 
INTIBTISCs otek cE ase 14. 33 9.88) es seee: 10. 62 9. 20 7. 24 AAO!) 02.250) Seba sees 
September. ..-...-.. 13. 45 Qu St ae eas 9. 91 8. 01 7.27 4550) 132 Testa eseeeee 
October: aes aes W422) Oa Mose saree 9.78 8. 20 6. 61 4,29 | 10.54 NBG by eee ais 
November.......-.- TS VSiy | MONASH | eevee ys 10. 60 9. 21 7.06 4, 38 9188.) AOS Reese 
December....-.....- 1538" | orl 2s OCs eee 12.78 | 11.00 8. 43 5. 21 9, °74.|\. 12573) | Seer ok: 
TRS Gye GBC ees See 15.44! 12.61 | 10.52 6.84] 11.14! 15.94 }....2... 
USSO5s ile oo eae ee eee 16.60 | 12.91 | 11.76 7.66), LL OF |; AGS48) Scores ee 
18. 09 4S OU line Sonica: 16.22 | 138.29 12. 69 8. 23 12.383) too GO eer aaa 
UHC BT PMG tey4! [Bes ase 16.63 | 14.12 | 13.46 S70) | 2h 7am Ose heen ee 
16.00 | 13.46] 16.34 | 13.91 9.78 8. 59 DOL) || SoS ges ees ace ae 
13. 58 9. 94 15. 23 11. 70 8. 89 7. 09 4.49 8.7 LON28) | |oeeenee 
12.79 Be bOM ae seleote 10.58 | *7.45 6. 22 3.35 7. 89 ONG37 |e reee 
10, 95 Le AO Mee gat 8. 67 7.19 6. 05 3. 30 4 SG eeeO ae. 
11. 57 (SCR eae Sees 8. 32 6.85 5. 65 3.31 7.79 | 11.58 $4.94 
October sys 10. 95 ety SBE Sede 8. 38 6.55 4, 97 3. 06 6.64} 10.61 4,17 
November.-......... | 10. 87 BalLOM See eas 8. 96 6. 74 5. 05 3.13 6.25 | 10.22 4.15 
2.45 4.65 7. 81 3.09 


December........... | HOVO3 |) FSB Lay 813 | °5.46] 4,05 
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TaBLE 51.—Sheep: Monthly average price per 100 pounds, 1918 to 1920—Continued 


OMAHA. 
5 S. 
vamps Year- are Breed- 
Spring| ling | Weth- /————~———— ing | Feeder| Feeder 
ae lambs,| weth- | ers, One lambs, | ewes, 
‘ me- ers, me- u u me- me- 
wes dium | Culls | dium | me- { dium | Me | Culls |mouths| dium | dium 
to and : dium} a 
ee | GRE to dium to fe om to to and 
& 4 1bs.| mon, | Choice.) to | prime. | qnoice.| mon. | Ye2! choice. | good. 
down). prime. i * | lings 
1919. 
Mayes lai ogo 3 28k $15.77 || $1461.) $18. 28) | $13. 63) $12: 69) $11.40 |) ($7593) |le eee one 
TUDE Sst So Pekee 15.59 | 12.13 | 18.00] 12.66 9. 89 8. 58 6229) |i $8563); Eee ee ere 
Tully at oes. UGS TO Sale crf ee aeae 12. 09 9, 43 7. 76 529i) WOH13) |) STOP LS eas 
AMBUSH seslesibelsiesee < Na (PA lie DULG AO) Ae Ars 10. 89 9. 41 8. 03 Salsa a OSGb > Meals On leases cis 
September.-........ 13. 83 QRSG) |Haseele - 9. 04 8. 05 6. 78 4.07 OF 55) | Sa eee ee 
Octobere-f5-2 322: 14.39 | 10.42))......2. 10. 02 8. 70 6. 96 Aon LON 24Es eM 23) | eae ele 
November..-.....-. WASO2F ONO ie eaaese 10. 77 9. 46 7. 76 Doar PLO oO Gil OOM laa an tesa 
December.....-...-. 15.88 | 13.04 |.....-.- 13.16 | 10.91 9. 00 has Baaanoas POsSou eee es 
fees” ' = 1920 
VAMUaTyeeceee ase TSSSON SO Tale aacsice: 15.52 | 12.22] 10.68 WEE Wlbcoooeos GE Zhlese cee 
February.....--.-.- LODO GHOS |S: 16.15 | 13.30] 11.68 Sola ae W7SO3e | oes 
March. eae cu sek ke 18:36 |) 15:41 Joo..2. 2. 16.01 | 13.46] 12.63 tt a -5o  Y a Ke a tes Rea ae 
Alprilc se we ef 18,23) || 15:30 |f0-2.. 2. 15.83 | 13.87 | 12.69 (AO nl Zeal on enlondoe | sence: 
Mayas c Gh ks 2) ae 16.75 | 13.61 | 17.98} 13.84] 11.52] 10.28 id eae aS SHSOR acces. 
Sumer te ee EL ea 15.43 | 11.94) 15.97] 12.20 8.78 7.29 ASS5I I vente WSS5n | ee eee 
Julie. Sesh ik Se 14,13 OLE lseaeooes 10. 88 7.77 6. 32 3. 60 Brose elle SO) eters 
August. 052022. 45.2% 12. 03 BNO) Stee nat a : 8.77 7. 38 6. 08 3.38 8.08 | 11.48 |......-- 
September.......... 12, 43 Oat) Na SOE 8. 58 7.32 5. 83 3. 43 7.96 | 12.05 $5. 38 
October vos)... 228. 11. 49 SHOOT ose 8.45 6. 49 5. 04 2. 97 7.13 | 11.44 4,69 
Nowvember..-......-. 11. 00 B72 | Sees 8. 63 6. 88 5. 31 3.17 6.43 | 10.38 4.16 
December 2222. f5.2. 10. 24 S502) | Aes 7. 64 5. 54 4, 28 3. 24 4.71 8.70 3. 27 
EAST ST. LOUIS. 
Lambs. E 
i mee Breeding 
——| Spring |Yearling) Weth- |————_———_| ewes, || Feeder 
Medium lambs, | wethers,| ers, fill lambs, 
Month. earriTaS Culls | medium} medium) medium Medium Culls |} mouths | medium 
Ped 71 and ice to t eG and to ee 
com- | choice. | prime. | prime. F com- year- | choice. 
ponds mon. | choice. mon. lings. 
$14. 45 $10. 46 MUG UtsH NEaeracse aacber sac 
14. 73 8. 06 Gt SREB ban aactouee 
15. 29 8.17 4.54 | $11.87 |. : 

g 15. 18 8. 60 4.48 12.19 
September.......... 13. 54 6.75 4,14 10. 25 
October....--.-.--- 13. 70 6.12 3.79 { 8, 84 
November..:......- 13. 60 6. 53 CCU (eae el Hdl CES 
December......-.-- 15. 44 7. 98 ANRB a le MS HE ea dey 

1920. 
UE NARDI:S cheeses eimiejeg ec ee 18. 05 VBI Bee ee 15. 22 11. 45 9.95 Oh OP EO hae $15. 06 
February....-....-. 19.18 AN SYADY | Meee tera 16. 74 13. 34 11.53 Te O42 aol ew 2 16. 51 
Marchese ect): sone 18. 69 ON BBG soeese 16. 35 13. 59 12.11 CAS ern io sou coaaesee 
Aprile aes eee. 18, 27 16. 49 19. 95 16. 43 13, 42 12. 34 ToWW oasnoasasisosadoaca 
3. Ge OR OBSSEE ANCE 16. 51 14.72 UGE) eswesis be 11. 56 9. 36 SEO Mia ates | aloes ear 
PUTO Re uh Se ce 14. 63 10. 88 T3599 2) sce oepaea NT ys a lebhr 7.07 4. 87 Tay igae see ese 
lye eae 13. 92 CRY hos aa (SES ABbG od Iams ae 6. 48 4,60 Cee eGo aenoke 
MATIETS Gee ciel ieseene 11, 28 (ECG ISGHnASAne Mma aaS Acc osososace 6. 70 4.43 CAGE ea eco 
September.......... 11. 95 TER DOW Reis Wee oye steyctomesel re eteletec nays 5. 68 3. 73 Gy Ga lea neler 
Oetobers.. 22.5205. - 11. 04 16 PA lem gHuee QO Tal enc 2 5. 02 3. 48 6. 50 9. 40 
November.......... DUG | eihadenONeall eytereyerae OR SOU eae eee 4. 83 HOGA hos se tata emclecinenate 
December..-........ 10. 10 AOL Prete se 8. 48 5. 88 4.00 Pu aa etels erates (scien ciereiere 
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TABLE 52.—Sheep and lambs: Monthly and yearly top price per 100 pounds, Chicago.' 


iy SHEEP. 

he 

| Month. 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919 1920 ae 

; . 

i 

| January? eee $6.60 | $4.75 | $5.10 | $6.50 | $6.30 | $6.85 | $8.50 |$11.75 |$13.70 |$12. 25 |$15.75.| $8.91 
February -.---- 7. 90 4. 85 5. 00 7. 00 6. 50 7.75 | 9.75 | 12.50 | 14.00 | 14.00 | 15.75 9. 55 
Marches Saar 9. 30 5. 60 6. 50 7. 50 7. 00 8.15 | 9.35 | 13.00 | 17.00 | 17.15 | 15.75 10. 57 
Aprile esses e, 8. 50 5°25 8. 00 8. 00 7. 20 8.75 9.40 | 13.50 | 17.00 | 17.35 | 16.75 10. 88 
May ioe eee qh) 5. 60 8. 25 7. 00 6. 50 8.50 | 10.00 | 16.00 | 17.50 | 16.85 | 14.50] 10.77 
ULLITe 2s hee aes ae 6. 25 4.70 6. 00 6. 25 6. 50 7.00 | 9.00 | 13.50 | 14.75 | 11.50 | 11.00 8.77 
Jinl:vesee Noe 5. 00 5. 25 5. 50 5.40 | 6.10 7.00 8.50 | 11.50 | 14.50 | 11.40 | 10.50 8. 24 
ATISUS tetee oa). 4.65 4, 00 4.75 5. 00 6. 10 6. 90 8.40 | 12.50 7 14.75 | 12.00 | 10.00 8.10 
September. .-.. 4,85 | 4.50 4.80 4,90 6.20 | 6.75 8.75 | 12.75 | 13.25 | 10.50 | 8:65 7. 81 

| October.....-..- 4. 50 4,25 5. 00 5. 10 6. 25 7. 00 8.65 | 13.00 | 12.00 | 11.25 |- 8.75 7.80 

4 November... -- 4. 50 4, 25 4.75 5.50 | 6.65 6. 75 9.00 | 13.00 | 11.75 | 10.60 | 9.00 7. 80 

i) December. -..-- 4. 50 4, 60 5. 65 6. 25 6. 85 7.00 | 10. 25:) 18.50 | 11.50 | 12.00 7.25 8.12 

Yearly top-|} 9.30 5. 60 8. 25 8. 00 7. 20 8.75 | 10.25 | 16.00 | 17.50 | 17.35 | 16.75 11. 36 
LAMBS. 

JaNUary:=22-52- $9.10 | $6.65 | $7.40 | $9.50 | $8.40 | $9.00 |$11.15 |$14.45 |$18. 00 |$17. 40 |$21.65 | $12. 06 
February...:.- 9. 4 6. 50 7.15 9. 25 8.10 9.65 | 11.50 ; 15.00 | 17.85 | 19.00 | 21. 65 12.28 
March: 22-535: 10.60 | 6.65 8. 25 9.15 8.50 | 10.10 | 11.90 | 15.70 | 19.50 | 21.00 | 20.50 12.90 
Aprile ier 2k 2: 10.20 | 6.60 | 10.40 9.35 8.60 | 11.15 | 12.00 | 17.40 | 22.10 | 20.50 | 21.75 13. 64 

/ Mayers wiecee 9. 40 7.85 | 10.60 &. 85 9.50} 11.85 | 12.90 | 20.60 | 21.25 | 20.50 | 19.40 13. 88 

f JUINe SS as Sees 9. 10 7. 65 9. 25 8. 00 9.60 |. 10.85 | 12.25 | 18.50 | 18.25 | 19.25 | 18.00 12.79 
July es saa ee 8. 60 1.50 8. 25 8.70 9.35 | 10.00 | 11.10 | 16.50 | 19.25 | 18.25 | 16.75 12, 21 
Anlsust ices tes. 415 7. 40 7. 85 8.25 9. 00 9.55 | 11.50 | 17.75 | 18.85 | 18.50 | 15.40 11. 93 
September. ...- 7. 40 6. 40 7.75 7.90 9. 00 9.25 | 11.40 | 18.60 | 17.25 | 16.25 | 14.00 11.38 
October.....-.- 7.20 | 6.40 7. 50 7. 65 8.20} 9.25 | 11.25 | 18.60 | 17.25 | 16.25 | 13.75 11. 21 
November. ---- 6.90 | 6.50 8. 00 8.25 9. 50 9.40 | 12.45 | 18.00 | 15.50 | 15.25 | 14.00 11. 25 
December... ..-. 6. 80 6. 60 8. 90 8. 40 9. 25 9.90 | 13.60 | 17.50 | 16.25 | 18.50 | 13.00 11.70 

Yearly top.| 10.60 7. 85 | 10. 60 9. 50 9.60 | 11.85 | 13.60 | 20.60 | 22.10 | 21.00 | 21.75 14, 46 


1 Prior to June 1, 1918, compiled from Drovers’ Journal. 


TaBLE 53.—Sheep: Monthly farm price per 100 pounds, United States, 1910 to 1920. 


Date. 1910 | 1911 | 1912 ) 1913 | 1914 | 1915 | 1916 | ‘1917_| 1918 | 1919 | 1920 wee: 
y| Jane loses ae ser $5. 63 | $4.47 | $3.89 | $4.35 | $4.67 | $4.95 | $5.52 | $7.33 |$10.55 | $9.68 | $9.34 | $6.40 
"| Feb. 15.. 5.09 | 4.34 | 4.01 | 4.63 | 4.67] 5.14] 5.90] 8.17 /10.75 | 9.95) 9.97 6. 60 

Mar. 15 5.64 | 4.45] 4.12) 4.97] 4.77.) 5.36] 6.35 | 9.21 | 11.41 | 10.45 | 10.25 7.00 
Apnelassseceess 6.10 | 4.55] 4.57] 5.16] 4.96 | 5.60] 6.61 |} 9.69 | 11.98 | 11.33 | 10.66 7. 38 

May 153522522! 5.79 | 4.51 | 4.74] 4.91 | 4.87] 5.54] 6.66 | 10.15 | 12.32 | 10.93 | 10.34 7.34 

i Junemo 2 ee 55% 5.44 | 4.24) 4.52] 4.84] 4.70] 5.43) 6.54 |) 9.84 | 11.56 | 10.34] 9.138 6. 96 
i July 15 5.47 |- 4.19) 4.21 | 4.20] 4.75} 5.35 | 6.33} 9.32 | 11.04 | 9.25 | 8.22 6. 57 
AUS ADE Eee 4.68 | 3.98 | 4.26] 4.32) 4.87] 5.16] 6.22) 9.33 | 10.99) 9.06] 7.54 6 40 
i Sept.15. 022522: 4.8% | 3.91 | 4.11} 4.23 | 4.80] 5.06} 6.25 | 10.05 | 10.79 | 8.69] 7.24 6. 36 
Octstbs 2222-0 = 4.68 | 3.68} 4.19 | 4.16] 4.81 | 5.18 | 6.20 | 10.24 | 10.35.) 8.46] 6.62 | ~ 6.23 

INoveloseee eae 4.63 | 3.65 | 4.05 | 4.27] 4.68] 5.18] 6.41 | 10.20] 10.11} 8.85] 6.20 6.16 

IDYotes G58 SNS 4.54) 3.71 | 4.21 | 4.46] 4.95] 5.38] 6.77] 10.44] 9.46] 8.53] 5.54 6.18 

Weighted 
average ..| 5.08} 4.07 | 4.20] 4.46] 4.79) 5.23 | 6.27) 9.54] 10.82) 9.35 | 8.11 6. 54 
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TABLE 54.—Sheep: Yearly receipts at principal markets and number on farms, 1900 to 


1920 


1 


{In thousands; i. e., 000 omitted.] 


Receipts at principal markets. 
} Num- 
ai Chi- | K St. |EastSt.| Fort | D Si St farms 
i = ansas ; ast St. or en- 10ux st. 
| cago. | City. Omaha.) paul. | Louis. |Worth.| ver. City. | Joseph. Total. | Jan. 1. 
1900. . i.....| 3,549 860 | 1,277 490 416 | (2) 306 61 390 | 7,349 | 61,504 
190 eae 4,044 930 | 1,315 332 520] (2) 226 67|. 526] 8,010] 59,757 
1902. ..2...] 4;516 | 1,154] 1,743 602 523 10 317 61 561 | 9,487 | 62,039 
1903. . 4.225.) 4;583 | 15152) 1,864 876 528 125 465, 42 599 | 10,234 | 63,965 
1904... 0b S48: 4,505 1,004 1, 754 773 688 104 519 28 794 | 10,169 51,630 
1905S: Ba 4,737 | 1,319 | 1,971 818 645 125 738 57 981 | 11,391 | 45,170 
19063...4 22 4,805 1,617 2,165 735 579 98 $26 64 827 | 11,716 50, 632 
1907 eed 4,218 | 1,582 | 2,039 568 565 113 828 65 764 | 10,742 | 53,240 
1908.4 2 ahi) 4,352 | 1,641 | 2,106 359 679 120 675 59 592 | 10,583 | 54,631 
1909. ... 4,441 | 1,645 | 2,167 496 776 188 632 78 621 | 11,044 | 56,084 
Tan ke 5,299 | 1,841] 2,985| 865] 736 163 | 600 151 | 560 | 13,130 | 52/448 
1911. i 5, 736 2,175 2,978 712 990. 187 617 212 718 | 14,325 53, 633 
1912) 2902525)’ 6,056 | 2,134 | 2,951 628 | 1,031 284 775 207 729 | 14,795.| 52,362 
1913. ae 5, 903 2,095 3, 222 785 950 328 623 271 812 | 14,989 51, 482 
1914. 11) 5,378 | 2,002) 3,114 795 749 408 691 404 830 | 14,371 | 49,719 
115 3,510 | 1,815 | 3,268 704 648 363 765 337 878 | 12,288 | 49,956 
TOTGMEnNN | Aeon 1758) | 3) 171 623 671 431 | 1,409 321 804 | 13,479 | 48,625 
1917. ..| 3,595 | 1,499 | 3,017 430 531 406 | 2,060 267 679 | 12,484 | 47,616 
THRU Es 4,630 | 1,667 | 3,386 630 536 335 | 1,652 387 827 | 14,050 | 48, 603 
1919. _.| 5,244] 1,945 | 3,789 912 724 453 | 2,087 686 | 1,007 | 16,847 | 48,866 
1920. _.| 4,005 | 1,687 | 2,891 729 605 394 | 2,079 358 843 | 13,591 | 47,114 
1Compiled from yearbooks of stockyard companies, 
2 Not in operation. 
TABLE 55.—Sheep: Combined monthly and yearly receipts at Chicago, Kansas City, 
Omaha, and East St. Louis, 1910 to 1920.1 
{In thousands; i. e., 000 omitted.] 

Month. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 ek 
January.......- . 651} 822] 1,020]. 892] 934] 799] 742| 796] 716| 780] 666 802 
February. ....- 522 686 849 750 863 670 697 693 525 547 619 675 
ar chiaieete oo 551 740 ‘856 710 909 723 632 682 620 564 580 688 
Aprile ee ee AT7 686 770 770 858 540 586 592 518 623 462 626 
Mayessslbeii oo. 577 763 665 737 707 469 632 441 538 612 532 607 
DATA": PE Oe: 631 796 671 732 716 531 659 470 554 742 632 649 
univ #2 cae pee nals 794 807 837 |. 831 723 637 634 526 726 | 1,098 827 767 
NTR oa) 1,199 | 1,085 | 1,052] 963) 979] 931] 991] 650] 989] 1,461 | 1,189 | 1,044 
September. .... 1,609 | 1,566 | 1,528 | 1,869 | 1,558 | 1,337 | 1,301 | 1,111 | 1,770 | 1/968 | 1/288] 1,537 
October.......- 1,820 | 2,003 | 1,906 | 1,848 | 1,512 | 1,000 | 1,403 | 1,210 | 1,569 | 1,400 | 946 | 1,511 
November. ...-| 1,258 | 1,115 |.1,113 | 1,089 705 868 854 715 952, 951 817 949 
December....-- 702 810 905 979 779 736 761 756 TAL 957 631 796 

Total...-... 10, 791 |11,879 {12,172 |12,170 [11,243 | 9,241 | 9,892 | 8,642 [10,218 |11,703 | 9,189 | 10,649 


1 Prior to 1915, compiled from yearbooks of stockyard companies. 
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TABLE 56.—Sheep: Monthly and yearly receipts at leading markets, 1910 to 1920. 


{In thousands, i. e., 000 omitted.] 


CHICAGO. 

Month. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 Hoyt: 
January........ 328| 418] 564/ 450| 485| 385] 334| 306| 289] 442| 290] 390 
February...... 922| 341| 427) 353] 458] 233] 306| 282| 252) 275| 284] 312 
March.......... 224| 319] 390] 332| 460| 259| 279| 306] 258] 243] 224] 209 
Wpril: eles, 221] 298| 349] 359] 400] 232! 270| 308] 245] 276| 178| 285 
Mayall hia 259| 375] 302] 355| 343] 214| 282| 198] 2937| 271] 296] 280 
Janes. eee He 329| 402| 361| 368] 342] 226] 310| 213| 252] 342] 277] 31 
Taly. WE. 444| 446] 4561 428| 375| 2771 298| 230] 340| 458| 373] 375 
‘August......... 570| 495| 532| 465| 443/ 302| 410| 242] 417| 482] 462| 438 
September... 686 | 653| 658] 8i7| 651| 347] 440| 372| 668] 699| 489| 589 
October........ so5| 386| s03| 8041 681] 317| 577| 469| 671| 716| 427| 6590 
November.....| 649] 611| 650| 622] 271] 372] 438| 333| 574| 550] 438] 502 
December...... 402 | 492] 544| 550| 460] 346| 347| 336] 427| 481| 337]. 430 

Total....... 5,229 | 5,736 | 6,056 | 5,903 | 5,378'| 3,510 | 4,291 | 3,595 | 4,630 | 5,244 | 4,005 | 4,871 

KANSAS CITY. 

January..-..-.- 156| 181} 202| 158/ 161] 141] 167| 174| 148] 108] 138| 158 
February..--... 148'| 160] 166|. 155| 138]- 170| 155| 150| 88] +941 t2e7| 44 
March..........| 148] 194] 180] 158| 153] 153| 130| 140| 115] 133| 148] 150 
April...........| 111], 185) 188] 181] .932). 119| 128]. 105| 9417 dep|| taa9)) gas 
Maysfie ee! 154| 172| 181|/ 190] 176| 136| 174] 99| 142) 158| 163] 159 
Janel ee 115| 164] 138] 162| 145) 117| 111] 107| 117) 143} 130)-. 132 
Til eae eee 81| 106| 111| 106} 69] 77|  7| 74| 931 soonoumes 91 
‘August--....... 144| 158| 136] 113] 11| 146| 120] 71| 101| 192| 174] 133 
September..... 243 | 242| 262] 231] 289| 283| 233] 160] 275| 350| 221] 254 
October........ 221| 326| 319] 318] 256) 183) 239] 181] 275| 232) 146| 245 
November..--.. 201| 157| 143] 160] 161) 164) 99] 107| 1296) 119| i121] 142 
December...... 119| 130| 108] 163/ 111! 126| 132] 131| 92] 130] 105| 192 

Total....... 1, 841 | 2,175 | 2,134 | 2,095 | 2,002 | 1,815 | 1,759 | 1,499 | 1,666 | 1,946 | 1,688 | 1,875 

OMAHA. 

January......-. 123| 163| 170! 208\ 226] 221] 206] 284] 244| 2031 199] 204 
February.-.....|. 114| 135] 162| 193| 220| 230] 199} 237| 165| 157| 179] 4181 
March.......... 149| 152] 236| 174| 253] 265| 182| 214] 229] 164| 176] 199 
April... .ba 0! 115, 7136 [se?179) (0-081 |e 78) eee501 |) 155 |v 151) U-0165)|) ibs) | 4a aS 
Mays ee 0 101} 117| 89] 110] 114] 63] 104] 105| 130] 132] 103] 106 
Tue eae os gi! |) 69 1).% 60)| =) 63)|). 88 (410 | 434 | 74) saa || age at0n 
Jaly witow 01: 170| 118] 150] 158| 186| 217] 184] 148] 199] 381/ 2751 199 
‘August-........ 390 | 334| 283] 204] 365| 413| 383] 264] 400| 687] 483| 391 
September..... 614| 616| 508] 740| 565| 649] 576| .530| 769] 850] 518| Gal 
October........ 648 | 717| 678| 659| 526| 463| 530] 516| 571| 300) 328) 548 
November...... 356| 294| 260) 249/ 234] 274| 273| 242] 207| 216| 212) 256 
December...... 124] 127| 176| 193] 159| 213] 245| 252] 190] 280] 142] 191 

Total.......| 2,985 | 2,978 | 2,951 | 3,222 | 3,114 | 3,268 | 3,171 | 3,017 | 3,386 | 3,789 | 2,891] 3,161 


EAST ST. LOUIS. ‘ie 


January.....-.. 44 60 84 76 62 52 35 32 35 27 39 50 
February....... 38 50 94 49 |s 47 37 37 24 20 21 29 41 
30 75 50 46 43 46 41 22 18 24 32 39 
30 67 54 49 48 39 33 28 14 27 21 37 
63 99 73 82 74 56 72 39 29 51 40 62 


106 161 112 139 141 78 104 76 68 83 93 106 
99 137 120 139 93 66 81 74 94 137 83 102 


95 98 101 91 60 70 78 73 71 100 70 82 

September....-. 66 55 100 81 53 58 52 49 58 69 60 64 
Octebers-=.-s- 56 74 106 67 49 37 57 44 52 62 45 59 
November...... 52 53 60 58 39 58 44 33 45 57 46 50 
December.....- 57 61 77 73 40 51 37 37 32 66 47 53 
Total..-.... 736 990 | 1,031 950 749 648 671 531 536 724 605 743 


1 Prior to 1915 compiled from yearbooks of stockyard companies. 
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TABLE 57.—Sheep: Yearly receipts, local slaughter, and stocker and feeder shipments at 
public stockyards, 1915 to 1920.1 


Market. 


i i ey 


New Brighton, Minn.......... 
New Orleans, 
New York, N. Y 


many of the markets. 


1915 


3, 510, 015 
356, 189 
258, 915 


99, 174 


1, 028, 907 
1, 814, 683 
1, 093 

3, 045 
2,020 
220 

307, 570 


279, 056 
52, 563 
1,539 
2) 856 
1, 023, 486 


4, 291, 024 
332, 241 
254, 126 

116 
817 
628 
3, 951 

1, 409, 009 

283, 573 


670, 838 
117, 228 


3, 519 


114, 866 
3, 170, 908 


Receipts. 
1917 1918 
44, 506 702 
157, 991 154, 929 
1, 857 538 
293 345 
349, 055 359, 261 
22, 064 24, 608 
1, 154 1,173 
3, 263 3,745 
756, 454 903, 53 
2, 406 2, 656 
210, 291 370, 826 
3, 595, 228 | 4,629, 736 
270, 329 274, 554 
319, 784 370, 262 
118 281 
298 1, 169 
452 284 
3, 769 4,421 
2,059,898 | 1,651, 759 
297, 391 278, 643 
531, 034 536, 406 
211, 061 87, 754 
135, 754 98, 281 
Sea nets Bea? Hoa 108, 956 
8,655 11, 349 
405, 810 334, 596 
11, 709 9, 643 
102, 293 113, 828 
35 1, 888 
1,328,771 | 1,094,972 
1,498,550 | 1,667, 463 
2,648 1, 891 
38, 632 4,544 
159, 610 257, 029 
156 478 
272, 059 256, 706 
A TA 2,126 
242 2,161 
48, 051 57, 108 
SOS ee Berea 
1,163 6, 425 
94, 345 114, 064 
uretelep internets 465 
82, 535 203, 366 
6, 021 9, 144 
79, 771 271, 470 
EE Seep I Li 1, 632 
379, 847 423, 316 
50, 424 31, 516 
3,016,631 | 3,385,696 
a eta 58, 447 
980 1,195 
185, 010 231, 442 
563, 056 552, 848 
140, 887 149, 331 
800, 302 761, 959 
8, 094 6, 919 
678, 853 827, 489 
61, 747 24, 812 
429, 617 630, 203 
356, 712 423, 664 
51, 358 40, 688 
8, 781 51, 934 
267, 441 387, 423 
362 1, 509 
38, 878 102, 312 
27, 956 28, 391 
33, 771 28, 517 
7, 200 8, 385 
27, 366 39, 842 


1919 


672 

235, 512 
2) 039 
480 

370, 955 
77, 133 
776 

4, 355 

1, 100, 072 


6, 343 
291, 091 
516, 412 

19, 055 
3, 789, 188 
131, 154 

3,578 

297, 950 


911, 885 
387, 962 
88, 377 
101,654 
686, 265 


18, 434, 959 | 20,691,665 | 20,216,287 | 22,485,038 | 27, 256, 345 
a EET RE NSLS BE OSEAN AE ASD Te UE SLE ISA 2 REAR cr OE WR Ee AES a ea TE etc 


1 Complete information for 1915 and 1916, particularly on disposition of stock, is not obtainable from 


1920 


4,710 


327, 592 
4 

604, 769 
136, 147 
157, 461 
37,601 
13, 906 
393, 929 
17, 118 
135, 841 
1, 403 

1, 553, 740 
1, 687, 017 


5, 757 
157, 976 
602, 718 

14, 812 
2, 890, 748 
91, 893 

2) 924 
349, 536 
922) 167 


728, 957 
481, 300 


23, 537, 534 
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TABLE 57.—Sheep: Yearly receipts, local slaughter, and stocker and feeder shipments at 
public stockyards, 1915 to 1920'—Continued. 


Loca! slaughter. 


Market. 
1915 | 1916 | 1917 | 1918 1919 1920 
| 
| | 

A ban yvAIN asec e tee EE aceite ana era OF 1,935 435 293 296 
Atlanta; Gat FV. 710! oh kaa pocle ae aye iii BES OS. 2 Ivers 8 434 379 1, 442 1,277 
Atugista,,Ga Sie Oe) LOS | 293 155 182 204 
Baltimore; Mdess22. Sie Lhe! 59, 852 84, 514 103, 383 121, 077 
Billings; Montes: - 202.3 ae E59 Wl Pees yore, 43. 13) Sete se. 
Birmingham, Ala 509 1, 157 446 788 
Bufraloi Ne Vee Bw ew eee 118, 844 141, 785 231,175 262, 764 
Crarleston; SiG 2 sail eed se eee os SG A ee 10: |. 25. cee ee cae oes 
Chattanooga, enmity: GM GAe I ae alia eS eR SY eras eas 1,978 1, 734 1,971 
Chicago, CMs Soh Wake bee 3, 252,010 | 3,461,619 | 2,758,802 | 3,424,526 | 3,934,952 | 2, 803, 089 
Cincinnati; Ohio! 22252. hae 124 365 79, 377 50, 970 52, 080 84, 311 81, 246 
Cleveland, ‘Onion Gio Me 168, 107 143, 953 118, 208 131, 794 175, 634 167, 829 
Columbia, SEG eee) DOM es = Pe SOR: f WIG fe eek aoe 249 213 435 
Columbus, Ohio! 22222 .222; 609 519 298 27 423 150 
Dallass Tex) 122 awa i kiand 452 284 429 585 
Dayton, Ohio 1,640 1, 965 3, 701 6, 357 
Denver, Colo..)._....._.. 95, 379 174, 483 240, 821 238, 746 
Detroit, Mich 155, 926 137, 561 211, 997 216, 482 
East St. Louis, Il 462, 419 468, 260 598, 514 464, 974 
HlkPaso,, Lex tee ious a 3, 266 6, 439 3,339 6,973 
Emieryville, Calif.0.6: || Oa iid 1 lias aA ST pen 135, 254 101, 340 155, 596 157, 461 
OTIS Sh ay ORE UR 1s Ra Cs ee eae SN SR ae eT ad 2, 849 3, 857 1,350 
Evansville, Tat es OG ES OST SET NS 1,102 807 790 1,127 2,681 
Fort Worth, Tex.............. 201, 220 189) 343 143, 810 130, 677 163, 925 206, 447 
Fostoria, ONG AIG: DRA Ey evel eat os = eae 3, 580 376 75 154 
Indianapolis, AG a6 irss MAN Ye a, 40, 070 31, 316 20, 622 15, 903 26, 317 31, 372 
Jacksonville} Pia fee WU eee Oe ee | 35 1,386 628 

Jersey City, NSHAt. 1). () Uae 028,907 | 1,546,150} 1,328,771 | 1,094,972 | 1,531,809 | 1,553,556 
Kansas City, Mo.............. 1,193, 862.) 1,177,385 $85, 552 950,763 | 1,176, 185 | 1,065, 832 
Knoxville, Tenn 1 


La Fayette, Ind 
Bancasters Patan bat Vali ia 
Logansport, Ind 
Louisville, Ky 
Marion, Ohio BA fae 3 A NE A 
Memphis, Tenn 
Milwaukee, Wis 
Mobile, Ala tN 00 Rae 
Montgomery, Ala 
Nashville, Tenn). {00.2.2 800: 
New Orleans, La 
New York, N. NG 


pele Nobis 
Pasco, Wash 
Peoria, TINS SSR a ewe 
Philadelphia, Pal?) 212) 2bas 
Pittsburgh, Pavol ipo) 1 oe 
Portland Oregs 5.35) 2 vias 
Richmond, Va 

Stajoseph, Mosani2 soit aa: 
SLSMouIs, Monat Dawe! Lie 
St. Paul, Minn 


San Antonio, Tex SE ere Ree 
Seattle, a, Vest | 


Shee Wash za a eye ree C4 
Tacoma, Wash 
Foledo, (ChAT RAND IMI OF Te 
Washington, D.C 
Wichita, Kans 


39, 300 71, 962 | 
1, 898, 916 | 1, 869,557 
atl 8094} 946 
ae 56,040 |" 111, 004 
145,608 | 111; 886 
5, 556 % 955 
614,608 | 623, 883 
16, 148 17,510 
180,554] 151,631 
Lee 12) 706 
BS LANG 30, 289° 
209,595 | 216, 261 
hee 1,398| 947. 
ga.) sd eee 12, 120 
SURAT EA 2) 849 
BS DA era 15,040 
18, 912 3, 502 
10, 253, 956 | 11, 228, 496 


169, 630 


4, 251 
27) 956 
2) 667 
6, 283 
1, 967 


9, 141, 872 


10, 266, 337 


928 
281, 820 


12, 646, 272 


300, 074 
14, 670 
1,861 
90, 484 
198, 692 
1,736 
16, 049 
36, 570 
2) 105 
26, 562 
5,172 


10, 981, 442 


1 Complete information for 1915 and 1916, particularly on disposition of stock, is not obtainable from 


many of the markets. 


TABLE 57.—Sheep: 


MARKET STATISTICS.. 


public stockyards, 1915 to 1920 '—Continued. 


Market, 


1915 


Amano MMe ne Pe ye 


PAN LANAD ara eee NE ST RS eek Fae dle SUIS 22 2G 


Augusta, Ga 
Baltimore; Md: ye. J. 5085-7 
Billings MOntt eaecc see ossicles 
Birmingham, Ala 
AES IRCA PYG os nue oe Sie 
Chattanooga, Tenn........-.-. 
Chick row eee soe cece 
Cineinnati; Ohio)... 5. \5. 286 
Cleveland |Ohiow. fa shae sees): 
Columbus Ohio eek 
MenwverColOweseec tes see cae 
DetroubssMicheeeeen ee cece Le 
DTD TG eee ye alsvcreie 


Memphis Rennes sess ae 
Milwaukee, Wis..... 
Mobile, Ala....... 
Montgomery, Ala 
NashvillenMenmeencmsnes sss sce 
Nebraska City, Nebr.......... 
New Brighton, Minn.......... 
New Orleans, 


Portland, Oreg.............-.- 
Pueblo, Colo 


Stocker and feeder shipments. 


17 


Yearly receipts, local slaughter, and stocker and feeder shipments at 


5,271 


1917 1918 1919 1920 
78, 802 49, 663 116, 267 85, 870 
ADEE oh SRN Tas Wo SAGO ch eeu aa 
Be ek AE Boa 272 10 
1, 400 1, 100 1,472 660 
5, 708 13, 487 16, 481 8, 833 
BOO ea earns D50} |r aan eae 
18, 340 21, 153 13, 682 22, 846 
EOS? 592 856 152 
633, 927 967,995 | 1,106, 034 898, 703 
1, 315 4,730 8, 145 8,170 
746 3, 469 3,641 362 
1, 030, 080 921,304 | 1,290,151 | 1,348,690 
5,115 3,206 8,330 19, 920 


47, 962 
164, 493 

42 
126, 740 


107, 063 
208, 600 


3, 277, 289 


4,447, 728 


4 19, 228 6, 404 

203 935 250 

BY Be NUS 32, 824 3, 168 
1,595 1,279 1, 554 
40,766 | 171,287 132) 829 

5, 490 5, 850 3,041 
1,591,704 | 1,787,236 | 1, 123,637 
58, 554 131) 142 67, 636 
120 1,291 620 

17, 983 26, 565 39, 848 
19, 803 388 1 157 

1) 112 1, 754 1, 083 
126, 333 199, $18 142) 069 
109,009 | 201, 143 113) 258 
214, 879 277, 152 210, 743 
16, 683 46, 196 32) 745 
128) 791 272) 233 89, 881 
236 28, 268 661 

23, 680 34, 634 74, 914 

1, 673 634 1, 903 

242 3) 514 

BORING te Meee IME aie pe ela 

15, 946 19, 392 3, 319 
5,207,502 | 6,955,752 | 5,179, 739 


1 Complete information for 1915 and 1916, particularly on disposition of stock, is not obtainable from 


many of the markets. 
3 Details incomplete. 


TABLE 58.—Sheep: 


Year Jan Feb. 

1915....| 1,517 | 1,257 | 1,248 
1916....| 1,450 | 1,280 | 1,156 
1917... .| 1,578 | 1,384 | 1,256 
1918....| 1,354 | 1,096 | 1,270 
1919....} 1,594 | 1,157 | 1,268 
1920....| 1,614 | 1,416 | 1,315 


See Note! on table 57. 


[In thousands; i. e., 000 omitted.]} 


Oct. 


2,359 
3,231 
3, 195 
3,327 
3, 754 
3, 027 


Nov. 


2, 042 
2) 126 
2,099 
2) 605 
2) 845 
2) 471 


Combined monthly and yearly receipts at public stockyards, 1915 to 
1920. 


Dee. | Total. 


18, 435 
50, 692 
20, 216 
22} 485 
27} 256 
23, 538 


2) 456 
1,56 
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TABLE 59. —Sheep: Combined monthly and yearly shipments from public stockyards, 
1915 to 1920. 


[In thousands; i. e., 000 omitted.] 


Year. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.| Oct. | Nov. | Dec. | Total. 


1915 374| 372] 338] 235] 328] 303] 383] 629] 1,269| 1,284| 345] 390] 6,750 
1916....| 488] 445] 390] 425| 4899] 486] 522] 861 | 1,479] 1,985] 1,080] 543] 9,193 
1917... 631| 586| 454] 412] 424] 549} 670 | 1,000 | 1,799 | 2)274 | 13371] 840 | 11,010 
1918 590| 497] 597] 553] 570} 704] 750.| 1,324 | 2)233 | 27147 | 13502 | 737 | 12,204 
1919....| 620] 431] 537] 603| 643] 9819 | 1,092 | 2)150 | 2)499 | 2’291 | 1/673 | 1,236.| 14,585 
1920 7i7| 594| 527] 740] 818} 806] 1,033 | 1,486 |.1,632 | 2,001 | 1,499] 710 | 12/563 


See Note! on table 57. 


TABLE 60.—Sheep: Combined monthly and yearly local slaughter at public stockyards, 
1915 to 1920. 


{In thousands; i. e., 000 omitted.] 


Year. | Jan.,| Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.| Oct. | Nov. | Dec. | Total. 
1915... -) 980 Gh 830 683 625 127 822 997 | 1,088 895 982 $53 | 10, 254 
1916S S22 930 821 753 708 830 893 887 |.1,090 | 1,104 | 1,203 | 1,057 932 | 11,228 
VOU. P28 927 794 803 739 628 684 676 746 731 890 767 Ta7 | 9,142 
1918 433 756 610 670 611 634 711 896 933 | 1,197 || 1,205 |.1,135 908 | 10,266 
1919....| 969] 733] 726| 842] 834] 945] 1,204 | 1,166 | 1,353 | 1,451 | 1,210 | 1,213'| 12,646 
1920....| 922] $12) 792] 709] 706] 845] 1,901 | 1,098] 1,217! ~978] 1,010] 891 } 10,981 


See Note! on table 57. 


TABLE 61.—Sheep: Combined monthly and ycurly stocker and feeder shipments from 
. public stockyards, 1916 to 1920. 


{In thousands; i. e., 000 omitted.] 


Year. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.| Oct. | Nov. | Dec. | Total: 


1916... 73 77 62 58 67 83 100 340 661 | 1,065 546 145'} 3,277 
1917 2). 126 108 48 102 76 146 195 368 968 | 1,194 791 306] 4,445 
TOUS Fee) e128 122 124 221 161 242 212 525 | 1,105 | 1,245 763 360) 5,205 
TOTO 5229 131 136 207 160 223 340 | 1,039 | 1,505 } 1,386 860 740 | 6,956 
1920 St.) 3 14() 135 269 234 227 325 568 796 | 1,059 897 259 | 5,189 


See Note! on table 57 


TABLE 62.—Sheep: Monthly receipts, slaughter, and stocker and feeder eet at public 
stockyards, 1915 to 1920. (Number of animals.) 


CAICAGO, ILL. 


Receipts. 
Month. 1915 A916 1917 1918 1919 1920 
TANUATY Sus nae ke yess Ren 385, 095 333, 866 306, 118 289, 335 441,910 289, 975 
Mebrrary,! pwsheisehs. Wvayel 233, 133 306, 465 282; 038 251, 607 275; 126 284, 164 
Marcher ot senmie meee en <M 259, OS4 278, 747 306, 316 257, 950 242) 672 223, 493 
AUD TEL VANDA De Rea AgUaNt 232, 281 269, 508 307, 481 245, 154 275, 881 177, 591 
Maryport Ua an) 213,371 282 047 197, 584 237,337 271, 404 226, 440 
UTA NEC A APN A 226, 039 309, 763 212,815 252,273 341, 725 277, 346 
RTS ey Cal SR ale a 277, 366 297, 822 230,172 340, 342 457, 619 373,088 
AT aSe LOSES ND OND 301,383 409, 803 242,273 416, 723 482,510 462, 230 
Sep tember fe erat BL ek - 847,162 440, 336 372, 062 667, 660 699, 098 488, 787 
Qcloberkaces so Varia. Mau 317, 205 577, 354 469, 411 671, 208 716,391 427, 403 
N pyeniien: tailed ores settee 2 372, 361 438,315 332, 898 573, 719 559, 065 438, 153 
Beceniberss: J. Agee.) I i! 345, 535 346, 998 336, 060 426, 428 480, 556 336, 567 


Rota lace (| B08. | Ve 3,510,015 | 4,291,024 | 3,595,228 | 4,629,736 | 5,243,957 | 4,005, 237 
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TaBLE 62.—Sheep: Monthly receipts, slaughter, and stocker and feeder shipments at 
public stockyards, 1915 to 1920. (Number of animals.)—Continued. 


CHICAGO, ILL.—Continued. 


Local slaughter. 
Month. 1915 1916 1917 1918 1919 1920 

Vanuanyeee ene Oats aa as 344,675 269, 106 251, 892 242,698 341, 129 223, 349 
TU) OV DEER Ae Lo A Ie 208, 477 240, 078 237, 658 192,347 215, 549 225, 218 
NVIEUTICH Sasa ammeter 1 SRR 236,641 215, 499 250, 095 201, 704 190, 499 172, 505 
SAUTIY as paren mm saere es LC op ENS 198, 334 219, 289 256, 436 198, 948 287, 344 140, 840 
AN) EN LBS Ls AS a RI Me Se a 194, 321 260, 272 189, 345 196, 647 243,611 173, 455 
SUIT Cee eet eee) yi nN 223, 756 295, &62 201, 492 224,527 312, 224 237,359 
RT yee ee NSE LUN 264,517 279,045 205, 302 301, 621 377, 872 285, 691 
INPRTESESOOTE SAG aE Saat 291, 206 326,516 193,095 295, 453 333, 423 308, 602 
September lee se ss sor ee 314, 761 336, 358 221,048 421, 245 434,022 304, 050 
OPPOBE Ry AIRE oh OU 317,092 361,031 255, 774 380, 857 468, 000 234,387 
WRNOMETID EE SMR LURE C1 A Eah 363, 910 365, 712 240,910 425, 597 401, 412 270, 606 
December ss ew sl ANC 294, 320 293,151 255, 755 342, S82 3/9, 867 227,027 
Moy hepa oy i en ete -.| 3,252,010 | 3,461,619 | 2,758,802 | 3,424,526 | 3,934,952 | 2,803,089 


Stocker and feeder shipments. 1 


20, 296 10,057 61, 734 45, 669 

10,794 19,848 30, 586 31, 441 

15,013 15, 950 28,947 19,742 

11, 463 19, 087 17,373 8,331 

6,073 13,574 12,199 15,517 

9,801 25, 276 20,089 27,516 

24, 202 38, 070 64,985 71,654 

47,355 120, 441 136, 989 138, 614 

September 149, 652 226, 833 247, 367 175, 301 
October. Nes. Cee 8 is 208,977 267, 400 241,184 171,323 
November 87, 865 138, 610 154, 057 144, 694 
42,436 72,739 90, 524 48, 901 

Roba eee Gah os UL REE SANS UC ee 633,927 967,995 | 1,106,034 898,703 


KANSAS CITY, MO. 


Receipts. 
AUB GV AC Seee eee eer Oe 141, 450 166, 939 174, 466 148, 400 108, 148 138, 186 
Me briparye senate 2 aie) 169, 883 155, 097 149, 739 88, 469 93, 653 126, 875 
Marches 250 satay el Sci! 152, 877 129, 838 139, 695 114, 842 133, 020 147, 926 
WATIee Suse newest 119, 494 127,615 105, 493 94, 041 164, 685 118, 508 
Er NE 0 eh Ni 136, 098 173, 996 98, 514 142,079 158, 021 162, 510 
ADTs), Sa ee oes a a 116, 936 110, 960 106, 989 117, 267 143, 001 130, 006 
Raby eee seen daeet 76, 572 70, 731 74, 207 92, 558 121, 854 95, 980 
Macust. ey saline oT aed 145, 598 119, 995 70, 72 101, 322 191, 946 173, 884 
September.......5....0-.0600- 283, 251 232, 808 159, 878 274, 818 350, 122 221, 388 
Opidbert saa ss.) ses 182, 684 239, 055 181, 113 275, 472 231, 822 145, 515 
November. 0 i544... i aneet 164, 281 99, 372 106, 673 125, 784 119, 058 121, 022 
December. 237 si3..0 2508) 125, 559 131, 769 131,011 92,411 130, 023 105, 217 
HBCU Le a ag ea 1, 814,683 | 1,758,175 | 1,498,550 | 1,667,463 | 1,945,353 1, 687, 017 
Local slaughter. 

MATIUADYcotete neta see sees eee: 123, 866 130, 180 126, 590 96, 836 69, 420 93, 318 
EDENADY eee tee os he doe) 136, 107 118, 525 102, 356 61, 155 68, 741 92, 869 
Neck eee Se a) tH 122, 965 104, 375 116, 863 74, 549 100, 765 117, 432 
Eesyayr Ld SAAC i ati ae OGRE SAL 90, 526 93, 527 85, 617 73, 528 129, 080 72, 300 
ERI e Sone SGC aa $ 71, 618 116, 001 68, 014 80, 979 97, 749 109, 789 
Miiriotee se hoe. ! 82, 427 82, 731 66, 647 65, 753° 95, 187 97, 823 
My... Pade 56, 808 53, 940 45, 650 57, 717 82, 129 67, 991 
PRM Case a ee a E 98, 772 72, 765 38, 189 53, 744 84, 254 91, 229 
SPpleMMbers tener eon es 141, 539 109, 598 45, 626 121, 334 171, 745 100, 766 
Octonen oo tee re Ls 88, 767 131, 350 73, 889 147, 016 128, 585 79, 220 
WOvemiber coe ues ook eee 89, 091 71, 103 46, 192 60, 221 67,319 63, 967 
December. () yr een 91, 376 93, 290 69, 919 57, 931 81, 211 78, 628 


Matal a ereenn Asa Nay 1,193,862 | 1,177,385 | — 885, bo 950,763 | 1,176,185 | 1,065, 832 


! No stocker and fecder shipments ig 1915 on account of quarantine. 
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TaBLE 62.—Sheep: Monthly receipts, slaughter, and stocker and feeder shipments at 
public stockyards, 1915 to 1920. (Number of animals.)—Continued. 


KANSAS CITY, MO.—Continued. 


Stocker and feeder shipments. 


Month. 1915 1916 1917 1918 1919 1920 

January...) iene are). Vata 15, 133 29, 742 36, 969 37, 352 35, 555 37, 986 
Bebraary 2 ici wee. cae’) 15, 183 24) 155 30, 672 25, $38 18, 431 21) 004 
Marche. {ini haha 5,416 17, 294 11) 348 26, 588 26, 750 19, 187 
Apriles.c.. lire 1s US 15, 036 27; 994 11) 238 12) 343 27, 846 13,391 
Mayrot: fo. tue coe) bos 37, 284 42)390 | 21,351 51, 792 41) 607 37,619 
Juness._ 5. eee! pi. Uaenee 23) 248 31, 891 35, 220 47, 083 34) 547 21) 845 
Fabysoe coo, Vii eas Waa 14, 602 14, 888 23/176 32) 497 35, 885 26, 531 
August... Leoblines, Cae 33,779 42) 425 27, 469 42) 789 85, 574 63, 153 
September. |-pasieeel:.cbsmace | 130, 243 81,254 | 101; 418 105, 906 169,501 103, 713 
October... cikiiges. es | 86, 868 84, 230 102) 758 126) 974 108, 026 63, 879 
November..........22--+s 20. 66, 594 30, 390 53, 643 61,675 | 46, 622 37, 973 
December. ates soe heath S00 32, 907 55, 086 31) 955 41) 933 28) 128 

TObALe  toeenavertayy cen aah 478, 687 459, 560 510, 338 602,002! 671,577 474, 409 

| 


OMAHA, NEBR. 


Receipts. 

Janwaryes Rte Ths 2 eee 221,073 205,627 283, 922 244, 266 203, 568 198,670 
Webruary =. 40S! isc 2s eS 229,771 199, 136 237, 330 165, 052 156, 767 178,810 
1.5, Eye) « Spe 9) 8 § SCR a 265, 447 181,834 214,056 229, 292 164, 036 175, 867 
PX; oat eee ey Te ema aT 150, 155 155,387 150, 854 164, 709 154, 665 144, 473 
£245 oo es ot eB 62,836 103, 969 105,145 129, 456 132,451 103,002 
STS 22 Ae ty 2 eae 110,069 134,151 74,143 116,791 174,006 131, 752 
Japly taken 22 PRS Eee ee 217, 430 183,885 147,621 198,571 380, 767 274,863 
AMID USES 56. jes eee BE 413,133 382,945 264,213 400,041 687,071 483,272 
September. 3 -2ec 805. 2 ee 648, 780 575, 891 529, 535 769, 395 849,811 517,883 
Octobersrewi se sete ses 463,106 530,093 516,248 571, 421 390,630 328, 298 
November!) 28h ssi 2 Ane 273,683 273, 436 241, 555 206, 719 215,664 211, 664 
Mecem bers’ asses hen eee 212,796 244, 554 252,009 189, 983 279, 752 142,194 
TOLAL Sse eee ees See egos coe 3,268,279 | 3,170,908 | 3,016,631 | 3,385,696 | 3,789,188 2,890, 748 


Local slaughter. 


181,122 166, 512 204,243 139, 569 135,273 136, 398 

175, 723 142) 268 167,285 106, 303 112,655 120, 440 

189, 987 140, 588 158,061 131,195 122,229 134, 696 

116, 591 121,704 125, 303 101, 068 112, 908 114, 471 

53,651 88, 396 88,291 96, 903 111,108 75, 885 

93,819 108, 327 60, 466 72) 425 124° 873 82, 392 

155, 522 141,094 89,124 117,251 175, 596 128,060 

238, 622 193,515 76,011 127; 600 161, 861 161,293 

234,635 | 208,895 91,259 191, 967 174,209 191, 492 

October... POU els | ae 158,342 207,179 120; 166 126, 140 113,810 81,441 
November. ........-.-.-s0000: 139, 120 168, 861 80, 887 110,627 131, 256 90, 307 
Mecembers ba 161, 782 182,218 117,144 112, 135 163, 262 100,328 
fre ae MepeAR N a ogy 1,898,916 | 1,869,557 | 1,378,240 | 1,433,183] 1,639,040] 1,417,203 


Stocker and feeder shipments. 


WANUAFY 2: Sab wasp ereeg 2 cau teens 25, 426 16,379 18, 466 35,695 46, 300 40, 750 
Wepruary, cue meew es ween 17,739 22,824 18,368 36, 157 24, 560 3, 666 
March 5, 351 13, 469 10,672 35,280 26,621 17,216 
Worilees: 2)... 14 3,647 7, 457 7,067 35, 102 26,995 17,745 

ay eid ue 990 4,992 3,450 14,780 1QN2345 |e Seen 
Tinie se ee Mikael ee nl NAN 10,306 14, 442 10,407 | * 16,946 28,209 28,162 
AB EL niga MR aha 42,077 25,898 46,273 57,943 142, 792 103, 530 
F(a pe aa ED Be ENT ET 147,810 169, 597 173, 531 255, 560 432,607 262, 141 
September-weee pete oy one 378, 376 327, 033 409, 091 544,854 607, 576 286, 699 
October. oh epe sea he pig 273, 744 302, 420 356, 577 419,284 250,006 230, 882 
November eee poet eee 122,196 91, 473 150, 424 89, 125 80, 449 107,826 
December. 22 )icie ape dl. 38,880 29, 962 97,394 50,978 102,887 25,020 


PAS Gea I a au 1,066,542 | 1,025,946 | 1,301,720] 1,591,704 1,787,236| 1,123,637 
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TaBLE 62.—Sheep: Monthly receipts, slaughter, and stocker and feeder shipments at 
public stockyards, 1915 to 1920. (Number of animals)—Continued. 


EAST ST. LOUIS, ILL. 


Receipts. 
Month. 1915 1916 1917 1918 1919 1920 
' 51,620 34, 483 32, 072 35, 484 26, 489 39, 223 
36, 848 37,442 24, 637 19, 699 20, 444 29,095 
46, 299 41,138 21,681 18,124 24, 126 31, 858 
39, 408 33, 291 27,975 13, 780 27, 290 20, 388 
55, 680 71, 637 38, 685 29,151 51, 239 39,675 
78,141 103, 479 75, 784 68, 312 83, 361 93,357 
65,667 81,173 74, 028 93, 527 136, 962 82, 757 
69, 805 77, 823 72,657 70, 603 100, 032 70,354 
September 58, 535 52,344 49,351 58, 187 69, 349 59, 969 
Ochobers ssw gs!. kh wew 37, 167 57, 164 44, 122 51,713 62, 040 44,548 
November: -G5h 9-2...) 65.0) 58, 293 43,631 32,730 45, 499 56, 409 46, 2938 
Mevember.|. 324-92. 222. e28.28 50, 678 37, 233 37,312 32,327 | 66, 154 47, 252 
Hotales gy wee. keke 648, 141 670, 838 531, 034 536, 406 723, 895 604, 769 
Local siaughter. 
MATAR ese ee oie a ee = 51,101 31, 057 30,979 34, 699 25, 347 33, 563 
Mebruany. esos. se cee. te 35, 364 35, 606 23, 426 18, 407 19, 369 21, 201 
Mares eae see a. 2 Sato 39, 955 36, 433 20,631 16, 164 20, 948 24,612 
30) pL LSE rae gD 2 i ele a 8 35, 642 31, 587 25, 595 12,771 25, 692 14, 233 
Mayes cook OE ee Ot 50, 254 53, 886 32, 858 26, 518 38, 273 31,718 
Ji) 0 CURBS EAN & 0 Yes NG Ciara 76, 798 92,758 59, 354 57, 794 73, 138 71,414 
Wily eee oes code oat. 61, 545 67,451 63, 445 76, 996 104, 275 61,346 
VS DET I nace eo lL 59, 256 65, 493 62, 885 56, 413 83, 783 51, 286 
september. eee Pp od bes 5! 36, 535 44,868 42,251 52,277 55, 392 45,716 
October: 2 Renee ly Oras us 30, 145 49,794 38, 351 43, 892 50, 782 35,613 
November j.s1%s He So Bae as 54, 072 39, 678 27, 505 41,769 46,137 37, 576 
Weesmpber-! Hie 2. eho! 45, 509 35, 874 35, 139 30, 560 55, 378 36, 696 
Totaly eer. rae oc Sie te 576, 176 584, 485 462, 419 468, 260 598, 514 464,974 
Stocker and feeder shipments. 
ATU A RY aerese meses erect ee ato aioe w 507 593 559 1,142 5, 253 
Mebruanyareese ste ta: Canes on 224 111 1,211 772 1,075 2,508 
NAT Cee ict yee oe sci). Lisle 142 1,382 950 1,960 2, 885 2, 492 
FA EH ee oe ee ao so ges. 837 359 2,330 1,009 1,142 730 
Mibiyie sc. oa tat Pe sisal soe 34 592 1,332 4,500 1,963 6, 794 2,936 
15001 2)9 eee ss Cee meee ee 1,343 3, 657 9,436 5, 630 4,486 6, 841 
AVE AG ie, = che a) en ie 3,555 4,169 3, 748 6, 322 11, 997 10, 339 
JAE SESE TAR eee See 8, 878 7, 861 7,071 10, 254 11, 266 9,656 
September 20, 421 5, 330 6, 570 5,910 10, 986 7, 859 
Oetober® 182 226.22). 5 3 6,361 6, 268 5, 457 7, 821 6, 053 3, 948 
November! 62 -02.....- 4,087 3,953 4, 553 3, 730 6, 200 3,423 
December: Bae. sec eae 2,790 1, 359 1, 493 1,767 5, 696 3, 679 
Motal tie ee ge lL nese 49, 230 36, 298 47, 962 47, 697 69, 722 59664 
ST. PAUL, MINN. 
Receipts. 
anUabye 24M ho 2 252) 40 de 45,319 60,909 | , 73,337 20, 236 35, 059 50, 100 
HWebruary....2!..2. vowel ene. Fe 64, 450 60, 052 35, 382 16, 769 32, 535 27, 167 
Marche soda eo Led 48, 874 33, 425 11,377 19, 471 35, 932 18, 200 
3) 0) 9 | SRI Ps ee ed ae 11, 025 10, 071 3, 471 11, 142 18, 826 9, 036 
MAVsocrocsecbeac bho el st ee at 8,772 10, 842 2,547 5, 753 9,135 9, 492 
PUNO see yet Ne sd el Bee ot 11,174 5, 490 3,975 4,762 17, 272 10, 558 
LUN Sane eee Be aad 11, 043 11,724 11,655 8, 046 44,527 36, 952 
PMIPUIStsese te Rodese LEO oe 21, 550 22,676 19,380 25, 835 93, 900 70, 967 
eptember -joPhHie. evel Ay 98, 700 70, 102 53, 619 123, 458 164, 700 132, 257 
October..... ANOS ON so oak BG oh 175, 094 179, 096 126, 208 197, 150 207,799 148, 495 
November) Ghose Leet et 144, 274 104, 897 61, 214 151,374 188, 512 175, 238 
Weeemper Ha i Te 63, 844 53, 930 27, 452 46, 207 63, 688 45, 495 
otal. SS oly sac Pk 704, 119 623, 214 429, 617 630, 203 911, 885 728, 957 
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TABLE 62.—Sheep: Monthly receipts, slaughter, and stocker and feeder shipments at 


public stockyards, 1915 to 1920. 


ST. PAUL, MINN.—Continued. 
Local slaughter. 


(Number of animals)—Continued. 


Month. 1915 1916 1917 1918 1919 1920 
January. 2 MER LS 22 LO eas 15, 887 7,889 11, 259 5, 746 12,634 30,676 
Bebruary-. 222 e.. .. e i 10, 083 7,005 5, 220 3,111 17,178 16,399 
March! 2h 2 Oe Ee 9,798 7,430 2,450 5,032 9,921 4,954 
ATS Soke Se os ORE 8,128 8,491 3,076 8,099 2,225 4,651 
Mayis25 2258S So 8,037 10, 958 2,219 3,075 4,527 7,649 
Pune. LE FOR Ra. oT Se 7,595 4,876 2,686 2,734 5, 012 6,479 
Tyee Oe 2 VES Ee , 006 6, 324 3,991 5, 446 10, 585 12,071 
AUguSt.._ Seo UUee: 2 SEO Oe 12,257 13, 052 9, 653 9, 106 15,664 29, 527 
September. 225.022. Sak ea 19,362 14,975 15,471 20, 689 27, 840 40, 190 
October! 3. UREA Bay NG 27, 428 32, 219 27,270 41,950 56, 973 56, 593 
November: SOF .000 OT AEE oe 40, 481 28, 662 24, 554 47,140 48, 388 65, 589 
December.~ 22.80 22. 5 VP ab 13, 492 | 9,750 10,520 - 23,396 | 40,116 25, 296 
Total. 2. 408 2h%. 2. 3 Be De 180, 554 151,631 | 118, 369 175,524 | 251,063 300, 074 
} | 
Stocker and feeder shipments. 
January.-_ i eles. <= 5 BASS 7, 159 8, 125 1,840 3,325 5, 325 5,126 
Hebruanry..2 Ne wee 2 e eee 4, 664 4, 846 4,168 1, 536 5, 940 3,147 
Marchi 35 500A eo ead 3, 150 4,168 787 1,029 2,091 1,846 
April 222 ee 2 aR 4,918 6, 189 2,421 2, 204 6, 493 1,382 
Maye. scot ete dens sce cones 306 1, 953 197 3, 109 1,396 227 
JUDCHe =) 2. PE ae 935 526 984 1,805 2,571 1,719 
SUV fe Re 1,526 1,029 1,405 1,324 6, 635 2,030 
VAT STIS tied ee INE 4, 624 5, 872 2, 747 2, 507 20, 877 - 6,826 
September jose s tes oo eee 39, 394 10,388 16, 598 17, 835 49,972 14,139 
October: ..4:2020-08... ee 66, 828 65, 477 35, 419 38, 278 48, 433 36,301 
November shee ede. 2 ees 60,746 24, 206 16,917 25, 108 44,302 29,815 
Mecember_ HfL. 2. Oe 14, 350 7, 362 8, 095 10, 949 7, 108 10, 700 
Total. SANs eee AE 208, 600 140, 141 91,578 109, 009 201, 143 113, 258 
FORT WORTH, TEX. 
Receipts. 
JAaWUaATya-- sep Be cena 11, 289 15, 147 15,143 7, 539 8,695 10, 267 
RO DEUATY= aut eer so 3 seers 13, 862 13,455 28, 864 7, 886 6, 382 11, 302 
Marchi: eb e yo 2) RUGS, 26,476 24,410 24,245 14, 372 13,745 28, 488 
aN 05 0 a ih er epee Br ele e 48, 464 41, 872 33, 906 28,013 75, 287 120, 066 
TEER hela a A tai RI nc 115, 268 112,335 98, 513 61, 822 106, 697 88,615 
ETO ce Ra aS ca RE A 56, 145 51,297 54, 404 58, 042 47,694 36, 240 
ACU h epee Se rk Looe ee IA es 20, 467 40,086 31,140 35, 199 15,768 16, 469 
AUIS US baie eee eno eeice 15,983 24, 252 24, 406 34, 607 24,177 16,392 
Hep Lem Perse es th ome: oceeate 17,959 30,726 27, 831 26, 551 32, 122 20,691 
October Sees tee 15,079 25,276 36,119 27, 443 57,299 15, 109 
INOVeDIDEr ps ctacmee seas eee 12,748 16,317 20,418 14, 833 33,316 17,214 
December: + Hse i Ns 9, 263 35, 738 10, 821 18, 289 32,110 13,076 
Total: seas esses ee 363, 003 430,911 405, 810 334, 596 453, 292 393, 929 
Local slaughter. 
JANUATY.-.4-hetne. oc eeeee 8, 808 . 7,361 6,339 4,055 5, 806 2,746 
HAbriIATy- one ee: 5. eae 12,531 8, 604 12,926 3, 584 4,244 3,371 
March: 26/2) oR ee 22 ae ah 14, 603 14, 469 9, 564 8,794 3, 562 18,043 
Apri ccs: Hieeaee ee Te ae 29,617 17, 465 14,918 6, 596 27,935 68, 739 
MAW. cis wcs-ROe tis cose cee ee 55, 406 57,021 30, 633 18, 889 45,146 42,562 
SING eee eee cae e ees ee 27,340 25, 842 21,776 22, 286 21,371 22, 263 
ELL Yec cre oa tee re a 13,342 9,085 8, 296 13, 250 8,323 10, 142 
ASI SUSE: oS SPN Be os ie AE 7, 803 10, 485 6, 454 14,670 8,157 8,798 
H(z] o) yeveel|ofevme a 2 aya ee Oe 10, 558 7,490 6,930 9,705 8, 634 11,000 
October. 252-000 UO 8, 864 14, 769 9,872 11, 543 10, 671 9,195 
November: ese ssa Fe ooo poet 7, 564 9,371 11,166 7,188 8,997 5, 660 
Dacember: 3-228. 08. 2. 2. Fe 4, 784 7,381 4,936 10,117 11,079 3,928 
WoOtal = yatta tee: gaa ae 201, 220 189, 343 143, 810 130, 677 163,925 206, 447 
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TaBLE 62.—Sheep: Monthly receipts, slaughter, and stocker and feeder shipments at 
public stockyards 1915 to 1920. (Number of animals.)—Continued. 


FORT WORTH, TEX.—Continued. 


Stocker and feeder shipments. 


Month. 1915 1916 1917 1918 1919 1920 

TATMUMATY =o spinster = Beatie feel oie Sean aah a at 4,680 2,120 PAV AG ary hae 
Raptaary neha) aoe 910 10, 180 3,871 763 1, 080 
VEATCH peepee ea ee ees Le eee 2,210 11,310 4,823 7, 566 7,439 
SETHI ea: loser oi ee a 6,370 3,250 11,174 7, 564 6,094 
7 seh Coe ae Se Mes a 7,280 13,910 10,912 13, 533 13, 660 
Tinian pamimaM Ome 61 iy AOI TTT Teer 6,117 16, 298 17, 855 12) 167 7,933 
shUL Ay = oboe PAE ALLO Say ee ae [AES 14) 820 11,810 9) 548 6,693 3,477 
ait ey emu A nL FOU TPS 11,050 12? 889 17,786 10,601 3,703 
Shrremibers mene. 1 SE 10, 140 12’ 806 11) 884 23) 407 5, 585 
October 5,980 19, 889 10,005 38,775 5,738 
November aes 3,640 5, 692 5,125 21,610 8,163 
December 37120 4° 026 6,016 19, 376 8) 467 
Rotates ye OT Be 71,637 | 126,740 | 111,119| 163, 469 71, 339 


SIOUX CITY, IOWA. 


Receipts. 

SATRELAL Yio <3 <2 ee files (se che ees ep 47, 233 26, 575 31, 097 28, 812 51, 099 52, 464 
IP BEUIAT yee te cet cies 8 22, 362 17, 429 21, 048 16, 888 30, 220 37, 898 
TUDE age ae he Se UT et 11, 472 10, 055 11, 215 19, 403 24, 288 17, 147 
ING aye Si See A TN SR Reed 7, 986 4, 852 10, 283 7, 100 15, 654 15, 848 
(Mita Adee ager 9 6, 946 6, 818 6, 350 7, 106 16, 069 15, 992 
ATG apse i eC eS Su ceiey. oa 4, 294 9, 782 7, 827 6, 607 12, 506 10, 338 
Ue ire Sees eS The of ey erie 7, 983 17, 375 11, 081 9, 003 34, 139 17, 888 
NEGUS Ese bee hel a a Mic rara 18, 838 37, 058 17, 279 40, 886 124, 949 32, 335 
September! ae taces- eed - se 48, 676 41, 042 30, 690 66, 013 126, 361 41, 090 
Metoper ee eee tt ey 72, 309 63, 449 42, 303 79, 588 74, 251 45, 385 
November )ine eee ise 2 51, 424 44, 090 35, 391 57, 869 72, 072 39, 779 
December soyec west else cess BT, 556 42, 012 42, 877 48, 148 104, 667 31, 948 

PE Opal Breiner so te Ll 337, 079 320, 537 267, 441 387, 423 686, 265 358, 112 


’ Local slaughter. 


Tietaryistey buys Nn pai 36, 793 17, 686 24, 133 23,348 | 33, 532 31, 511 
Bpriary een Ie ne 20, 563 11, 900 18, 261 13, 712 21,393 | - 24 029 
AEA Dae fas hei Bele ye 11, 328 8, 044 12, 187 12, 353 15, 447 12, 938 
April 7, 284 4, 479 9, 521 5, 240 10, 755 12; 736 
6, 824 6, 084 6, 333 5, 909 15, 607 7, 380 

4, 290 7, 786 4, 682 5, 506 8, 896 5, 231 

7, 879 15, 451 8, 245 7, 909 16, 390 6, 785 

raul 13, 124 20, 144 5, 706 11) 952 23, 107 10, 826 
September 18, 886 18, 972 11, 407 26, 727 23, 989 22, 111 
Bicptonce meter sO eye on 29, 739 29, 636 20, 250 30, 866 31, 551 19, 146 
Momeuibensteremn at (the 27, 940 33, 989 22, 220 33, 593 33, 076 93, 449 
Byeremiber ees ye) he 24, 945 42, 090 26, 685 33, 261 48, 077 22, 550 
otal. eth le 209, 595 216, 261 169, 630 210, 376 281, 820 198, 692 


Stocker and feeder shipments. 


BRAT AT Visto Wee ee tera cls) tape oye 585 2, 334 3, 955 926 3, 330 5, 680 
ER Rany ee atee ck Ly 1, 474 3, 100 1, 677 920 1, 828 3, 951 
AVE RPELaL Doers) ing gra MARD BOOa 259 950 20 1, 800 2, 552 443 
PAY Le te ame stee rss ac oh eyes 1 232 517 2, 915 Ay Oo ne cera eels 
Nua e 4 82s ae le ea ee def tI Ah sah ae re Eis 1 361 124 | ° 6, 593 
SIMETRE Ee see: fae ee. eS asc 4 1, 656 956 84 291 5, 119 
alte eee ectice hace. 2 seat 106 1, 375 3, 088 1, 501 15, 219 8, 441 
ESTTT ESS ape ND BT 1,977 13, 540 9, 145 22, 538 72, 260 20, 399 
{SteJoKH= toa of-i ee poke) pe eea nn meer 24, 215 17, 463 18, 395 39, 734 99, 416 16, 521 
Rictoporentes feet She ee 32, 914 30, 062 12, 925 41, 204 36, 882 13, 969 
INOVeMDET occa hae oe 25 ce tenes 9, 676 10, 965 6, 728 11, 843 11, 274 6, 151 
iDigoe red oyaias als aa Ba 7, 912 5, 879 4, 184 4, 965 24, 533 2,614 


NOY hale ae Ma 79, 248 87, 556 61, 591 128,791 | 272, 233 89, 881 
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TABLE 62.—Sheep: Monthly receipts, slaughter, and stocker and feeder shipments at 
public stockyards 1915 to 1920. (Number of animals)—Continued. 


JERSEY CITY, N. J.1 


Receipts. 
Month. 1915 1916 | 1917 | 1918 | 1919 1920 

January. Rage ke eo. anes 57, 749 106, 987 89, 225 40, 407 104, 222 111, 140 
Henruary eeee 50. yoshi. 26, 247 80, 152 75, 796 28, 701 90, 437 86, 487 
Marchinn. 22 hopin iiss ganas 32, 829 74, 753 79, 954 34, 410 59, 950 79, 246 
Moni SAS pan ees alee ee 54, 323 90, 458 86, 268 48, 453 66, 889 68, 989 
Maye cr Jotiibe kee) Whaat 63, 298 106, 000 76, 143 53, 528 73, 404 58, 202 
Mune) 5b eee ees! 103, 248 142, 582 120, 798 108, 757 126, 015 118, 895 
Dual ls Se ANCL gaan, 142, 787 192, 428 123, 753 144, 462 213, 950 212, 329 
Giusti anne Wasa 139, 357 195, 239 208, 453 164, 146 197, 975 167, 125 
September! ao.ss0... el 135, 676 161, 319 130, 125 123, 992 138, 294 188, 691 
October: 2. losekkae eas 92, 838 155,281 142, 102 119,014 172, 391 154, 237 
NOVvembers (ssc s. lc bane a 101, 578 148, 421 116, 797 156, 880 161,578 164, 038 
December. ! .eciess 2. see 78, 377 92, 530 83, 357 72, 222 126, 704 144, 361 

Total. ic gael ae) 1,028,907 | 1,546,150 | 1,328,771 | 1,094,972 | 1,531,809 | 1,553,740 


Local slaughter. 


VArMAry ences MeN Ok eM cael 57, 749 106, 987 39, 225 40, 407 104, 222 111,140 
Mebruary:22se.ee eek 26, 247 80,152]... 75,796 28, 701 90, 437 86, 303 
Marcle 25/0 PoC ON ARAN ee 32, 829 74, 753 75, 954 34, 410 59, 950 79, 246 
Aprils 6252 UeeBU EG 2 a STB Ves 54, 323 90, 458 8h, 268 48, 453 66, 889 68, 989 
May ees CUS UI eG re 63, 898 106, 000 76, 143 53, 528 73, 404 58, 202 
Te eS Tae COUR EY 103, 248 142, 582 120, 798 108, 757 126, 015 118, 895 
Taye EL DEMO V 142, 787 192, 428 123, 753 144, 462 213, 950 212, 329 
EAMES bes. RD. Cn 139, 357 195, 239 208; 453 164, 146 197,975 167, 125 
September seve jeks eae 135, 676 161, 319 130, 125 123, 992 138, 294 188, 691 
October sy hk Be Neue 92, 838 155, 281 142, 102 119,014 172, 391 154, 237 
November see esk 1 51) OPA UI 101, 578 148, 421 116, 797 156, 880 161, 578 164, 038 
December 10s Pabsc | Osa 78, 377 92, 530 83, 357 72, 222 126, 704 144, 361 


SB Totaly ni Sh Os. Te 1,028,907 | 1,546,150 | 1,328,771 | 1,094,972 | 1,531,809 | 1,553,556 


ST. JOSEPH, MO. 


Receipts. 

SF ATIUAE Vit este veel tenga Coes 67, 376 93, 807 64, 922 74, 523 67, 992 81, 644 
Hebruary (sts eee welts 101, 939 101, 984 84, 566 69, 105 70, 874 85, 673 
MEAT CHS eer ReaD Son RS ate 113, 953 80, 857 96, 918 106, 939 86, 729 99, 210 
PCD rile ds eed CaN eR ec 85, 821 51, 766 69, 943 74, 763 97, 547 74, 576 
Mays esate eee NT 59, 405 43, 788 28, 972 41, 914 74, 118 44, 534 
TSR) AI age LA AGU Ca 33, 341 48, 796 34, 779 43, 045 50, 768 49, 281 
Bj DU AEM: Gn eR aE Ag 37, 230 43, 353 33, 907 54, 204 60, 440 59, 364 
PANTOUStIL 22 Reena s ohect nese ae 60, 928 60, 245 37, 580 58, 816 84, 224 79, 247 
September: ...0f22----..2082 0 139, 469 89, 724 62, 052 108, 900 137, 966 95, 194 
October: ees eae ees 54, 160 76, 951 70, 278 95, 555 115, 907 63, 169 
November jecete so see Nous 54, 242 47, 883 42, 846 49, 401 60, 592 42, 343 
December. 26g. esl. es 70, 066 65, 172 52, 090 50, 324 99, 803 68, 404 

otal: so:2- eects -liaersie cis 877, 930 804, 326 678, 853 827, 489 | 1, 006, 960 842, 639 


Local slaughter. 


January tes won ena 59, 582 66, 377 58, 901 51, 321 55, 367 56, 254 
eH Ttary. | lees Sh Loe ae 77, 221 80, 164 57, 733 55, 369 51, 735 61, 696 
AMAT OH oe A) ere rea UIA 84,754 66, 102 72, 953 61, 570 63, 668 65, 960 
7505 pl OUR ra A aI WiC Et 66, 529 49, O81 58, 728 53, 245 74, 632 61, 630 
1 eG NL 8) ORIN USES 38, 017 40, 114 24, 267 38, 566 59, 771 35, 127 
Ses (pu GN ENS SA 31, 196 4, 162 29, 757 39, 214 44, 075 41, 353 
PRED EASE 9 coh RR sO 30, 347 33, 305 29,114 48, 743 52, 456 49, 788 
RELISH Ree Al os Ba ea 40, 740 47, 859 24, 477 38, 453 47, 697 54, 470 
September............ ACR 6, 901 54, 852 23, 928 56, 567 70, 435 57, 292 
OCtONERS Cee ee ee en Cun: 28, 091 47, 898 34) 922 58, 527 64, 903 42, 898 
pverabers ecm au ume cnet 40, 374 38, 481 23, 947 40, 038 48, 045 31, 628 
December sss yeni eas 55, 856 58, 488 32, 939 38, 137 72, 905 57, 063 

Motale Nhe: pene a eae es 614,608 | 623, 888 471, 566 579,750 | 705, 689 615, 159 


1 No stocker and feeder shipments from this public stockyard. 
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TaBLE 62.—Sheep: Monthly receipts, slaughter, and stocker and feeder shipments at 


public stockyards, 1915 to 1920. 


(Number of animals)—Continued. 
ST. JOSEPH, MO.—Continued 


Stocker and feeder shipments. 


Month 1915 1916 1917 1918 1919 1920 

TITRA ye ERMA NES 2 2, 032 6, 252 2, 830 4, 976 5, 972 12, 892 
GDTUET ys ot eRe OS 757 3, 683 4, 061 1, 613 11, 214 7, 239 
Marche oooh Re Ree 807 1, 518 2, 450 4, 302 3, 442 8, 534 
ENE ABER Gee at oeao Soa ees RAMEE 6 352 1, 644 3, 774 2, 758 2, 320 
Micra neue ee aie Oo su aes 2, 149 900 3, 375 1, 561 2, 672 9, 521 
WTO Sante ee eee aise ajc 742 2, 998 3, 567 1, 830 4, 027 4, 759 
dull) 3 < Soka GEM DASA Ce aC RBBB EMeRS 2, 180 “5, 597 2, 647 3, 431 7, 313 7, 842 
MAMIE SDR eis ceaieees sce decane 11, 004 8, 564 9, 297 17, 594 31, 239 21, 354 
September...-.-...-...-.-.--- 54, 230 30, 362 34, 036 37, 581 58, 732 31, 189 
Ocho bene ee es domaele 19, 645 25, 876 27, 316 36, 536 45, 338 18, 443 
November. te ee 2 7, 104 6, 071 17, 621 7, 172 12, 761 8, 400 
WECOMIDCE: cee aac cessed 6, 407 4, 416 15, 206 5, 963 14, 350 9, 576 

Motalis sey eh ates 1s h0. 107, 063 96, 589 124, 050 126, 333 199, 818 142, 069 

INDIANAPOLIS, IND. 
Receipts. 

JARMAN Yes = seeeecee soe eee 5, 578 9, 150 * 6,401 3, 343 4,957 8, 801 
Hebruary: 22) pig tress. 222. 3, 195 4, 252 5, 133 4,277 3,795 5,791 
Marche 20) tenet til Sono 4, 436 2, 676 3, 141 2,191 3, 358 4,452 
Avpnilses 2 pol ivae tesco. ae. 3, 446 1,917 1,925 1,322 1, 982 2,198 
ON EN a ae So a is 4, 845 4, 058 4, 240 2, 285 2, 225 3, 068 
JUNO ya eet ane Wa esc eey 7, 505 7, 543 6, 864 8, 702 7, 658 8, 403 
italy see eeciel Uae i a 9, 202 11, 418 11, 383 20, 556 15, 954 14) 869 
IoTISG Sos sco lipea ae 2. ioe 12, 830 16, 028 17, 667 24, 344 24,712 26, 149 
September: -2 icc lee-- 2-2) foc 11, 796 12, 807 19, 522 14, 841 27, 301 25, 489 
COV AOE EL A SSP t eS Seeale 22,014 10, 701 13, 404 17, 332 18, 672 14, 824 
November...) 224: .ic0....). s95- 14, 469 8, 458 7, 995 8, 580 10, 440 13, 517 
Mecemberiecs egos y ese ec 13, 457 9, 134 5, 618 6, 055 10, 275 8, 280 

G NOTE Te een rear 112, 773 98, 142 102, 293 113, 828 131, 329 135, 841 

' Local slaughter. 

Jee ANTES ch ches Belle as tea ee eae ae 2,973 1, 726 1, 632 494 2, 466 1, 425 
CDRA TYE i2 ance oscicisns xiao 1, 499 994 1,649 647 1, 064 1, 463 
IMEI CI 22 52 Sane vaca so ok ernie 1, 381 1,373 1,090 1, 254 499 1, 392 
JAS) eu Mey Unteeh A ogame ER ae 1, 787 | 1, 427 1,119 451 1, 212 1, 050 
DM ya ee ers ewe 5 a ore 3, 174 2,151 1,721 866 1, 286 1,793 
UTR ae dere 34 Sis /Sioaeee 4,027 3, 256 2,214 57 2, 206 2,105 
Titi ye eae ee SS bee 5, 230 3, 449 2,413 3, 145 4,741 2, 740 
Ag eTISte os Ce eae TB ike 5, 580 4,992 1, 899 2,491 3, 635 6, 088 
Sepcembernsysaqte ss soe ck 4,776 4,009 2, 004 2, 500 3, 612 4, 280 
October sae cc We ee ete 3, 433 3, 472 1,948 1,912 2, 335 3, 869 
INOVEMDER! < ae eec iG. occ ck soe 3, 380 2, 743 1,861 1,121 1, 697 3, 029 
ID Get of) ee Rae ees Sa | 2, 830 1, 724 1,072 965 1, 564 2,138 

TRG tale ae NRL 40, 070 31, 316 20, 622 15, 903 26, 317 31, 372 

Stocker and feeder shipments. 

JEMUAMYyeea os RVR. 2k eG 
Mebruanyy.)... JS 9 83. 2 ANG 
Mitre ceo BeesOS. Lue 
PANES ee PRS oo ee 
IMO oc jineena. 3 fee 
Ube eee ae 2 a 
Sublist 2 ed 0 
DN TEGEIS IS See Hae ALES e oP Beene 
September | 
October ss. 4.05508. 22. 
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TABLE 62.—Sheep: Monthly receipts, slaughter, and stocker and feeder shipments at 


public stockyards, 1915 to 1920. 


BUFFALO, N. Y. 


(Number of animals)—Continued. 


Receipts. 
Month 1915 1916 1917 1918 1919 1920 
JAMMER YS) js. wos eee: 143, 710 95, 873 93, 715 70,771 124, 342 105, 361 
Hebruary 6.2 4Qo sb ess ee 77, 426 89, 351 74, 478 76, 059 112, 792 106, 662 
Marchi sors oa eS ae 66, 860 95, 287 74, 753 89,129 110, 306 90, 693 
BN 90h sepa RN snail Fh fe 77, 662 89, 351 68, 738 75, 145 97, 003 63, 391 
May ahi ae a Dania Se ea 59, 948 118, 538 72, 844 92, 228 86, 934 70, 251 
Parnes es sos US at tei 15, 085 35, 718 34, 450 35, 840 38, 214 41,095 
Jule gi) Geaee ey eee 20, 769 34,417 | ° 22,681 28, 615 27, 986 50, 477 
IAQIPLISHCS a5 hak ER PRR 33, 114 62, 015 32, 301 46, 734 62, 710 61, 389 
September 252 365 seh a 62, 744 91, 844 55, 416 70, 982 74, 608 83, 489 
Octobers so ere ee oy 93, 042 110, 305 69, 384 91,918 115, 388 104, 701 
November: . 2 js80 356 505 4ng8s, 113, 768 111, 578 76, 358 123, 705 139, 988 137, 777 
December: seers sey. 71, 000 89, 209 81, 336 102, 427 109, 801 136, 573 
Total.to: Saree sels fb pia 835,128 | 1,023, 486 756, 454 903, 553 | 1,100,072 1,051, 859 
Local slaughter. 
JANUATV ES eee ee cae ae te Cie as 18, 062 9, 165 13, 586 19, 784 30, 780 
Rebtuary-sescc seed oss eaetess tense eens 15, 421 11, 384 10, 587 13, 354 27, 720 
Marche sui aare fine ce pola oes ala cla leet 14, 233 7, 586 10, 055 9, 758 26, 151 
NG 0) a A LAC aa and Nb UM 12, 922 6, 084 7, 200 9, 983 13, 891 
PY ee EE ENEMA RR UL AR 12,957 9,978 6, 622 11, 949 12, 674 
Rb a: sae SGN aN es be gy 6, 151 6, 354 5, 855 8, 371 12, 255 
Pye: ee eee See ere ole ciel sees S32 6, 203 7, 024 8, 259 9, 864 12, 647 
PANTOTIS ES CUD EES ke Sue ene ce nS 13, 847 7,323 9, 737 17,010 18, 214 
September ane eee cac ease stacie <eertete 21, 499 10, 944 14, 030 24, 536 26, 948 
October) jee ee eee seneleci arcane 24, 894 13, 205 17, 013 34, 228 27, 772 
INOVem Der. Sheer aes oh Sate alate iaevare etc 20, 730 16, 264 21,161 40, 910 31, 671 
Decemtber see are ee eae ace seas 16, 437 13, 533 17, 680 31, 428 22, 041 
Totals eter wae oto eee ens aces 183, 356 118, 844 141, 785 231, 175 262, 764 
Stocker and feeder shipments. 
1 ES A ers a ea DE US ela 1,139 1,105 
398 494 1, 400 267 1,975 
GOOG Sec cts eettes 8 4 1,377 
441 100 2, 285 446 677 
707 465 4,103 729 1,652 
140 6,019 2, 967 1, 520 2, 656 
372 569 284 238 406 
1, 044 260 749 2,918 1, 407 
September sees esat ca scoters lae eee 3, 639 2, 739 1, 927 1,691 2, 086 
OCtODer eee yoo se usten etiae se Meteors 2, 545 4, 748 3, 099 1,774 2, 289 
November saeeerssccs so ceeese|eeecco eerie. 3, 228 1,411 2,785 1, 268 5, 044 
Decemberce eyes cen sels ceeeeisleos os core 678 1, 535 1, 546 1, 688 2,172 
“4 Na Fe Lae a et Ae RAP La 13, 984. 18, 340 21, 153 13, 682 22, 846 
PITTSBURGH, PA. 1! 
Receipts. ) 
UNTER Aa EAR A Sia Be Sanaa 34, 080 28, 902 54, 204 387, 758 46, 708 64, 950 
Bie briany eee eerie cece 29, 160 14, 073 42, 568 37, 522 29, 524 404 
IMAC aie eae saan 24, 960 11, 307 36, 858 32, 168 26, 099 46, 854 
TNO) SH ares ey Meese OM Meters 34, 920 26, 505 53, 039 40, 613 43, 024 62, 186 
DR PA eaten A Ie aN 36, 720 44, 730 35, 386 36, 938 42,614 70, 208 
TTI Ne SU ae ea 18, 120 19, 518 31, 539 34, 457 64, 370 90, 128 
ob Aarestli aman IP OLN Mee DIL LIR ey) 42, 480 28, 996 51, 764 46, 474 90, 666 111, 166 
CANET EE TS Gen a ee oe 47, 880 39, 116 81, 371 79, 555 111, 566 117, 394 
September vgs se 43, 080 29, 744 44,931 53, 026 89, 439 89, 059 
Ostaber On Tone 32, 280 34, 211 38, 398 48, 510 67, 275 71, 661 
November hy 38, 760 33, 149 44, 248 62, 086 64, 411 73, 932 
Wesem ber se eens 36, 120 27,075 48, 750 48, 741 91, 282 79, 925 
Doves eewetteraierare este eels 418, 560 337, 326 563, 056 552, 848 766, 978 922, 167 


1 No stocker and feeder shipments from this public stockyard. 
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TABLE 62.—Sheep: Monthly receipts, slaughter, and stocker and feeder shipments at pub- 
lie stockyards, 1915 to 1920. (Number of animals)—Continued. 


PITTSBURGH, PA.1—Continued. 


Local slaughter. 


Month. 1915 1916 1917 1918 1919 1920 
960 10, 800 8, 535 4, 043 9, 808 6, 791 
6, 480 7, 273 5, 863 4, 649 7, 131 5, 933 
120 6, 507 5, 273 5, 325 6, 751 5, 258 
3, 600 9, 545 5, 382 5, 337 6, 558 9, 923 
6, $40 16, 230 5, 421 6, 141 8, 357 7, 832 
1, 560 5, 618 6, 005 7, 618 8,513 10, 605 
6, 120 11, 736 3, 858 8, 788 9, 698 11, 646 
2, 520 10, 136 9,775 11, 142 11, 246 13, 271 
7, 920 9, 424 9, 985 9, 353 11, 729 13, 875 
8, 160 8, 511 8, $29 9,971 11, 343 13, 541 
November. 2: 2654). -2...-022. 6, 480 6, 869 7, 856 11,779 4, 983 12, 220 
December............--------- 5, 280 8, 355 7, 783 10, 847 7, 144 14, 209 
Tota ere 8 56, 040 111, 004 84, 565 94, 993 103, 261 125, 104 


DENVER, COLO. 


Receipts. 

VOMUALYy Oe th ye ae se es le ese 28, 536 20,027 66, 765 62,672 87,725 118,686 
MGWTUATY)- 2/5) Musee wos doe 24,643 18,498 113, 511 80, 965 62,699 127, 720 
MianGb aos ab Geng Sa ooo Ss tae. 33, 242 22,682 101, 463 88 , 963 93, 715 136, 428 
UG oyirl) eee ate at eco eee eee 12,612 20,096 42,026 67,805 102,644 196, 830 
Miaiyetec suis wittags yet beset. as, 6,891 8,200 17, 535 53, 268 58,072 53,873 
June syne os lee ih ee te ee 9,770 18,340 31,254 68, 429 71,051 41,411 
ATU Ah eee ee cos dee. 17,084 42,950 76,429 81, 444 47,472 70,803 
SAMIONIST Bios e aes nels = cea 23,876 91, 330 94,516 80, 460 182,684 95,690 
Septembenss vee as. cl ess: 122,723 301,118 353, 809 224, 405 337,679 205,817 
Ochobersssse ee oe tase! 280,275 472,506 594, 152 319, 594 447,275 565, 840 
INOVemberehe. mec eee Cal ys 182, 440 329, 626 432,863 373, 996 357,045 370, 556 
December iy cries sot asae 23,078 63, 636 135, 575 149, 758 239,091 95,034 

PR OTe ete Ste 765,170 | 1,409,009 | 2,059,898 | 1,651,759 | 2,087,152 2,078,688 


. Local slaughter. 


JETS JI eR 10,359 7,820 8,202 13,351 13, 226 20, 966 
REBIaR yea Wey, 7,410 7, 555 8,019 18,088 12) 006 24’ 558 
Nay) NE 10,100 7,396 8,518 18,675 18,837 37,230 
Arma ian 2) ach 8,773 7,002 7,711 16, 855 23) 853 27) 573 
Ar RE YS PCT 5, 030 6,039 4,530 9,994 22) 901 17,392 
CRISIS aA Ps alow. 5, 983 5,244 1,876 4803 10,028 8,314 
TLS SRO Ve ee ee 7, 532 9, 642 5,106 9, 640 10, 249 7,643 
UNG Sra ed Ue I 9, 532 16, 096 6,880 12) 635 20,514 14) 434 
September-o 228.2. 0 alo... 12, 485 17, 461 10,239 14) 656 33) 358 27; 753 
Oproher el eie 12)851 | 16, 688 17, 845° 28) 554 40) 548 27, 922 
NGmemiberwe slays iT 15, 913 10,014 12,858 13) 608 19,211 14) 839 
Dechmber e.g 658680. 6 15... 7,069 5, 489 3, 595 13, 624 16, 090 10,122 
Tol ces sale alma ae ae 113, 037 116, 446 95, 379 174,483 | 240,821 238, 746 


Stocker and feeder shipments. 


PMU ATV eer te Ree ok RIS Say 6,395 21,536 13,840 50,158 95,029 
BRIG DEWATYNe sao eee erce es se Bese is tae 3,557 3, 807 19,082 25,155 23,131 
MIRCHI ee jb S ok Le [Bane con Sets 7, 734 4,210 13,128 18, 702 17, 004 
PNG ofS ALESIS 0 ne ta ee OT a 2,745 9,292 10,797 19,490 88,895 
IE I SE ern A pg 2 540 3,451 13,242 14,655 38,990 
NENTS) Ges Aad Bet GCs ee ek 2 Ra Te 5, 931 22,058 37,008 27,838 31,175 
CALE hy ee ie aa es 1 See 8 a 10,716 39, 272 37,020 11,673 51,873 
PASTE eae EN Ge SU Oa a 6, 764 24,093 8,088 40, 548 12,175 
Septembersay soy ou. Rls ee 76,679 128, 955 51, 790 165, 294 101,992 
Oeobenrse ie. ce bE SSE a SE 299, 412 345,290 211,377 368, 201 404, 765 
Neviember se ena 2 OOF i PRC eee 298, 071 368, 167 359, 172 336,015 397, 609 
IDE Cemier SA REG ke bl AE 2 aE 22,221 59, 949 146, 760 212,412 86,052 

M11 res} PAE tA RM Re CP A ee 740,765 | 1,030,080 921,304 | 1,290,151 1,348,690 


1 No stocker and feeder shipments from this public stockyard. 
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TABLE 62.—Sheep: Monthly receipts, slaughter, and stocker and feeder shipments at pub- 
lic stockyards, 1915 to 1920. (Number of animals)—Continued. 


CINCINNATI, OHIO. 


Receipts. 
Month 1915 1916 1917 1918 1919 1920 
Janvaryes. 2.2 Cue so eee 5,893 5,179 3,557 1,195 4,236 4,016 
MeDRIALy ochre CRs eee, 1,197 5, 452 2,184 1,126 1,950 2,469 
Marchseccs (1 Rat IMCs 4,735 3,386 2,092 1,642 2,693 1,856 
Asprilias i. oad Bee eee 7, 444 4,566 1,281 2,044 2,354 2,843 
May ho Ses fee SS 28,836 18, 782 6, 953 5,327 4,667 10, 709 
SUMO A sok eR SER 58,676 71,678 52,168 42,261 45,380 79,146 
Julyze soe SPARS is eer 87,034 87,909 56,011 72,002 90,040 101,137 
ATISUSE ccs Le eae a 97,139 88,959 93,640 ' 108, 546 86,239 
September. jae eee s ase 27,329 20,030 28,005 31, 536 36,000 36,088 
Octobervat ss See sss Re 15, 560 12,599 14, 450 11,714 18,039 19,160 
November. sj (Oe etil oes 13,052 8,521 7,293 9,518 10,244 14,600 
December. = - hte hs sb ees 9,294 5,180 2,695 5,649 10, 543 7,385 
Total es Jose Gee eee 356, 189 332,241 | 270,329 274, 554 334, 692 365, 648 
Local slaughter. 
5,082 5,083 2,729 829 3,794 2,791 
1,132 5,155 1,625 940 1,439 2,358 
4,296 3,162 2,065 1,394 2,041 1,702 
4,885 3,821 1,181 1,226 1,780 2,472 
7,459 10,472 3, 953 3,088 2,406 4,961 
16,053 11, 460 9,547 3,909 7,824 12,520 
17,649 3,273 6, 483 9,491 9,326 4,550 
August 22,923 10,209 10,820 10,353 18,679 16, 474 
September s Seewee ss eae 12,134 7,805 3,418 6,139 12,571 10,590 
Octobersse eee kere es sien 12,864 8,411 4,599 4,943 11,273 9,010 
INOVentber. sector. abe sas 11, 434 5, 954 2,722 5,645 7,311 7,925 
December = 2's e Stee oes 8,454 4,572 1,828 4,123 5,867 5,893 
DOtal en ats Grae cls ess 124, 365 79,377 50,970 52,080 84,311 81,246 
Stocker and feeder shipments. 
ANU ALY Secs ce eae eee oa ae secs acne | pee aes m esa eee ne Sareea oeroe eae Gy Bee aa Bers 
MODI arvensis soe oe See ee ASE NS AA Sec [So eS El aos osteo eee eee Pee eee 111 
Marche: 2 252) :G58 eB se 52 SSeS to EUS. oo CUS oo. SESE, oa] San oes eee eee eee 
SAR RIES oo RONG RE sao RB BOUIOE sya oR Oe Been Ses POR eee eee eee te feces IRR 
Mayo oo. SSP Abe AL Dos s2e SUOSIRE ook ee TOS) |E .. 2... DOE. 77 1363) 5st oe 
Juries s Sey PBGS Ee ee b sce ee TY 908 286 375 424 1,512 
Tel y sesso Ls 1 ORAS io PEO 2 Soe Ges. 1,107 295 1,239 901 2,222 
Anioustosis: SSOGE Slo ORB UR AB os CS OAR, 2,469 226 1,894 2,480 2,495 
September 2s) 2he 22 ss 2c EROS? s 22 PON 256 178 773 2,340 | 894 
Mctober: so Pye ess SOE ONE 0 5 OER: 222 330 372 1,230 671 
November: 2.) 40h. 52 ROOuED ck BES: ba Ub ees he a tS ees ee 288 265 
December. 2a! ERs OP | REG 2 LE GES; SOAs. Se eI oo aes 282. )-..<—- Sea 
Total. 2200.02 EPSBE TS eo Gee: 5,271 1,315 4,730 8,145 8,170 
OKLAHOMA, OKLA. 
Receipts. 
January... .. 4.8CF.0s. 2222 Bet 2,311 9,169 8, 018 2, 744 1,128 521 
Fobraary.. 2 j-Gebes 2.0 2 Sen 3,527 5,019 1,703 2,671 497 1,143 
March iiss. 0.503 8h cob REL 2, 075 4, 559 1, 424 2,524 440 1,349 
Aprile). 2S Oeb er. LAR. 4,816 1,311 3, 934 271 1,719 132 
OS a eS a es 11, 984 12, 550 10, 144 6, 572 2,590 510 
Bos: oF Papago) OE aT ee ELE 5, 629 4, 093 3, 632 894 1, 291 769 
Tabyes eee See UE Meee 4,645 1,749 3,110 2,519 3, 234 919 
August 25. 2s eee Oho tl Baus 9, 864 10, 460 3,975 3, 682 1,343 3,994 
September = -ce2 60). Ee. 2,814 22, 261 8, 054 343 3, 192 1,997 
Octobers se = VPNs 0h Le 5, 149 18, 295 3, 447 3, 133 1, 263 1,614 
November... 1.21 0.¢80... 5502. 6, 130 13, 344 2, 234 1, 856 684 984 
December... 21.028. 5.5 Gk. 9, 785 12, 056 749 2,307 1,674 880 
Totals. f3L eee 68, 729 114, 866 50, 424 31, 516 19, 055 14, 812 
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TABLE 62.—Sheep: Monthly receipts, slaughter, and stocker and feeder shipments at 
public stockyards, 1915 to 1920. (Number of animals)—Continued. 
OKLAHOMA, OKLA.—Continued. 


Local slaughter. 


Month. 1915 1916 1917 1918 1919 1920 
1,939 7,647 7, 499 2,412 278 290 
1,710 3,774 1} 806 2) 414 29 557 
1,968 4,215 557 2) 358 154 666 
4,816 1, 286 2, 905 271 852 74 
10, 765 10, 313 7, 340 1,031 1, 645 152 
2} 687 1, 694 1) 845 543 299 225 
1, 156 1, 236 725 883 1, 160 354 
ns lg RO Be Tt 4,437 928 541 352 531 
1,477 1,648 1,138 967 669 454 
1, 955 12) 853 1, 840 515 821 346 
Wopeiberste es 63. Te 3,999 11, 587 732 411 281 455 
December............ ea 6, 828 11, 272 186 1, 422 1,111 920 
Potaivereenee ny ee 39, 300 71, 962 27, 501 13, 768 7,651 5, 024 


UBB Too 2ecb se beg sbeacuended bocccendaocdadoueuacouad loocoaosecere 2a ee teroduoocllcoapboacoces 
HERE Ain eerte eter enisiaia sis cic alsieraeicie cin stel|aleic nis nici etsicel eee wie saleisine cic) eiatiemeisisiel< cle 309 267 
LE ee ee ee S OCD BOCES RSH Bae SEOSuetod HERS eHEcosGd be spemee Aras 153 240 131 
PAN SMe eee te etna aie rein ia losis ciniciciaie Sicicicil aiejaieiie icici 373 4 CEU Ee Sos ones 
Snore to ccocéuosecitiedoednueed bear eeedeene bcbosbobeses He doco bdoas ood boooaducnEes 194 
JUMP eee epee ho ceciscrccces|- <2 es es ceed 282 962 320 37 77 
Weldon eee ee cee RELL Een Ie eee emia 270 2,021 13 1,615 148 
ATID TISUsetemoree Seetae ccc ccset|sebaccsedees 5, 985 1,362 141 419 947 
Septembers a7 soci <2 sjas- acin|e + riasf-e- 2s 13, 425 4,506 1,596 1,344 722 
OCTODCR Eee eat ces senmcs|-stincas cae 3, 710 1,987 954 916 323 
INO VOI DOES Eaton ste earctevic cie'a| seperate enews 805 670 Ste Ue seer ese St SSSR 
TD EPS PON SLE) Se: Seeing PS Ba 595 1,698 240 232 
PDO ta tetera sees sae | sek aaacece 24, 477 13, 090 5, 490 5, 850 3, 041 


CLEVELAND, OHIO. 


Receipts. 

29,515 21,347 43, 596 22,121 34,146 40,311 
17,415 11, 807 19,750 20, 874 25, 332 28, 479 
14,717 8, 298 17, 298 14, 167 18,877 15,119 
14, 410 11, 387 15, 561 29,411 28,519 32, 683 
12,870 12,196 17,970 19, 489 26,071 19, 230 
10, 636 11,171 16, 558 25,741 31,941 40,392 
10, 967 8, 250 17, 230 28, 056 41,273 52,577 
é 15, 541 20,970 34,825 51, 190 59, 983 40,970 
Septentbertereeescsscccesnoe 26,781 29,610 28,161 33,721 34,711 26, 487 
Oefober ieee ois Oe 29,607 37, 987 37,417 30,919 46, 368 37,993 
iNGvemberee teem ese 46,737 46, 364 39,957 48, 340 54, 145 45, 848 
December. oo:o2--4- Bee. 2-8: 29,719 34, 739 31,461 46, 233 65, 612 39, 655 
Potaleeencene srs seen ad saes 258,915 254, 126 319, 784 370, 262 466, 978 419,744 

Local slaughter. 
Januanye SPE Ree. el Ons 27,965 13,529 10,005 9,375 15, 603 14,712 
Hepruanrye ho... RE Boe Sos 10,068 10,419 6,795 5, 486 12,934 10, 582 
Marche asa .8e!. tte) Mohs 12,842 5, 822 5,118 2,960 7,642 8,910 
Asghar aie k Be 12,210 7,617 5,946 7, 224 11,114 16,347 
IM Veeco ooo annie aft bia crola iba ane ie 9,875 7,119 7, 278 6, 430 12,078 11,577 
SUE 2) ae tt OC a 9,009 9,605 6,701 9, 885 9,008 12, 326 
Tye ore so st D4 BRO 10,005 7,721 7,723 9,931 12,173 12,495 
PANIES GS: fo sco e ot aon s ceadee a 13,235 17,121 10,524 13,196 15,362 16, 623 
Saptemiberese sss he ee ee 16,181 17,006 13,229 14,026 18, 968 7, 280 
Octane eee aes 17, 247 17,018 16,675 15, 412 20, 435 19, 434 
INOVOMDET sce cat eset ees 16,427 15,801 15,371 17,625 24,164 21,076 
Decetber st) iise ae sctee ues 13,043 15,175 13,343 20, 244 16,158 16, 467 
Totaless Aono) sven 168, 107 143, 953 118, 208 131,794 175, 634 167,829 
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TABLE 62.—Sheep: Monthly receipts, slaughter, and stocker and feeder shipments at 
public stockyards, 1915 to 1920. (Number of animals)—Continued. 


CLEVELAND, OHIO—Continued. 


Stocker and feeder shipments. 


September: fee oe see 
October 
November 
Decemberys ete sees ea 


1915 


1916 


1917 1918 1919 1920 
EENAN ESS Ae ee. SO ea: sR 
ROT ON (Ca eae eal Seam CA ati sack 2 stat 
PRG EG CUD asi Soa 690 1|> ens Ey eee a 
bo aie BAO O55: fee: + 1 2 aeiea ea anne 

202 565 (464h- 2s eae 
87 167 1,500 362 
Pees 2.0 318 Ma A a dS 
i192 198 Oia [isk se eoeine 
265 4Q4' |. 3s ORR as eras 
Bi 0 || 5 a ae Ie ee are 
746 3, 469 3, 641 362 


TABLE 63.—Mutton (except canned): Yearly exports, United States, 


destination. 


[In thousands of pounds; i. e., 000 omitted.] 


by countries of 


Year ending June 30. 


Calendar year. 


Exported to— 


1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1918 | 1919 | 1920 
United Kingdom........... 723 | 705 |1,087 | 531 | 207] 898 [2,109 | 177 78 88 24 176 

ermuda cs suss versa te 101 | 122} 107] 139] 107} 162] 174) 192 26 63 80 165 
Canada heir yeas seek 781 | 991 |2,078 |4,199 |3,911 |2,545 |2,925 |2,450 |1, 783 |1, 368 |2,595 | 1,819 
IP AMA eee tines 325 270 280 373 391 214 233 295 106 5 177 309 
Newfoundland and Labra- 

CoN) DP Sie aR Cie NN eye eat BA Zo es 13 ANA ENE UE Tae Ne DAI Bi Ee (ne a (eS LO} eee 1 
British West Indies.......-. 4 2 5 5 2 6 66 10 6 4 3 2 
Cubans nevsditonien tik Zi He has 42 39 14 17 65 48 22 46 62 58 35 127 
Other countries............ 13 18 21 2 2 2, 24 26 37 35 95 976 

Total...............-..-|1,989 |2, 160 |3, 596 |5, 266 /4,685 |3,877 |5,553 |3,196 |2,098 {1,631 |3,009 |°3, 575 


1 Compiled from Monthly Summary of Foreign Commerce. 


TABLE 64.—Mutton: Yearly exports, by principal countries. 


[In thousands of pounds; i. e., 000 omitted.] 


Exported from— 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919 
Argentina. .(.... 5.2). - 165, 569 |189, 411 |154, 708 |101, 253 |129, 384 | 77,250 |113,136 | 87,787 |111,145 | 125,131 
PAVISET AA eta eee 190, 229 (129, 569 |115, 372 |204, 932 |193, 264 | 38,344 | 66,813 | 19,175 | 59,687 |.......- 
British South Africa.|........ 67 130 28 112 323 1 PAN ea 46 

ANAC Asya Seale 70 50 35 58 | 1,056 83 188 844 731 4,939 
PeHmeEe eS ee MARL aS eh 348 422 263 209 810 ga5 Pa a56 lew ail aeae aa 

LAN Ces d.S Wr uaa Ya ch eay 284 319 399 247 232 2. 1 
Netherlands: | sseuyo 303 Sony 15, 505 | 21,053 | 15,080 | 19,894 | 25,150 | 4,857) 4,125 2 5, 286 
A ew Zealand.-...:... 227, 865 |211, 595 |248, 569 |246, 363 |280, 324 |302,218 |251, 245 |169, 644 |139,575 |.......- 

WISS IQ We Se sees) 618 361 310 423 105 ty Pa i Panes oat Fee mien ye EL SLE psc, 
Sweden coe yc eO ce de 109 78 113 152 54 2 3 tee 
United States......- 1,997 | 2,574] 5,076} 4,789 | 3,847] 4,231] 5,258] 2,862] 1,631 3, 009 
Uruguay. seas see 8,092 | 6,476 | 3,309 }.......2 5,396: | 7,806 } 8,088 | 4,589 |... 2222}... oe 


1 Tallow. 
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TABLE 65.— Mutton and lamb: Yearly imports, United States. 
[In thousands of pounds; i. e., 000 omitted.] 


Year ending June 30. Calendar year. 
Imported from— 
1914 1915 1916 1917 1918 1918 1919 1920 

Argentina: 2022. .42. 5,082 }- 12,049] 19,077 3,799 TAG RY Wes aio aee 1, 307 9,010 
Australia 2704 .5.- 3, 291 ODA INET. aa SiMe bate Ato icls 2 alas lol stores ere ecole aretcyne erate 67 1, 429 
Canadensis See 113 480 41 118 497 608 6, 792 9, 208 
lal Oe cemcoacnUEce rl SAGE betes RASRtseace Bbmes saceK 787-4 SOS BE BAO HG ERGO Co pice eres bye perarirs ai an 
Buegland ee. 1, 305 LOT tere Sore teeia| e seared ceneyera | eraiatotctnieh sires] enete rare avereyta | Merete tel 11,699 
Mex COMME aera nei stele 7S SERS Os brea loosbe Hooda lsacacapacd Panoancsca pcooLcooellassapaunsellcooadossas 
New Zealand......... 639 Dee Te eae IE eM OS PI EN ES 43 65, 183 
Urngay. 228 kee se 2, 231 791 1, 140 RT es pS ew i Ge Nee 4,639 
Other countries....-. WAN EGASSobiacl oobeE encod ancancare a EW Isbahie Set aol bASeicaseca bebe cs arane 

4 HC le Dt 12,711 | 15,529 | 20,258 4, 684 2, 008 608 8,209 | 101,168 

1 Compiled from Monthly Summary of Foreign Commerce. 2 Probably re-exports. 


TaBLE 66.— Mutton: Yearly imports, by principal countries. 
[in thousands of pounds; i. e., 000 omitted.] 


Imported by— 1910 1911 1912 1913 1914 | 1915 1916 1917 1918 1919 

British South Africa.|......-.- 2,746 | 1,402] 1,593 162 24 10 20 1 175 

EAS PACG Ey.) a | 3,409 | 5,333 | 5,410] 4,194] 2,906] 2,786] 2,008] 5,311| 4,746 
Cilban eee ce eancecee 40 23 18 5 US ei APA WT ECHL ae 
Denmark..........- 4,605 | 4,055] 3,072] 4,357] 2,913 HAS fa Ora Ms I Re RG ar WSS 
Mrancesee in. oa. 155 622 | 1,194 975 | 6,346 | 20,409 | 29,309 | 35,172 | 29,944 | 63, 448 
Germany.-.......--- 651 488 CA a RBH (A ee eel Co aeeaael beecstre KHar code Geaaness 
Netherlands......... 19 116 69 42 49 10 40 | 2,985 13 1, 224 
Sweden............- 1,268 | 1,331 | 1,384 938 522 116 26 3 GH Wesenoue 
United Kingdom... .|622, 296 |511, 868 |574, 698 |604,152 |577, 339 |527, 517 |406, 814 |292, 922 |237, 862 |478, 987 
WnitediStabessesnce|e sccc cen |e. dene cclnns soe s 554 | 19,876 | 11,879 | 17,285 | 5,624 608 | 8,209 


TABLE 67.—Sheep: Weekly average price per 100 pounds, 1918 to 1920. 


CHICAGO. 
Lambs. Yearlings. 
Spring 
Feeders. 

. lambs 

Week end = ) 
ie we Choice Medium} | - abel, anal Choice | Medium ica 

an an ulls. : an an 

prime. | good. Good ieee prime. | good. ane 


choice. medium. 


July 


Aug. 


Seni ae 171 | 1668 | 31.75 | 1727) 16:19 


Me ae poe Coe 17. 66 16. 59 11.75 17. 03 16. 07 
PM eebe bbe Gebe 17. 93 16.70; 11.75 16. 60 15. 63 
PSS Se HSE eae 17. 59 16. 25 11. 40 16. 06 14.73 
Octo sss BR ee 16. 33 14, 90 10.00 | 14.75 13. 05 
Wid adec ak eooe 16.10 14, 83 10. 20 14. 03 12. 28 
AST Aaa 15. 68 1+. 48 10. 00 13. 45 10. 9X 
20a sees Bass 16. 04 14, 97 10. 60 14, 04 11. 96 
NOV)! ere gases oo: 16 63 15. 67 11. 53 14. 38 12.55 
Qe dlesocanagae | 15.95 14. 95 11.15 14, 22 12. 13 
WG Sebde 6 S55d00 15. 23 14, 39 10. 59 13. 91 11. 88 
SS lornte chaieie eit 15. 83 15. 01 11.13 14, 22 12. 38 
BOM n en cree | 15. 27 14. 61 10. 94 14, 00 12. 38 
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TaBLE 67.—Sheep: Weekly average price per 100 pounds, 1918 to 1920—Continued. 
CHICAGO—Continued. 


Lambs. Yearlings. 
: Feeders. Epring 
— J 
Weck ending Choice [Medium] goodand| Choice |Medium F poder s, 
an an ulls. . and and 
: Good |Common A and 
prime. | good. anid and prime. | good chpice: 
choice. |medium. 
1918. : 
Dec. 7............| $15.26 | $14.63 | $10.98 | $14.15 | $12.58 /........: $12.43 | $11.35 $10 15 
1 a ae ace a lo. 47 14. 75 11503 14.10 L268 ee 12. 90 11. 59 10. 38 
PO Eee ee eres 14, 78 14, 02 10. 68 13. 65 aI 397 8 10 ar 12. 36 DUS LESS FHH 
Or eu Sea a a 15.18 14, 41 11.13 14. 06 Ui Aas sapped ape 12.79 TS ee SS eee 
1919 
Jaren (esses sce saly Gd 15. 54 12. 20 14. 28 SDH oleae seen 13. 86 12.51 10.75 
1 be legs & Reel iS 17.11 16. 14 12. 80 14, 75 T3603 ELCs ee 14, 46° TBP ee cece 
Bret hrk ote 16. 61 15. 74 12.55 14, 79 aH 7 (0) eee seer 14, 42 V3 05e | eeeeeeeee 
ela os eae 16. 31 15. 56 12.53 14, 87 TSE 75 ss su se 14, 28 292i ea eG 
Mebiiihes ees ees 16. 57 15. 84 12. 98 14. 88 IBS Gy sop ebaeod | 14.60 NE ROP e O ae 
LSA ha HGa 17.06 16. 22 13. 33 14, 88 ab Saat rege Lie Be 14, 92 13585) eee 
NG sane n tat 17. 41 16. 43 13. 78 15, 28 eS REE a uae 15. 39 ISON Re eee 
Pap fia Spee ga Ne 18. 20 17, 24 14, 53 16. 32 ‘ 16. 23 7 
Mar re See eee 8163. 17.78'|* .14.88'} 16.79 16.91 fi 
Be aue on tide 19. 45 18. 71 15.85 | 17.59 17. 95 
Wethers. Ewes. 
Waa Choice | Medium | Feeders, | choice | Medium Breeding, 
and and Bee and and Culls. good 
prime good. choice. | Prime good. chaiee: 
1918 

FUME WTS G EONS defence PA ee ea alts ay rere teres Se [ton ape EES cc cia cele oie cll Metal reer a npr 
$7. 25 | $13. 33 
G583 1 eae 
62504 Bee ee 
July 6. 66 15.00 
Cdl 15. 05 
7. 25 15. 25 
; i 7.10 15.35 
Aug. fi 3 2 7.00 15. 38 
5 H i 7.00 15. 68 
: f i 7.00 15. 53 
i b 7 i : 6. 80 15.35 
f i } } j 6.75 15. 38 
Sept iidisniencacoue shee SES Cae 12.70 12. 09 11, 28 11.78 10. 91 6. 06 15. 34 
aL Antti atime hurtin peeh aE es 12. 69 12.16 11. 58 11. 85 10. 95 6. 00 15. 05 
Pa at Sal eR ct eS A Oe 12. 93 12, 43 T1. 84 11. 88 10. 88 6.00 ors 
28 RE TE ING RE cu lee Bea 12875 12. 08 11. 80 11.65 10. 65 5. 90 15.10 
(Ole) Fahsiol pasa tithe raph alta at Saba hy 11.69 11. 04° 11. 05 10. 70 9. 78 5. 40 14. 68 
AIPA DN ch etek ib stl Sala hide oe 11.18 10. 57 10. 56 10.35 9. 58 5. 25 13. 98 
TR OES epee aU Fas aeiape nae 10. 88 10. 20 9, 95 10. 18 9. 30 5. 25 12. 80 
DGPS RE REN OAR a eee tae 11.30 10. 68 10.15 10. 23 9. 33 Boole AQN75 
INGEN (Spe See aS eRe SNES UE HEE as 11.68 11.16 10. 50 10. 38 9.63 iis 12.75 
10. 84° 10. 30 9.95 9. 77 9. 10 23s See eae 
10.18 9. 55 8. 84 9, 13 8.38 4S G3H|maeteeeee 
10. 51 9.99 9. 10 9.33 8. 58 4) SBy soneee cee 
10. 31 9.79 8.75 9.19 8. 59 4S SBI saat eee ee 
Dec. 10. 65 10. 06 9. 00 9.35 8. 63 LG Hooke sack se 
11. 04 10. 33 9. 38 9. 54 8. 68 B88 e Sass 
10. 44 CREXO soeapedada 9. 21 8.35 ORGOS| paeieenteer 
10. 63 LOMGR Seeea sees 9. 63 8. 81 OL5SH waters 

Jan. 11. 41 10. 74 10. 43 9. 48 6. 20 

11. 82 11. 06 10. 80 9. 90 6. 33 

11. 62 10. 89 10. 63 9. 78 6. 30 

11. 58 10. 86 10. 52 9.77 6, 28 

Feb. 11. 81 11.15 10. 78 10. 02 6. 45 

11. 93 11, 28 10. 89 10.14 6. 60 

12. 30 11. 63 11. 38 10. 50 6.93 

12. 98 12. 35 12. 09 10. 89 7.00 

Mar. 13. 52 12, 88 12, 62 11. 34 7.05 

14, 45 13. 83 13. 51 12.15 7.35 


TABLE 
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67.—Sheep: Weekly average price per 100 pounds, 1918 to 1920—Continued. 


Lam Ewes. 
arabs Year- e Breed- 
eprine ling ing Hecdsr Feeder 
a ambs,} weth- ewes, |lambs, | ewes, 
payer’ aed medi- | ers, Medi- full | medi- | medi- 
ne oT are um to | medi- eS mouths} um to | um to 
ca lbs choice. | um to BLOGS to year-| choice. | good.! 
es prime. : lings 
up). 
1919. 

Mar, 15... $17, 21 $13. 20 
22.52. 17. 28 13. 41 
29.25. 17.19 13. 50 

Apr. 5... 17. 45 13. 80 i 
12... 17. 10 13. 93 3 
19.. | 16. 93 13. 78 } 

26.. b 13. 65 8.90 

May 3... 13. 65 8.93 
10.. 13. 89 9.10 
Liss 11.13 7. 55 
24... 10. 55 7.10 
oles 10. 31 7. 06 

June 7.. 9, 23 6. 05 
14... 8. 25 §. 20 
2152. 8. 20 5. 20 

; 28.502 7. 28 4,18 

July; 2532. 7. 81 4, 53 
123 8.13 4,75 
19s 8. 43 4.88 
26... 8. 40 4. 88 

Aug. 2.. 8. 10 4,63 

es 8.05 4.68 
16... 8. 50 5. 00 
23g 8. 83 5. 20 
30... 8. 33 5. 00 

Sept. 6.. 7. 88 4, 48 
LBs, 7. 93 4, 50 
20... 7.30 4,25 
Cesar 6. 74 3. 88 

Oct. (455.5 7. 20 4.45 
Wey 7.13 4. 65 
Shee 6. 89 4, 

CER 7. 40 4, 

Nov. 1.... 7.45 4, 

8... 7. 40 4, 
Toe 7. 60 4, 
PDA eses 7.71 4, 
29... 7. 80 4. 

Dec. 6... 8. 49 5. 68 
13 hee 8. 79 5. 88 
20... 8. 90 6. 00 
Pals 9. 19 6. 16 

1920. 

Janneer oe 9. 60 (He iibacaceae A ROT see ratateel 
Loess 9.95 GRODie | heereneets EVES eeae bee 
7a 10. 50 GRSD Rese ee 16.48 |...----. 
2A) 10. 88 eA OU Soe ieee OD erate 
Biles 12. 03 S00 Cees WBS 20 eee 

Feb. 751. 11. 80 LH 8 hha Bigs ee Bay SaaS SS 
14... 12. 48 eR i age Bu tale Masts lesaoken 
ae 12. 50 CHS Wrleeo sense R25 Sere 
Pree ere 12. 88 BHR opod ose Wee ele esoasee 

Mares) 655.0 12.78 SUBS eee LGSGON eee 
Bee 12. 73 Chats jSoE SHAS TGAS8) eee 
PADS 12. 53 Sr 20 easement NGN25 | Aeceeeicre 
Palos 12. 98 S235) 2 sabe UGH PA leGosesuc 

ADEN aos. 13. 00 tethered eats sae 163/50) |e soe 
10... b 13.00 ShOS sees GOO eens 
Disak Gj 13.19 CROW pascce sees Ue WOezascoe 
24.00. b 12. 00 aN faci Sees AOD Rese srie re 

(Maa panes tlie mi eees ell aT RNG SM ces see 15. 05 12. 00 S007 aera TAS OO Ne ae cic 

Ses AL 71 On Reena rarer (OT OU ad eae 14, 68 11. 40 Wero0 ee eeeeee 135/30) |(j- 52-225 
pee 17. 31 19.00 | 14.88 11. 48 GNOS ee eeeees WSs) 20) |e eee 
PPA AL 16. 00 17.33 | 13.70 10. 90 (OCG I i hacen PATH ea eebeas 
29... 15. 55 16.30 | 13.28 9. 78 (HO) ocesesee DP Ree Sone 6 


1 Classification adopted January, 1920. 


TABLE 


Week 
ending— 
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67.—Sheep: Weeklu average price per 100 pounds, 1918 to 1920.—Continued. 


| Spring 
| lambs, 
Culls | medi- 
and | um to 
com- | choice. 
mon. 


Aug. (paste 
Sept. gan 


Oct. “252.. 


Nov. 6.... 


Dec nesuaa 


Mine) Wrares 


Tulyamoeee 


Aug. ign 


Sept. 6.... 


Oct ieee 


$11.45 | $15.73 
11.43 | 15.53 


wn 


SUSU? 2. V.00 NUT AUN SENT OO NANT N 90 90 90 90 00 1'N1100 00.90 se 


DOWDMNWMWWOhWWHMNODO WA 


oe) 


Pam yGA CCIE SAS AeA HAH EDIS PI ICO DES IGS Ii IES IG IED OIe De) 


DLN NH Wim 09.09 00.00 09.00 Fm ee CORR RR C9 COR ee 
23D BOD IND 9 3169 G9 DDO GO G2 A bs bs 0 0 ON HD RD 
SHOUAMASAHGSADHDWHHSAAAAMMOSSON S 


SRSRSSES 


Feeder | Feeder 
lambs, | ewes, 
medi- | medi- 


| um to | um to 


choice. | good! 


POULT TD D1 HT > 101.90 90 90 90 90 90 G0 99 90 90 21 90 HE 
WW OO G1 0100 10109 00 © OO CO On 1 


coro 


4.65 


. 


_ 
bo 
ns 
ee oven 


e 
ay 
for) 
bo 
be 
RSSSHRSSSSSSSSRLS 


ay 
Oo 
00 

Nada tad ted adl seats ltS Also 


9. 38 3.15 


S'S 00 GO 
BSSR8 
BOSS DOOW RN OW OB Ore et 


Norn 
1 OO Ot 


= 
o 


PSST Ha bee Bes PERSP CASES Feb Bs C1 Cre, HR Ot Oo Cru 0 Ot 100/00, G06 61k 


CHEE COCA EIES TES Tes IGS IRS te GIO 


$14. 33 
14.03 
14.20 
14.09 
14.00 


= 
~ 
or) 


_ 
= 
on 
So 
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TABLE 67.—Sheep: Weekly average price per 100 pounds, 1918 to 1920.—Continued. 


KANSAS CITY—Continued. 
é 


Dec. 


Mar. 


Mayauel see 


June 


July 


Sept. 


Oct. 


Nov. 


Dec. 


25... 


1921. 
Janis +) Uo. 


Lambs 

pune 

. lambs, 

Medi, | Moae | cums | meri 
A a and | um to 

prime) prime | eom-_ |choice 
(84 Ibs. | (85 Ibs arial : 

down).| up). 5 

Na 22 Beye io SLOM Slee eee 
LSSSSa | bevy a OM St eau 
IBY ORI eae LOLS eae ee 
ASESS alee eos TO8505 | Sepa 
DANOGH| Een TOWTS EERE 
TONOS Mo Sa IR SOR |r aes 
TIEY IRS o aaa, G23 |e hee ee 
ASO e| se es! TAGE 2 es ee 
GSS IES ek 7g 9 hs Ue 
TGS9OK |e see P20 | sale ae 
1778). BERR ee Se oles eee 
USsGose OOS RS ee ae 
USSG Ee at ao SAS 27 ee eaters 
it 7) ee ANG 3M ais 4 Ula 
Toe Vie Sed a Sulisl: wees 
Sarees ase TANS Oss a= 
VRefOReo iL ost MA Gh eee 
V8EGEM Es Joos: AE GR ee es 
PSPAOK a eee ne Pay, ee a A 
x TAG eer cone 
5 VASOSM| Seas x2 
H D1? 54¢. a3) ee are 
.¢ T5H633| see oe 
b LONGEST eee 
4 1d ls a eee 
% GH 25i) eae om 
USH4St es st aU eee sce Es 
W770) Ieee een a TAS ZON | eae 
WAG Sie os 14.88 | 318.79 
TEE eee ae 12.88 | 15.53 
IBC Gaeosoes 11.38 14.69 
aT aoa seee 11.25 } 14.99 
oS 7A Na ae ae 10.90} 15.35 
LS HOS hse ee awe 9.68 | 15.34 
BEER deopsodoc CLO es sees 
PS RSO eee Sx SOG EHiee See 
OOS ee (et U I Bases 
BSUS see ce Sats SHOOM Sa 
LD AGSia| eee sete yh): | oueneor 
IPAS ye, ye hl Lae ee 
TIE GOR Eee Says Csis Uh Ee sees 
LOSS5n |e oe (Be Ud coe sea 
HOV A|e ae eae AOO RE Sates a8 
ESCO Ci Pe Rae TRG aa Meee 
$44 Jol So Coun Pe etscae 
PE S| Meee eee Sh06 AE ee 
TDALO A Ss Ae Sisal e = ka teeet 
IDB Ee Uiptate ky Ra Ser 
TH Oy ae er Coals es eater 
JOS59 see CAO a eE 
LOSOS HS) Ba Uipteteonl Ieee 
ORSON Fa Bes (isis De eae 
Gy or lose a shits fl science 
POO Nit in 829852 2a kaos 
UA OO ee 832872 ob ae 
TO RAT ee ks eet 
HOS Neasobode AAAS SE ee 
LOG4 252 ee TASael weeieeer 
QE TON ak Meg VAC Meee ES ae 
O29 see Uso Mae osteies 
QUSS ase aes (7 Eoe Se mes 
10504; 1) 0 CRS BRS ticles 


Year- 
ling 
weth- 
ers, 
medi- 
um to 
prime. 


50'S 90.00 00 X1'~1'G0 (00! G0 Go ¢ 
AIO O or) 00 ORI Or 
WSSSSSMHDAS 


8. 42 


EERIE ORED SERIE ED CD GO GOED COSSIESIC OCD EES IENTIESIESIES ISIC 
OIDAWRON OH UWNUAMNOHOOORUAMAM 
MIW AO DHWDISSSORASHAARAWSOWW SMO 


cx 
S 
a 


Ewes 
Medi- Culls 
and 
um to | ¢om- 
choice orn 


He S200 OS O00 CO 


Preed- 

ing | Feeder} Feeder 
ewes, | lambs, | ewes, 

full | medi- | medi- 
mouths| um to | um to 
to year-| choice. | good. 

lings. 

$10. 70 | $11.38 |........ 
LORS SMe TE 88s es 
Devers TELCO Aas se 
OO» la ORO Ramee 
G5 OF eel O 4 | Sees 
9.50 PLP RH ae ae sce 
9. 80 TIPS aes eh A 
ORT Oy eel DUG Dee eee 
WG IRE PReB Ag sae 
10.00 UG BR eeee sea 
LOSRDY | la O Sale ae 
11.20 1 Os eae o6 
11. 25 LORS 2 ee 
Os) eG. GBs ae Be 
PS) ep Gel Sinton tee 
STS) GO 424 | meee 
DT OOS G89 3n Eee sae 
11.00 JOSSSi |S 
hs 7) UGB. See e eee 
12. 20 1b 76) Ses ese 
12.55 1s S15). neow ee 
12. 65 P58 25i1| eee ees 
12.75 WOSGOM Basse 
12.75 LGGISa| Se eeeeee 
Lsipsh Nea IGN see sae 


RRS E EMER DCD SO CIC CSISS ICM ISIS IES He Ie Nee ool Ie eo) 
LID OW BW OIARWOAUINY ARRON EE SON HRS 
ARIAS H AND ASSSWASAUWWWOWWWARHS 


- 
i} 
or 


1 Classification adopted January, 1920. 


96 BULLETIN 982, U. S. DEPARTMENT OF AGRICULTURE. 


TaBLE 67.—Sheep: Weekly average price per 100 pounds, 1918 to 1920—Continued. 


OMAHA. 
Lamb E | | 
ambs 
_ Year- hihi Breed- 
= ea Spring ling. Weth- ing Poeder Feeder 
. i ambs,| weth- | ers, ewes, | lambs, | ewes, 
neck ene Meee Culls | medi- | ers, | medi- | y7,4;, | Culls | full | medi- | medi- 
S prime | prime | 224 | um to | medi- | umto| 74, |. and | mouths! um to | um to 
(84 Ibs. | (85 Ibs.| CO™- choice. | um to | prime. choice,| ©°™- to year-| choice. | good.1 
down). up) mon prime. ‘| mon gs. 
1919. 
May 3... $18.04 $19.38 | $16.23 | $15.40 | $13.38 540.) Sse Fl eae eee 
10.. 19.18 19.21 16.60} 15.63] 13.63 Bees Asllaes Sede) | saemcee 
Wes 14. 50 17.98 | 13.28). 12.58 | 11.58 el eee el ae ee ee 
24... 13.13 17.90 | 12.50) 11.35] 10.55 BUR ese sat lsoceeoe: iocdseses 
63 Da 13323; 18.04 | 12.13) 11.19 9.89 2169.) cise a|Posae= sale ceaee = 
June 7... 13.48 17.85 | 11.90} 10.75 9. 65 (Ee 3) Beeeecte| Saeed cae -eaaeaee 
14.. 14, 43 18.15 | 12.48} 10.60 9.65 1 QO 2 cia) Seal Eee res Mbp 
773 APs ey Iain LP P.20\ PeSpae a ea] pa] AR 9174 Uo ee 13. 75 9.75 8.43 5..93))\)) S9205h|Reaeeaes| Meee ccs 
2B aL A ih ayeyeenes ae ited e()M | eerie 12.50 8. 45 6.60 4.60 8.20) $1200) 2222222. 
Daly; We ese al HOO nase eel Bale see 12.25 8.75 6.59.| 4.56 900)|) L225 ieee 
AZ sce T6s08ae. cee et TQS Al cise 12.25 9.15 7.28 4.88 QsO5 A WS bal 2 se 
19.. 8.25 5D. 68) | DOS68h belo s4s eee. 
26... 8.65 6.00) LOSS85alp dsia mete 
Aug. 2.. 8.03 5.00\|  LLUSOSs pels: 80a see ee. 
7.65 4.93 | LOS580bE) US1S. gees aes: 
3 8.25 5.50'| LOS85air 13-63 eee 
i 8.30 5.25 | 1OR@8alr W427 eo eS 
3 7.93 5203') 10RD El pel Sie eee aa 
Sept. “3 7.07 4.38 O5S3 5b W263 ies ee 
1 re (eats) 4,25 OF85ule D251 ES ae 
x 6.60 3. 78 93505|: L038 2 Soeee 
5 6.28 3.88 O50 sf ORSON eae 
Oct. # 6. 40 3.98 OS7Osie WOON Kee oes 
S 6.80 4.35 | LOsV5o\e W385 oo eee - 
= 6.80 4.40 | 1O285alp 1.35 Wass ee 
lan Al15) |, VOS50 pp llszial eee 
Nov. aod 5.15 | JOs50u US eee: 
7.77 5.37 |) LOSSO Fl ple 257 ee eee 
8.04 5.63) | > LOS50 xp il 63a eee eee 
7.55, DLO LOSSO Re lier coy eee 
7.69 5.24) 10FS50es Loess 
Dec. 8.37 5.73 |) 10s4835\" 12.30) eee = 
8.79 6:38 | 107061" T2573 eee 
8.90 6.63) 1/33e8)), |e SONS Se 
9.29 6297 |e Bee 1401) eee 
1920. 
Jan. 3 11.38 9.63 eds 
11. 40 9. 96 7.45 
11.60 | 10.59 7.75 
12.23 | 10.78 ao) 
13.63 | 11.40 8.35 
Feb. 13.25 | 10.98 8.03 
13.25 |3;11350 8.33 
13.45 | 12.07 8.80 
13.25 | 12.15 8.88 
Mar. 12.88} 11.88 8.50 
13.18 | 12.40 8.80 
13.25 | 12.50 9.00 
13.48 | 12.82 9.35 
Apr. 14.50 |} 13.53 8.60 
14.88] 13.34 8.00 
15.25 | 13.75 8.50 
12.60 | 11.93 7.75 
May Tectia Os 75) 7.50 
12.55] 11.355 7.45 
12.10} 11.00 7.20 
11.03 9.55 6. 58 
AGE b Ci 3 10.38 9.00 5.80 
June 5....| 16.98} 14.83] 12.30] 16.05] 12.40 9. 90 8.70 5. 50 
DPE 1G) O40) 14.75 11.85 15.78 11.38 9.30 eri 4.75 
19... 15.23} 14.81} 12.23) 16.09 12.55 8.88 7.35 4.25 
ADA WIG EY ETE RAS oy PAU EES aos 12.60 7.93 6. 50 3.65 
Dy Se a4) |e DIP 25 Re eae 12.08 7.88 6.15 3. 60 
LO See eA VSISS yl eee O294 ona 10. 50 dao 5.44 2.94 
Midis ARSC cielo LOSSO}i| eee ae 10.98 7.75 6.45} 3.65 
Pe reoidc| |. Ue Ks lgedagued ORGOR ae ceets 11.05 7.95 6.55 3.80 
OL eens Ollaae eee CT  eiseeieas 10.98 8.25 6.85 4.00 


1 Classification adopted January, 1920. 
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TABLE 67.—Sheep: Weekly average price per 100 pounds, 1918 to 1920—Continued. 


OMAHA-—Continued. 


53187—21—Bull. 982——7 


Lambs. Ewes 
Year- 
= Spine ling NEN 0 Feeder 
. . ambs, | weth- ers, ewes, 
qa ycee Med pated medi- | ers, | medi- | ysq;. | Culls medi- 
SRE Sia kt cr um to | medi- | um to| jG, and um to 
eRe. | Drm choice. | um to} prime. P com- good. 
Ce aa (85 we prime choice cana 
own).| up). ; | i 
| asec a Sa | eee eee DENG | Ne acl eos 
1920. | | 
Aug. 7 |) SP CO se acsenel Ce sUB I esasuos $9.83 | $7.83 | $6.40 | $3.70| $8.20 | $11.25 )_.._.._. 
14 BPA a SUS lie BLOB: Weeks Lane | 9.00) 7.48 6.08 SAE aS OO nl pull 50) yeu ees 
Pa ae Tie c1T E37 Sie er FSCS pas ee 8.03 7.00 OBI, va dlan st ty aay) Wa Ne es a 
DoS VON O2E 16 200) ie) | Wa Oe SE20 Me AZO eR GNOSH IN eON2Sn ier Ss OO tee Tae SO) ke vaunis 
Sepia eto 4a) yy ey Fae Basb | TASONINT 6613 10 SU88) ae ShOOH 11093 |e ces 
TO TOR GI | bisa Nea ees 8.55 7.62 | 6.12 3. 43 | $$5. 63 
Rey EAC Ae faieenseee 8.75 7.75 | 6.05 3. 45 | 5. 63 
Pa oa) WPS Sy eee [aaa Lees, 8.70 7.18 5. 60 3.33 | 5. 38 
OCR 2a INIA GIS) ep eeeoge LS ORe a ea 8.53 | 6.53 §. 23 3.05 | 4.88 
Gy Jaa GLEE) nas ar ar SR He SelS ly Oulu, AGS aK woeTs | 4.33 
16.. GO) ee EE OQ 2B ee irae: 8.33 6.43) 4.83 2.85 4.53 
OA ELS OOF tebe tress h  BUOS itso coil: 8.38 | 6.13!) 5.03 2.93 | 4.88 
30. . Te ABE Sere Bia brite Sted) MH ate ener 8.95 | 7.20 5. 68 3.39 5.00 
Noy. 6.. MAS ORE R ei ke OTS ees eee 9.75 | 7.88 6.28 3.383 4.75 
AB PMNS EaGIE S35 |MaeOs ee Kit OL COMI Minas 9.05| 7.40!  5.83| 3.55 4.63 
20. . WONTSH ie Sane I isbGle Go Seec5 8.15 | 6.35) 4.89 2.85 4.08 
GT cs Salt) TUG STIS SA aus oO Oe aA SPN a ay Wie Ze SGA PONS Sulu 4025 ol O44 fe eseile) 
Dees ALLA TOA ae SUG Oahu leer Ie SoO2NeGkOS lh ANG ill i2e73h| 3.10 
11 NOROSH eye at4 < hpi Cents) oer fas 7.45 | 5.53 | 4.13 2.35 3.18 
WR Sool NOMS ieee seeue eel TSM PEON 4 OS lied 429) 2.63 | | 3.28 
29 IO re eaee eee Fue hote tse a aeanmieres su 7.40 5.25 | 4.28 2.70 | | 3. 40 
1921 | | | | | 
ABO aha LOR28H eae essee | Ruan Use | 7. 58 5.40; 4.02 2.56 3. 38 
| | 
EAST ST. LOUIS. 
| Year: Ewes 
Spring, ling | Weth- aaa: Feeder- 
Medi- lambs, | weth- | ers, lambs, 
Week ending— | im to | Culls | medi- | ers, | medi- | yyoqj- medi- 
arias. | and | umto  medi- | umto | into um to 
Ba Imes | com- | choice.| um to | prime choice. choice 
dow mon. | prime. 
seousceplidoccuaos $12. 25 b 
Becher ecooee 11.50 5 
quSSoRoOapaceoe 10. 55 5 
SLLUOO) eee 10.05 5 
A eiepemia el Sh aera 9.74 5 
Soret ata | meerore 8.95 6.45 
SAB CONS ae AeOE 8.05 5.90 
Wea a aaae 8.00 5.42 
12.00 | $9.50 7.25 4.55 
11.38 9. 50 7.25 4.38 
10. 63 9.50 7.77. 4.58 
10. 50 9. 50 8.33 4.67 
10. 50 9. 50 8.75 4.55 
10. 50 9.50 8.75 4.50 
10. 50 9.50 8.75 4.50 
10. 50 9. 50 8.75 4. 50 
10. 63 9. 50 8.75 | 4.50 
10. 80 9. 20 8.15 4.40 
10. 00 8. 50 7.00 4.20 
10.00 8. 50 7.00 4.25 
10.00 8. 50 6.90 4.15 
10.00 8. 50 6.10 | 3.95 
10. 50 8.50 | 6.00; 3.75 
10. 50 8.50 6.00 3.75 
10. 50 8.50 | 6.00 3.75 
10. 50 8.50} 6.10 3.75 
11.10 9.00; 6.50 3.95 
11.00 9.05} 6.50 4.00 
11.10; 9.00; 6.50} 4.00 
11.13 9.00 6. 53 4.00 
11.13 9.08 6.58 4.00 
11. 63 9.65 7.53 4.55 
12.00 | 10.00 7.85 4.75 
12.65 | 10.20 7.78 4.65 
13.25 | 10.25 8.13 4.94 
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TABLE 67.—Sheep: Weekly average price per 100 pounds, 1918 to 1920—Continued. 
EAST ST. LOUIS—Continued. 


Lambs. Year: Ewes. Breed- 
Spring} ling | Weth- se Feeder 
Medi- | Medi- lambs, | weth- | ers, | fuji’ | lambs, 
Week ending— fa heat Culls | medi- | ers, | medi- _ | Culls medi- 
umto | umto| and |.umto| medi- | umto| Medic | ang |mouths t 
prime, | prime,| ¢om- | choi aloo | um to COME Poses 
84 Ibs. | 85 Ibs. - oice.| um to prime. choice. | £°™ year- choice 
down.| up. | ™02- | prime. | mon. | jings. 
| 
1920. | 
Jamin noice oo Hee SLGE59) Me <=. oe SLIT 09) eee $13.59 | $10.38 | $8.50 | $5.25 
LOU. 2 See alia) (eases LEGON Ee eee 13.98 | 10.50 8.75 5.45 
WGsiee aoe ees ise SESS eee eee TS 6O) eee 14.88 | 11.05 9.83 6.25 
DA inet eaecistee a0) ease VASOOH es oo eee 15.46 | 11.35; |) 10515 6.38 
lee aiceeette a9 lie retere crete TANSSi EL ee eae 16.54 | 12.90 | 11.05 6.78 
Webs liitis.c2 sokice atte LSRISh eek ces TASOO3| Zerisments 16835) 132408) Fete S 7.00 
1 PASM epee TORAG! | Se ae WSNG ON Ree AS 16.98 | 13.30] 11.58 7.15 
Qe icy ese nes. LOU Saas aimee BOY Gove See 16.88 | 13.40] 11.68 | 7.00 
Deere hie. eee at OS ey ane e GYR Paar 162/755) 13.25 11.69 7.00 
MaRS ONG iets oma TSR 80% | oe ase T6345 [es 16.63 | 13.55 | 12.05 7.00 
11S oe a A eae eo LSS OA eee saa LOR25) UP iar. 16.38 ; 13.50 | 12.13 7.00 
Ye ee oe he VORA TG ee ean 15385) |S oe set 16.13 | 13.63 | 12.13 ue 
24 (ee ers Seer i WSS OSe sete 16.43 |.--.--.- 16.20 |. 13.63 | 12.13 7. 
ADT Bs tease eee TSI9Sy ee ete IS pecans 16.40 | 13.63 | 12.13 te 
nO PPS Seas SEO SE aya sere T6875: eee ae 16:75); 13:63) |") 12543 i 
EL Tae staat states 183 98h 2 eee GAIA ees 16.75 | 13.63 | 12.18 ds 
DAE yeti AIA) al aa as = 16.25 | $20.00 | 16.00 j.....-.. 13.00 
Miayii el se ceiee secere DROS eee cea 16.20 | 19.80} 16.20} 13.00 | 12.10 
Bek ee oaee LTE SOG Med ee U5 S95 LOSSO i ae Meee 11.70 | 10.33 
AU Pappas sae ere oe Las eos hats TOS88i/5 WSL5O) eae 11.42 9.45 
a ee ee G22) |e eee ee LD OOH | PVLOS SS Gaeaeae Ei eerste a 9535 5. 
Dit ee Ness HL el Om eee 12.03 LAS SO eee ee | 8.30 5. 
JUNE MAO Sees tee aspen he) | ese ess TOO Hp PONG Sale sete | ore oat 8.00 3. 
b 2 7.50 5. 
7.30 5. 
6.48 4. : 
int 6.10) - "4.18)) Sze pleases 
5. 53 3.91 U6) Ne eecee 
6.30 4. 33 OOH enna ers 
7.00 5.13 (ea) |Gooaceee 
7.10 5.03 TOON easier e 
Aug. 7.00 A263 al eee 
6.90 4.60 Ge eB Re asee 
6. 40 4.35 Ung RA eee 
6.48 4.13 Uae) looaseane 
Sept. 6.25 4.03 (st28} ||2 oSeacos 
5:91) Saga engi ae 
5. 83 3.55 Osos ee 
5. 30 3. 63 GS50N Ee see 
Oct. 5.10 3. 60 GRE) | sco eos 
5.00 3.50 G5 80 baer ne oe 
5.03 3. 50 6. 50 9.50 
5.05 3.48 6.45 9.45 
5.00 3. 43 6.25 | 9.25 
Nov. 5. 50 EEA occ Soer! |Esosasae 
5.08 B73) lboconeacl|soss5ese 
4.48 2:98) |S aeemeee lee eee 
4.25 2.66) |e epee eae 
Dec. 4.35 23:88) Saeco ne | sees 
4.28 CEU es -Seocl -Sodsae 
4226] 25780 eee ee 
3144] (2513 Sania einen: 
Jan. 3.69 PPT Neceactiad ios 392058 
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TaBLE 68.—Lambs: Weekly range of prices per 100 pounds, Chicago, Mar. 22, 1919, to 
Dec. 31, 1920.3 
aa EMRE TINIE of SMTP TTR EN TTRN RGA MULTE TNR CN Pat 
Week ; Week 5 | Week F || Week | A 
ending. Price. ending. Price. ending. Price. | ending. | Price: 
j = | — ip ee ~ 
| | | 
1919. | 1919. | | _ 1920. | 1920. 

Mar. 22 | $18.65-$21.00 || Sept. 6 | $12.00-$15.25 || Feb. 7 | $17.00-$21.00 || July 24 | $12. 50-$16. 50 
29 | 18.00— 20.50 = (23)|)/ 13450= 16! 25 14 18. 00- 21.65 |} 31 12. 00- 16.25 

Apr. 5 18. 00— 20.50 ||. 20 12. 00- 15.75 21 18. 00- 21.50 || Aug. 7 12. 00- 15.40 
12} 17. 75— 20.35 | 27 12. 25— 15.50 28 17. 50— 20. 75 14 10. 75- 14. 50 

19 | 18. 00- 20.10 || Oct. 4 12.75-— 16.15 || Mar. 6 17. 25— 20.30 | 21 10. 50- 13.35 

26} 17.75- 19.85 | 11 12. 75-— 16. 25 |) 13 17. 00- 20.00 | 28 10. 75- 14. 85 

May 3 17. 75— 20. 00 18 12. 25- 15.75 || 20 16. 75- 19.50 || Sept. 4) 11.50- 14.75 
10 17. 25— 20.50 25 12.50- 16.00 27 17. 25— 20.50 | 11 12. 00- 14. 50 

17 13. 50- 15.25 || Nov. 1 12.00-:15.50 || Apr. 3 17. 75— 20. 50 | 18 12. 00- 14.75 

24) 13.25- 15.25 8 12. 00— 15.00 10 17. 75— 20.75 | 25 11. 00- 14.00 

31 | 13.50- 15.75 15 12. 00- 15.10 17 18. OO- 21.75 ||: Oct 2 10. 50- 14. 00 

June 7 12. 25- 15.60 22 12. 25- 15.00 }; 24 17. 00- 19. 25 | 9 10. 25— 13.50 
14 | 12.50- 15.85 . 29 12. 50- 15.25 || May 1 16. 25- 19.00 | 16 10. 00- 13. 40 

21 | 15.00- 19.25 || Dec. 6 13. 75- 16.50 || 8 16. 25— 19.10 23 9. 75- 13.00 

28) 14.50- 17.50 13 14, 25- 17.00 || 15 16. 50— 19. 40 || 30 9. 75- 13.75 
July 5 15. 00- 17.75 20 14, 75- 17.35 |! 22 15. 25- 17.75 i} Nov. 6 11. 00- 14.06 
12 14. 75- 17.50 27 15. 25— 18. 50 29 15. 00- 17. 50 | 13 10. 75- 12.75 

19 14. 75— 18.25 | June. 5 13. 50— 17. 50 || 20 10. 50- 12. 65. 
26 14. 00- 18. 00 1920. 12 13. 50- 17.25 27 10. 00- 11.50 

Aug. 2! 13.00- 17.25 || Jan. 3 15. 50- 18. 85 19 13. 00— 18.00 || Dec. 4 10. 50- 13. 25 
9 13. 25- 17.25 10 16. 00- 19.65 26 13. 00- 17.50 | 11 10. 00- 12. 00 
16 14. 00— 18. 25 | 17 16. 75- 19.75 || July 3 11. 50- 17.50 || 18 8. 75- 12.50 
23 | 14.50- 18.50 24 17. 25- 20. 50 10 11. 50- 16, 25 i| 25 8. 75- 11.75 
30 12. 25- 17.50 31 19. OO- 21.65 |) 17 13. 00- 16.75 \| Jan.1,’21 9. 00- 13. 00: 
1} 


1 Prices given are for lambs 84 pounds down. 


TABLE 69.—Horses and mules: Yearly receipts at principal markets and number on farms, 


1900 to 1920. 


[In thousands; i. e., 000 omitted.] 


| Receipts at principal markets.1 N aea Ge fabs 
Year. we ie | 

Chi- an- | Oma- | St. | 725'| Fort | Den-|Sioux! St. Jo- : 

cago. City ha. | Paul. rae 3 Worth.| ver. | City.| seph Total. | Horses.| Mules.) Total. 
1900... 99 103 60 27 145 (2) PB} | OBL 13 501 | 18, 267 | 3, 265 | 21, 532 
1901....| 109 97 36 15 |. 129 (2) 17 18 23 444 | 16,745 | 2,864 | 19, 609 
1902....} 102 77 42 8 109 5 24 19 20 406 | 16, 531 | 2,757 | 19, 288 
19038....| 101 67 53 8 129 10 19 12 20 419 | 16, 557 | 2,728 | 19, 285 
1904....| 106 68 47 6 181 18 13 4 29 472 | 16,736 | 2,758 | 19, 494 
it} | Se alez/ 66 45 6 178 18 16 15 32 503 | 17,058 | 2,889 | 19, 947 
L906 S222) 127. 70 42 9 166 21 17 19 28 499 | 18,719 | 3, 404 | 22, 123 
TSOTE |) 102 62 44 15 117 19 11 16 27 413 | 19, 747 | 3,817 | 23, 564 
1908... 92 56 40 7 109 12 11 13 23 363 | 19,992 | 3, 869 | 23, 861 
1909... 91 68 32 6 112 21 15 15 23 383 | 20,640 | 4,053 | 24, 693 
1910. ... 83 70 30 5 130 34 16 16 28 412 | 19,833 | 4,210 | 24, 043 
Wet Sel Os 85 32 8 171 37 18 17 42 515 | 20,277 | 4,323 | 24,600 
1) Be eae 93 73 33 5 164 49 15 10 39 481 | 20, 509 | 4,362 | 24, 871 
OTS 91 82 32 5 157 57 16 10 32 482 | 20, 567 | 4,386 | 24, 953 
1914._._.} 106 87 31 6 148 48 17 10 25 478 | 20, 962 | 4,449 | 25, 411 
1915.._.| 165 102 42 10 271 55 72 22 41 780 | 21,195 | 4,479 | 25,674 
1916-:...| 205 123 27 PI PASE 79 53 17 27 810 | 21,159 | 4, 593 | 25, 752 
TO 107, 128 33 10 |} 280 115 20 29 34 756 | 21,210 | 4,723 | 25, 933 
LOTS eS 88 85 22 7 242 79 15 23 39 600 | 21, 555 | 4,873 | 26, 428 
1919_... 46 83 25 11 250 60 23 16 43 557 | 21, 482 | 4,954 | 26, 436 
UG207 Se - 43 72 19 10 143 45 18 23 30 403 | 21,109 | 4,995 | 25, 826 


1Compiled from yearbooks of the stockyard companies. 
2 Not in operation. 
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TaBLE 70.—Horses and mules: Monthly receipts, 1910 to 1920.1 


[In thousands; i. e., 000 omitted.] 


BULLETIN 982, U. S. DEPARTMENT OF AGRICULTURE. 


1 Prior to 1915, compiled from yearbooks of the stockyard companies. 


CHICAGO. 
| Se ea aia Ra TT ees Pia 
Month. | 1910 | 1911 | 1912 |-1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | FEST- 
| | | | | | | | 
De ane "| R | aa] i | | | | g 
January........ Haat 9 10K) 6 OMe OL 71 nde) pets] aa |) 6) ae Aelia 8 
Vebruary...... LJ Om ete y OVA Upaen Ly} 10 2) hei] 6 | | Cll aoa 10 
March..1. 7.0101] WE) a Oe ISG ABE AOE) zal) Sat! |) Re 12 
Arras at res 12 2 Te ede CUA at 8 6 Sy Ae 10: 
May vA Ssiaic! 8 13) 0 8 9 Sy gest al ay ks 6 Pe a eaelieenes 9 
Tune 1 | 5 Mel ee) lo Bi UT A emBel str si 67 15!) pea as 8 
July 021 5 TH cy Boal GACH 0d 12} 19 8.|) 20: Wh sae mae if 
August../4i.07.. Bayo Ova ss 4) 5 | wn 4 5 lw O he esas 8 
September. .... 6 7 BH MLO) 18 AB) hha ale OG Alia fee 8 
October.......- Bute Ble 6 Baht (5 ESY) ceed. PLS] 8): a Sal 8 
November..... 5 Bil vb 5 Bele) 15 Taf oda) 76 |) Ohad Uae 9 
December... .. 5 4 4 4 | 12 | 10) It | 9 | 3 | 3a 2) 6 
} | b | si ——— 
Total... ... 1.83} 105) 98] 91} 106 | 265| . 205 107 | 88) 46) 43 103 
! } } | gies 
KANSAS CITY. 
VAAN AA SGM ON Vege MLE I Ce a aah 
| yi | 
January.) 22. 10) 14 | 8 12 12 17} 8 | 35 | 14 8 1g 12 
February 02... Por aaa aaetie, eg! 98 Vo tality Sil | (15 14102) Ne er aot 
Marehl.2)000... WaWAGO itn s 40 9818! (39 ohne Bi ve peels wal 6 18 9 
WA pee ANB EM eG CAA Tle 4 CO yee ne Re 7 
Maye ates mln 4 | 5 5 5 6 | 11 8 | 5 2 3 4 | 5 
TUITIS ee Ns 3 3 3 | 35 3 5 7 | 3 2 31 3 3 
UTiliy LN as 3 3 aint 2 AAC in Ae wae ae 4 
HAT SNSHE A se | 4 7 5 | 5 2 | 38 14 4 | 5 8 | 10 6. 
5 MAT NWN Sal ave ees 9 4 13 10; |\,, (10))| aapeD Beh ae 16 8 
‘September... .- | 3 
‘Octobener. 2) :| 8) 8. 6 8 6 7 V7 4, wv 9 | 4 9 
November....- 8 | 6. 5 | 7 ie 7 13 18 | 8 12 | 1 9 
December... ...- | 6 | 5 | 6 7 10 5 | 15 13 | 4 7 1 T 
Motalls-sa| ye 70) 0G) 85) liv | 820] Be lhe 102 | abate iss | 72] 90 
H | | 
EAST ST. LOUIS. 
| o7| 26| 2 25) 341 25| aa] 26 
tad HOM SWN 720819 (024 TA 126 % 96) 
Sans ee an} 20) | oat) iB ar Set | o0)t! Masa 63801) at deme 
March.........- al Gere ane etal es) 28 18)[0 0 NTE) 528i ask aati 17 
Arie een 7 TOM (05 | Oe TY 2a ain to See ae EB ie ke 
Maya eaqusn BE LON | eT Ole S alia we |e 264) he 2a 81 iy 8) aed S|) 10 
Tana w donee 5 Wa sedeewd CEE OM i ead hints Tawa Giloeagb 6 9 
pin ele Naka 5 8) ics 6] cd] 2] 28] ) 1 8 a6 ee 12 
Eas 8905 Sy tialhy Oae BA Wo eeae Aeon Nest | 3 | aa | 8 tp 20 
September....- 12 18; 16 MS GeO ak BL 2 
October....-.-- 16 1h Py | M4] 27) Bt} | bu) 80-)) as 7 4 
November....- 16 9 10 15) 908 yolm |W 22 | ass 25, leas 3 19 
December. ..... 15 Qj a5) 1 | ao’ (a4 | 17| 22] 35 | 1 19 3 17 
Total.:.....| 130 | 171) 164} 157| 148 | 271 | 267 | 280 | 243 | 248| 243! 202 
| { } 


TasiE 71.—Horses and mules: Yearly receipts at public stockyards, 1915 te 1920. 


Market. 


Albany 
Amarillo 


Atlanta 
IN St aeseacee seiner 


Cincinnati 


Gleveland eyes ee ese a feelet= tiie 


1915 


165, 253 
30, 425 


205, 449 


19,671 


1918 


ee ac 


1919 


1920 
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TABLE 71.—AHorses and mules: Yearly receipts at public stockyards, 1915 to 1920-—Contd. 


Market. 1915 1916 1917 1918 1919 1920 
OLinEMOTE a0 GUBR UB yesoR eee se ME seoran Beas 1,356 1,351 271 1,174 847 
WOLUMIITOIS Sere ee We gh Rs ee Be 32 | 100 2,035 1, 224 224 
TVET Sa SARE erp 0 EE NNSA) 16S aI Sa T DD eee Eh ie eta Pa SSB ABARE BSE Eyal ayes Spe Petia eae cage 
IDEA Rory CTI) ANS A AE Ie ae 221 | 58 4 ATS ea aie 
DSR, i OE Ne 71,879 52, 800 19, 758 14,599 22, 936 17, 591 
TDORTRONTG ee SSE es I SS Lea Wn a 13, 755 3,544 1,835 2, 584 
TD aI pNP ge” co TO EP a FU ae eT ce CST NIM IGI Sau Se 245 13 | 26 
TOPS SiR IL GETS. Ge ae ee 270, 612 266,818 | 279,837 241,751 250,311 143, 425 
TOA TRG 5 ea ae 7, 892 23, 385 15, 052 9,126 16, 295 13,931 
JDO ANE RATT TUR ai aa EC Te ei ke ee | Se AF ee SA Ua eR a ay ae 
ISAM OM ier SURI Maier BERRI Ce aT NCR IES ity Ae 1,608 761 1, 706 
AVALOS wll eee kh Un HO Ret ees 658 | 993 1,080 1, 135 | 962 
IO OWIH MYON Soe Aaa Nee 53, 640 79, 209 115, 233 78, 881 60, 363 45,362 
ibachBrag ips Ga. ee hire | 28 , 203 29, 144 61,692 19, 608 9,080 | 8,814 
TalcksonjyiliGumenss enh CNG ST ene Ae 526 | ALB iy heeris ee aoe 18 | 6 
ETSC UAC Iiyama nna 62, 122 154, 721 | 70, 268 42,185 10,574 | 2, 624 
eAMSASi Ch yaee as ANS } 192, 153 123, 141 127, 823 84,628 82, 852 | 71,797 
UcpavopimlO 0 ik se Re Ae ri 040 7,378 | 8, 254 6, 430 7,214 | 4,160 
ALEVE RVING Se Me lee nae Bu eee oe een ROB GaNrale renee |Peciim oui oeBeAt 2 n| cuteness itn | Spaleld et] Sel 
WanGast cre tik Ul anna Gey 1,017 1,417 8, 342 11, 228 2,068 | 3, 432 
LAO SANS MOG a eee eee Nee TNs NTaXeN renga aE ee Ne Ate ie a a 52 
ouiswille eins a hada 2,800 | 5, 200 14, 127 16, 967 11,274 | 9, 031 
IMETLOT EE rants Aa hE) Uses bl) aeehsctl. Sil Py Sree dia Monell mah reid 141 977 2,444 
Micro hiseumneen nun ite ta Ge Had heer 39, 816 60, 848 33, 116 32,598 8,006 
ai wale Ci INGE Bie Recaiee ee par potty | 1,126 1,714 1,849 2,185 1,879 | 2, 246 
ODIe Hehe tis LS Gel te a DiGi Re ET IRIE PASS) A tet nC PRIS |S AYA: Fr ANE ES ee Ge bs 2s RR ee ete 
ONES OMCIVas= Nese aes heed aeescalpesaags NER Se at 7,169 24,102 22,291 | 11,969 
Nashville bes Se ESA Epa Roe Hea! ope EE ys 8 15, 855 74,280 103) 818 97, 425 | 29,572 
Nebraska @itivys je 55) 44 455: Hselie Rares EO ein Mec Iyer 83 342 | 244 
New richton 2.2302 oor 3,879 616 809 1,097 9,489 3,653 
New Orleans................. asd eaten 852 2,614 556 368 | 1, 254 
INEWAROL ete ee ul mene one aas | | 17, 447 8, 529 7,574 307 1,952, 1,723 
Ordos uta yey. Ley A Wee se te tak betes 25, 425 18, 809 6,467 | 5,630 
Oklahoma, Okla.............. | 36, 954 47,381 62, 306 12, 687 9,951 | 5, 847 
Omaha BpDHcnine Ha ries Shere | 41,679 27, 486 32, 781 32, 212 25,201 | 18,751 
ESCO) ei a a aA AHO a te ee [ed I es 159 380 | 303 
ReOnias ease eer) els SNe es 389 764 637 125 171 | 535 
philadelphia) o 2 vei LT) | 7,214 11, 002 9, 892 7, 800 7, 222 | 5, 792 
TERS. APL ae | 48, 340 | 53, 505 39,073 35, 265 17,992 | 20, 472 
Portlancdeuuan eh ee | 4.668 | 2, 904 6, 933 2,483 2,308 | 1,887 
Bireplo sense eT eit) | 8, 359 8, 250 6, 665 3,798 3,812 3, 563 
Richmond ne yl Aigh)! Lie gue 17,514 25, 004 23,970 25,100 | 16, 167 
Statosenhiysas Gil lc a | 41, 254 27, 206 33, 584 39, 260 43, 280 | 29,768 
StemlUouiswyy es wees a Ne | 3,577 2,108 1,968 303 |e 2 NAC Na Walks ce Ui ie 
Se peace wee STL ao Ae 10,091 11,777 9,959 6,541 11, 228 | 10,488 
SaltilalkkeCitys2) 21.100) 0. oi) et ea ae 1, 785 1.981 1,573 1, 484 1,641 
aan jyatentio i 8 29,955 29,881 | 24,573 
CEE AE) Ge te ee eS Ue 420 923 | 671 
(SIO (HAY eso Se Cae eA 23, 306 16, 272 | 23, 238 
Sioux Falls. 243 253 | 176 
a palane 404 ea OS De ea ad ateaceNe 4,733 2,926 | 2,535 
COM Ceiba) arises 2 UNI as 12 GBT ees 4 Enlens 
THON SLE) Ea eT Cha ace 1,336 1,969 1,789 2, 78S | 4,558 
Washing toni DCL sea a eee wee 178 1,556 396 30 | 60 
Wietentoreme seni G i 1h AMIE ais Sie Mier 14,514 22, 084 6,578 1 AO ap eee aaa 
AS Vitel ieee iD ea ee a 14, 472 17,146 19,312 11, 150 16, 750 | 24,714 
G Noy Na as Ais eae | 1,106,501 | 1,477,983 | 1,475,849 | 1,215,776 | 1,067,597 | 727,006 
| 


TABLE 72.—Horses and mules: Combined monthly and yearly receipts at public stock- 
yards, 1915 to 1920. 


{fn thousands; i. e., 000 omitted.]} 


Year. | Jan. | Feb. | Mar 
1915... 97 95 95 
1916...- 118 105 111 
WI7...-| 148 95 117 
1918....; 161 149 133 
IPO AS) / alls 87 71 
O20 Ee 146 112 87 


Apr. | May. | June. | July. | Aug. 
88 98 103 94 74 
84 120 104 162 138 
93 68 63 83 58 
44 386 45 54 84 
53 37 43 53 92 
50 43 34 33 75 


Sept. | Oet. | Nov. | Dee. | Total. 
85 110 97 70 | 1,107 
139 153 129 115 | 1,478 
129 236 223 163 | 1,476 
129 162 145 76 | 1,215 
148 130 146 93 | 1,068 
€2 40 23 17 727 
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Tasie 74.— Western dressed fresh meats: Pork cuts and veal— Monthly average wholesale 
price per 100 pounds, 1919 and 1920. 


CHICAGO. 
Pork cuts. 
% Veal. 
Loins. “J Picnics. Butts. 
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1919. 
Valve ase $34. 58/$32. 75/$30. 77|$28. 74/26. 42/$26. 00/$25. 50/$24. 50/$32. 13/$28. 70/$28. 97/$27. 44|$23. 98/$19. 95 
August .....-.. 37. 13] 35. 34| 32.70) 30.18) 27.81) 26. 35) 25. 74) 24. 74) 33.78] 31. 43) 30.16] 28.06} 24.58) 19. 03 
September....| 38.05) 35.95) 32.70} 27.67) 26.65) 23.74) 22.95) 21.93) 33.97] 32.35] 30.63} 28.63) 23.90) 16. 88 
‘October...-.-- 34, 35] 32.24) 29.10) 25.11] 23.19) 17.94] 17. 28] 16.64] 32. 87) 27. 47) 28. 82] 26. 47] 22.25) 15. 88 
November ....| 29.37] 28.30] 26. 86} 25. 07] 21.43) 20.15} 19.15) 18. 01}...... 23. 98] 27. 32} 24.81) 20. 80] 17. 04 
(December... .- 24, 83] 24. 20] 23.32) 22.13) 19. 80) 19.79] 18.92) 17.25)... ... 21. 34} 25. 81) 23. 26} 20. 04) 16. 51 
1920. 
January .--..- 25.14] 24. 31). 22.78) 21.35) 19.51) 19.53} 18.53) 17. 10)...... 21. 56} 28. 48) 26. 85} 24. 51) 21. 46 
February BE OEY 26. 88) 25. 88] 24. 03} 22.26) 20.05] 19. 47} 18.48) 17. 29]...__- 22. 96) 28.11] 26.67} 24.57) 21.69 
Marche sy: 5re- 30. 13} 28. 81] 26. 47| 24.24) 21.46) 19.08} 17. 96} 16.94)..._.. 24, 98] 28.17] 26. 05} 23. 41] 20.30: 
ZANT pye ee 34. 60) 32. 80] 30.58} 28.50) 22.70] 20. 29} 19. 26) 18. 23]... _-. 28.18} 26. 23) 24. 23) 21.59) 18, 85 
May Ser, setae - 28. 33) 26. 98] 25.63} 23. 88] 20. 30} 19. 32) 18.17) 17. 02)...__- 23. 83] 22.03} 20.00) 18.00) 15. 93 
aU Os es ey 27. 79| 26.19] 24.19} 22.02} 20. 26} 20.17) 18.97) 17. 77).....- 22. 09| 23. 74) 22. 25) 20.67] 17. 86 
Suily ae eee ee 34. 45) 32.63} 29.75) 26.16] 21.61) 20.70) 19.70) 18.70)... .-- 24, 93) 24,93) 23.18) 20.63) 18. 80 
August ee itech 36. 93] 34. 58) 31.28} 27.28) 21. 80} 20. 76) 19. 75] 18. 58)......) 26.95} 24.65) 22.18} 19. 20) 16. 45 
September....| 40.69] 38.96) 35.68] 32.27) 24. 56) 21.90} 20, 90) 19. 20)...... 31. 25) 27. 42) 24. 20) 19. 84) 16. 20 
lOctober-seeee 37. 80] 35. 45| 33. 20} 30. 75) 25. 53) 22. 03} 20.75] 18. 90)... ... 30. 25) 25. 15) 22. 55} 19. 08} 13. 88 
November: ...} 29.54) 27. 56] 24. 86) 23.00) 22. 29) 20.08] 18.71] 17. 71)...... 25, 23) 23.38) 21.33] 19. 45} 15. 73 
December....- 21. 04) 19.62) 17. 74) 16.00] 16.00} 15.35) 14.34) 18. 26)... ... 17. 70| 18. 48) 16. 00} 14. 46) 11. 88 
NEW YORK 
1919. s 
fie ive aie eas $35. 35}$33. 58/$31. 74/$29: 40/826. 71)... .- - $24. 86)...... $31. 98/$29. 16/$28. 13/$26. 28/823. 52/$18. 89 
August ...... “1 36. 70} 33..95| 31.13) 27.55) 26..93)_.... - 2A DB eae 33. 08] 29. 73} 29.14] 26.90) 23. 78) 20. 40 
September. . 37. 66} 35. 39} 32. 99) 29. 78} 27. 33 ig ca 20,,48|5- 22-2 33. 71] 31. 29} 31.61) 29. 13) 25.33] 20.26 
‘October......- 36. 76] 34. 56] 31. 80) 28. 38] 23. 55)]-..... POA 32. 50} 29. 56] 30. 59} 27. 58} 24.19) 19. 58 
November, ...| 35. 63} 33.50} 31. 41) 28. 53) 22. 33 mete 21,40)... ... 30. 36] 26. 78} 28. 43} 25. 33) 22. 37) 18. 46 
December....- 26. 65| 25. 00} 23. 46] 21. 52] 21. 73/$22. 33] 21.19]...... - 25, 94] 23.34) 27. 86] 24. 76] 21.34] 16, 52 
1920. i : 
January.....-- 25. 93| 24, 23) 22.78) 20.93} 20.95] 20. 85) 19.18)...... 24, 93] 23. 00} 30. 53} 26.95) 23. 55) 19. 50 
February..... 25, 74) 23.95] 22. 26} 20.81} 20. 30)...... OMe eres 25. 34] 22, 83) 31. 02] 27. 88) 25.35) 21.08 
Manche esse 29. 81} 28.18] 26.34) 24.10] 21.14).....- 1950 |seeeee 2856d | 2OWLO| eee ee 28. 20} 25. 44] 21. 00 
Seo} ot ay ee meres 34, 57| 31. 46] \29. 60) 27. 85} 23. 75}... .-- PPL OBH Sagane 32,44) 28, 38)... 255. 29. 50) 26, 83} 22. 90 
Ma visi 6 6 (20)2.2 31. 50) 29. 25) 27. 40} 24. 90} 21. 58). ...-- 20 alee 30. 01) 25. 98} 22. 73} 20.78) 18. 40) 15. 95 
Aion es Bese 28. 90} 27. 02) 25.25) 23.31) 20.91)...... OTe 5 eee 28. 28} 24, 00} 24. 55) 22.34) 20.06) 17.76 
Aitbhy ee soee sae 30. 71] 28. 26} 25. 89) 23.61} 21. 86)...... LORS Ree 29. 57| 23. 33} 28.65] 25. 54) 22.39) 18. 60 
PAUL EUStee ee 34, 23] 31.93) 29. 03) 25.95} 21.98)..._.- ORSS | eee 31. 93} 25. 73} 26. 56) 23.35} 20.30) 16.65 
September... 40. 48} 38. 58) 36.06) 32.02) 24.37|...... aA ae 35. 67| 30. 10) 30. 16} 27.38) 23.11) 18. 22 
October 37. 51| 35. 92) 34.18) 31. 53] 26.02!..._.. PN eles Secliscoose 30. 92) 27. 78] 24.07} 19. 43) 14. 63 
November ....| 34. 25] 32.26} 31.00} 27. 88) 25. 48}.....- 205 66/222 522 34. 50} 28.93] 27. 88} 25. 26) 21. 22| 16. 97 
December....- 22, 32) 20: 70} 19.02) 17. 52) 16.36).....-. NG} BOW eee 21. 01| 18.60) 21.67) 18. 88} 15.96) 12. 52 
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TABLE 74.— Western dressed fresh meats: Pork cuts and veal— Monthly average wholesale 
price per 100 pounds, 1919 and 1920—Cortinued. 


PHILADELPHIA. 
ae Pork cuts. fake Wend 
Loins. all Picnics. 5 
— Be  ———--—- 
Soot oO eS 2 5 
Month. ron oy . =e 3% iS) eal eee lene Be aS | : | 3 
of | on lon | ss a cLlore ot | S51 a2 |-s . qe 
S272 | 72 bao | OP lB 128 | Beis |S Si dua 
Peay [Spa San EU ole oh Noo Sie 5) S a | Oo 
Ems et sed a | es | 
| | 
1919. | 
J tty Se mpesies at haee sek $35. 65/$33. 72 $32. 22 $30. 46 $27, 92'$24. 50 $23. 50 $22. 50 oe 20 $23. 50 $21.17 ‘$19. 04/$16. 60 
36. POS SSE 2528290 KORN OF cere eee eee O3|Sa2eea | 21.19) 17. 20} 14. 80 
| 32.00, 28. 23) 27:45; 23.30) 21.60)...... | 30 84) ae 19. 80) 15.60) 13.08 
31. 46) 27.36] 24. 82) 22.75) 20. 86/...... 29.06 24.19) 20,92) 17. 86] 14.34 
28. 81: 27. 03} 22.93) 21.54) 19. 75).....- 265 27| eae 19. 84 16. 01} 11.90 
24.18, 22. 60) 21. 84| 20.74! 19.54|_..... | 23.90 ../ 20.52) 16.34} 13.65 
/ | | | ; | | 
\ | | | | 
5 3 23. 35, 21.28] 21.33] 20.68) 18. 88]_..... 23:9 Lie eee 24. 35; 20.90) 17. 28 
b : 23.13: 20. 83} 20. 85) 20. 35] 19. 16}. D346 1 eee 23. 49) 20. 49) 16. 65 
y - 34] 25.80 23.64) 21.72 19. 42) 18.50)...... | 24.90) 26.77; 23.64) 20.56) 16. 92 
34. 5 31.65. 29. 75} 23.03} 22. 21)... 2. reeks | 27.70:......; 23.17) 20:10} 16.83 
| 30. 8'70|) 2720315248 78) 5212 93] 20803|eeeees | he! 25.98! . 20. 99) 18.68) 15. 80 
3 » 24. 04: 21.36] 20.20) 19.92)... ... [epee tets 1-22, 0a} ee 22.05) 19.24; 16.30 
yi 3 . 61] 27.63; 24. 74] 20.68) 19. 69).....-|....--| 23.90. 24,59) 21. 43| 16.85 
August 222.22. 22 2122. | 33,93 31.88] 29.65 26.10) 21.85) 20.13)...... eee \;2b5 7518 oe | 22.29) 19. 13) 15. 53 
September | 39.65} 38.04) 36.12 32.50) 24.92) 24.03) 22. 03/ See 29.90, 26. 75| 24. 06) 20. 80' 17.61 
October's oe ea ie) | 37.34) 35. 81) 33.87) 30.48) 26.00, 24.18) 22.43)... 30. 83) 25. 75) 22.39) 19. 61 15.78 
November. .........- 32. 73) 31. 40] 30.30 27.51) 24.51) 22.75) 21.04)._._.. | 28.35 26.92 24.22) 21.28) 17. 28 
December. 42220 352: 21. 26) 20. 04| 18.66, 16. m4 16. 82) 15.19) 13.64)......, 1S} 70) 20. 64) 16. 42) 12.54 
| ] | i 1 j ij H 
BOSTON. 
| | j j 
1919 | | | fame) | 
DULY sate es $34. 19 $32. 84.$29. 98/$27. 73|...... $27. 05 $26. 10,824. 65 '$27. 00 sae \$16. 08|$14. 80 $13. 56 
AU SUS EE eee eee | 36.08] 34.30] 32.21) 28.25!...... | 26:.60)|'25241|'24. 611.222. 2) fe eee | 16. 48) 13. 48) 10. 98 
September...........| 37. 90) 36. 03] 33.75) 28. 48)... -.) 26. 50) 24. 85| 24. 20).....- | San eas 14, 38) 12.28 
Octobereas. saps | 37.51) 36. 48] 34.15] 28,82)...... 22541-2148), 205 52| te eeee eran | Saceee 12.09) 10. 66 
November--asens 34. 75] 33.63] 31.30! 27.66)... ..| 215 97|-212 06}) 19254| see | ee | oe Sea 10.71) 9.31 
December eee hee 25. 81) 24.99] 23.45) 20.94)...... 20521119519). 1825/28 eee Bet 13. 90) 10. 96 
: | { i H 
1920. | | 
JARUALY ee ee eee : ; : : 63] 13.65 
February. . 4 5 i : 3 13. 85 
Marchese sou ean a y i 3 14. 80 
PAD ELS nee | Lee LUMEN 5 : ! f . 85) 13.90 
MAY saseo nse ane ; ' . 36) . 05) 12.70 
june eae Sa ae ae i 5 : } ; i . 36, 16. ae 
Ue ee eae e see f é i . . 86) b 14.5 
PAUIPUSE sense en pee : d is : (21° ; E . 26) 14. 20 
September........... 40. 32) 37.98) 35. 48) 30.43|....-- S238 00/2194 1520854) sean eee ie ae 18.11) 15.79 
Octobers 22: ....| 40.62] 38.73] 36.98) 32.65)... ..- | 24. 08] 23. 08) 22.00). 22 22).225 27 1M SARS | 15.08) 12. 85 
November........... 35. 40) 33. 90} 31.66; 28. 76). .....| 23. 40) 22.37) 20. 88)......).-...-}- 4-2: 2p AG: 83]-14. 90 
ecember_! 2... 52). 22. 33) 21.35} 20. 13) 18. BS eh aU 15581] 14570 $1 S467 Seen ee jehtawee 14.32) 11.96 
TABLE 75.—Live stock: Slaughtered under Federal inspection, 1910 to 1920. 
{In thousands of animals; i. e., 000 omitted.] 
| | | { { { 
- | 1 Pounds of , Pounds 
| 
Mearending | Cattle. | Calves. ; Swine. | Sheep. | Goats alles | food prod- | con- 
: | ucts. ; demned. 
= cigal res es 
7, 962 2,295 | 27, 656 | 11, 150 | 116, 49,179 6,223,965 19, 032: 
7, 781 2220, 29,916 13,006 | 54| 52,977 | 6,934,233} 21,074 
1, 582 2243 34966 14,209 | 64| 59,014] 7,279,559 18, 097 
7, 156 27098 | 32,288 14) 724 | 57 | 56,323 |. 7,094,810} 18, 852 
6,724} 1,815) 33,290 14,959 | 122| 56,910 | 7,033,296 | 19, 135 
6,964 1,736 | 36,248 | 12,909 | 166} 58,023 | 7,533,070; 18,780: 
7,404} 2,048; 40,483 | 11,986 | 180 | 62,101} 7,474,242) 17,897 
9,299} 2,680| 40,211 | M, 343 | 175 | 63,708 | 7,663,6341 19,857 
10, 938 3,323 | 35,449 8,770 | 150 | 58,630 | 7,905,185 17, 543 
11, 242 3,674 | 44,399) 11,268 | 126 | 70,709 | 9,169,042 30, 323 
9,710 4,228 38, 982 | 12} 335 | 77 | 165,332 | 7,755,158 18, 202 
92,712 | 28,360 | 393, 888 | 136, 659 | 1,287 | 652,906 | 82,066,194} 218, 792 


1 Includes 1,089 horses. 
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TABLE 76.— Meats and lard: Cold-storage holdings first of each month, 1915 lo 1920. 


{In thousands of pounds; i. e., 000 omitted.] 


Frozen beef. | Cured beef. 
Month. | 5 keTRRRTiRaar ETAT ERENCE ETT RS eee 
1916 1917 1918 1919 1920 | 1916 1917 1918 1919 1920 

January......-------|126,374 |202, 442 /315,572 |298, 818 |261,812 | 21,443 | 37,301 | 39,2438 | 36,267 | 37,052 
ie Driialeyso eee = 132,266 190,909 |292,114 |298, 514 |252,037 | 20,852 | 35,891 | 38,793 | 35,810 36,715 
iIMaT CME Le neck le h)./2. 124,954 |169,793 |276,114 |265,293 |223,145 | 26,959 | 37,660 | 37,575 | 31,246 37, 002 
MASEL SS) ere pne mee  e 118,279 154,193 |268,015 /221,725 |196,890 | 25,811 | 30,601 | 34,106 | 30,689 35, 047 
VB Aye ee ah 2 90, 176 118, 391 |212,725 |184, 586 170,455 ; 21,869 | 29,409 | 29,217 | 27,822 30, 333 
diate Bees Soe eae 73,025 103, 007 |190, 084 |163,913 |130,619 | 17, 324 | 30,831 | 24,804 | 27,089 | 26,653 
SAUL Yossie si 28 sate | 55,109 109, 304 |154,638 |162,639 | 95,297 18, 915 | 35,679 | 21,968 | 29,244 | 26,355 
PANT SUIS Feta se sense | 58, 867 108, 729 |180,962 |159,279 | 77, 469 | 18, 589 32,401 | 28,065 | 30,943 23,617 
September.........-. 58, 303 100, 453 185,144 |162,069 | 67,010 | 18,450 | 30,290 | 29,981 | 35,526 22,711 
October es 5a: 66,319 {119,221 |194, 469 |166, 244 | 58,461 | 21,653 31,246 | 28,713 | 37,328 19, 594 
WNoventbers 2522... 92,815 |179, 032 |224, 312 |184,196 | 68,663 | 30,013 | 32,223 | 29,339 | 37,595 20,352 
December:-:.-....-- 158,148 |235,664 |229, 668 |223,311 | 89,718 | 37,958 | 38,325 | 32,381 | 35,547 | 22,448 

Frozen pork. Pickled pork. 

| ; 

| 

Janvanyecseaccese ea. | 44,194 | 50,564 | 41,663 | 61,539 | 55,551 |230, 881 |307, 478 |269,003 |302, 763 | 279, 467 
Bebruany ee 522232 2 | 63,376 | 66,062 | 61,659 |104,708 |106,677 | 298) 939 |348, 269 |322,004 |392, 260 | 337,238 
Mair Chis 35 G2 ce 2 88, 604 | 63,352 |104,630 |128, 897 |1382,095 (350, 750 |378, 847 |369,014 |435,197 | 369,026 
PAS TID sce ee rats | 88, 344 64,996 |116,548 |142, 189 |148, 922 |351,051 362,931 |402,377 |431,714 | 361,973 
Mayan eae | 77,812 | 74,728 |117,786 |139,205 |144’ 453 [337,464 |281;236 |406,191 |434,671 | 353) 864 
UTC Se Ae eee Me a | 83) 195 77,534 |118, 601 |144, 212 |156, 963 326, 183 |403,185 |397,486 |440,989 | 371,593 
Maly Seen en nS | 82,571 | 91,562 |117,976 |155, 263 |169,616 |359, 300 |412, 810 |372,347 |422,387 | 403,719 
PATI USL eere eee sue ice 85, 845 | 96,648 |108, 220 |131, 137 |161,804 (350,570 |403, 704 |365,941 |384, 764 | 389, 896 
September.......... 63,420 | 727286 | 71,385 | 90,510 |129,197 |303,399 |328,943 |315,517 [341,724 | 361,381 
October swears oun 38, 851 39,767 | 46,593 | 61,417 | 87,592 |251,004 |252,152 |249,827 |297,712 | 295,460 
November.......... 23,988 | 25,347 | 36,958 | 47,271 | 67,148 (209,061. |192,884 |231,136 |239, 719 | 254,838 
Decembers25222.5.2 32) 015 | 23,504 | 34,750 | 44, 864 BU ONT 251, 519 |204,907 |242,976 |226, 893 | 252,270 

| 

Lard. | Dry salt pork. 

se aiiatsly rae = SPA il le va 

VanuUagyen se seem ace 63,304 | 80,977 | 54,539 |104,274 | 62,614 |145,661 |200,998 |252,934 |359, 254 | 262,620 
Hebruany 25.2 52-2 | 92,342 | 86,208 | 59,310 [138,353 | 97,649 |194,053 |228, 424 |341,422 |471, 747 | 332, 848 
Marchi vie 0ns 111, 897 | 88,460 |.65,355 |125, 410 |111,975 |226,910 |259, 059 |402,734 [435,661 | 402,229 
JsNf0) gl (ek ae ene 97,237 | 65,179 | 89,854 |112, 469 |132,993 |206, 703 234, 396 |448, 114 |430,205 | 457,745 
Maynet Slee eee 108, 731 | 61,640 |103,373 |112, 409 |141,819 |202, 392 219, 819 |471, 809 |425,411 | 462,389 
AUTO RR oe ee ei 85,113 | 72,365 |106, 194 | 83,096 152,307 |206, 008 213, 802 493,795 |402,652 | 430,782 
AbD ies ces Aa el ep 87,127 | 95,197 |107,871 | 92,132 |193,316 |202,088 |224, 813 |402,549 |381,736 | 408,681 
SUISSE ae ener ios 95,991 |112, 249 |102,411 |100,478 |191,531 205,251 |231,905 |370, 203 |366, 547 | 381,328 
September.......... 82,028 |102,172 |104,668 | 87,947 |170,774 |183,194 |195,678 |333,472 |338,270 | 316,433 
Ogtoberstenessskeee 71,570 | 69,929 | 90,398 | 76,456 |109, 258 |140,908 |143,319 |283, 572 |332,786 | 233,389 
November.........- 56,929 | 37,095 | 76,124 | 66,036 | 47,329 118,958 |110,652 |247,194 |281,930 | 150,812 
Weeembercea- seen 58, 950 | 44,367 | 81,676 | 49,147 | 36,683 |142, 858 |150, 882 |283, 002 ental 114, 400 

| I 1 We B 

Frozen lamb and mutton. Miscellaneous meats. 

| SNS 
VAMUEEY ser oes ie <= 2 | 4,976 | 4,886 | 7,403 | 12,760 | 10,290 |..-.....|--...-.- 55, 560 |128, 892 | 108, 766 
Inebruanyes se 265.5 <5 | Oy 280 8) 558950 |e Gr Slo TL SOO i ede OMlil eerie (es seme 55,658 |141,914 | 113,228 
Marche ase ess oS 4 MPA ES aera Gy i EM UUIBI || GE IE ae ce ocuibossnoce 67,632 |132,070 | 109, 452 
BAT TUN esate aiiots) ss ira O84) de Siz 5,599. Gyo0an Nos Dial semen ee| eee sees 80,200 /125,735 | 100,048 
Main eters nh oe 35808) |! 45369) 32348) 198756231) 25 579) no oe se cc|c- nse soe 78,252 113,125 | 87,435 
AITO CES es enue ge 2520) |S ACGa as SOO) Mande Sali w Os OD tema | sees 71,148 | 97,195 | 86,384 
AGUS SANUS ar O39 iss B80H 2h 42987279) rae Sl hee cena Ae 77,470 | 95,908 | 86,047 
PANTOUS feiss seis cee 2,098 | 3,912) 3,150) 75263 |) 25299 |2- 2 . 16,173 | 79,959 | 91,448 | 78,670 
September. 22)... -:! 2,135 | 2,716 | 4,046) 7,817 | 11,021 |.-...... 47,754 | 96,316 | 85,358 | 69,471 
Octoberse ayer ey ies 2,579 | 2,768 | 5,275 | 8,318 | 25,325 |........ 44,328 | 96,879 | 80,454 | 63,957 
November. ........-. | 3,465 | 4,194) 8,645] 7,894 | 48,997 |........ 42,914 |102,623 | 82,113 | 59,486 
December-....--.... | 5,000 | 5,406] 9,035] 9,409 | 56,702 |.-.....- 50,355 |106, 254 | 82,853 | 60,092 
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TasLe 78.—Western dressed fresh meats: Pork cuts and veal—Weekly average wholesale 
100 pounds, 1919 and 1920. 


price per 


CHICAGO. 
| Pork cuts. 
{ Veal. 
| Loins rarer Picnics. Butts 
Week end- | I 
ing— C >a [Pca | temic | 2 Iehoosseewn | at a c 2 
pace Plea | Sele) Aces heap PSS a) meanel ie | pailine 
BS Woe (os B.\-3 FS eesre Heie dl Ol -soceo eal lees 3 Shenae) 
Se Os Mere Nieeios| ss OS BOre | Gm 7S) irene S) < ra eas 
[eS | IB PS Bert RG Bel ls Bratalh el oe aes 3 3 |g 
aie ules Se rel ded Qui ste tulle | ue lee 3 Sia 
pom} Re) Ae SS eauilbe alot) og | A 1m D Sy || espe lures 
| sat | | — | | an a = 
1919. | | | | | | | | 
Jtilyael Qeenenes $33. 38/$31. 81/$29. 81)$28. 06)$25. 56|/$26. 00/$25. 50'$24. 50/331. 50/$27. 50/329. 31|$28. 56/326. 75 $23. 75 
26 oar 35. 85) 33. 85) 31. 80) 29. 80) 26. 80} 26.00) 25. 50! 24. 50) 32.50) 29. 50} 29. 10) 27.75) 24. 70! 21.00 
AUG NZ) eee 34. 50) 32.60) 30. 70) 28. 35| 26,90) 26.00) 25.50 24. 50; 32.40) 29.10) 28.50! 26.00) 20.50, 15.10 
Quay aby 80) 33. 70| 31.30) 28. 50) 27.25) 26.00) 25.50! 24. 50] 32. 90! 29. 70} 29. 20) 27. 20) 22.90: 16.50 
I@seasses | 38.70) 37. 00) 34.30) 31.50) 28.70} 26.40 25.90) 24.90 34.20) 32.00) 31.40] 29.40) 26.50: 20.60 
Doe arse 36.90) 35. 40) 32. 70) 30. 90) 27. 80} 26. 50) 25.80) 24.80) 34.00) 32.10} 31.00) 29.00) 26.30 21.60 
BU Smee | 37:10] 35. 25) 32. 50) 29. 80) 27.50] 26.50) 25. 75! 24.75) 34.00) 31.90] 29. 05] 26. 65) 22.60) 17. 40 
Sept. a6! 2a. | 38.13] 36. 50} 33. 25) 28. 63) 27. 50! 26.50| 25. 75). 24.75) 34.44) 33.06} 29. 25) 26. 56) 21.25! 15.13 
DSi ereteey 38. 75| 36. 80) 33.60) 27. 50) 26. 80) 24. 95) 5) 23.05) 34.50) 33. 35) 30.70) 28.75) 23.40 16. 80 
ZA) Denar ees 37.70) 35. 40| 31.95) 27.05) 26. 80 | 3.90) 32.00} 30. 80; 29. 20) 25.00: 17. 80 
Pf AS eC 37. 60) 35. 10) 32. 00) 27.50) 25. 50 3.05) 31.00) 31. 75| 30.00} 25.95) 17. 80 
Octr ness ss: is 37. 80) 35.75) 32.15) 27. 35) 25. 05: . 80) 30. 45] 31. 00) 29. 25) 25.10) 17.25 
Dee ee 36. 80} 34.65) 31.00) 26.35) 23. 85 70! 29. 70} 29. 835! 27.85) 23515) 16. 25 
135/222 Stee 34, 85] 32. 55] 29. 50) 25. 10) 23. 45 10; 28.60) 28. 15) 25.90} 21.50; 15.00 
20 siar ee 32. 50} 30. 20) 27. 20) 24.00) 22.20) 17.00) 16.00) 15.20)...... | 25.00) 27.60) 24. 85) 20.70) 14.60 
INovereL. oeee 29. 80) 28.05} 25. 65) 22. 73) 21, 40) 17.70) 17.10) 16.40)...... 23. 60| 27.50) 24. 50) 20.80) 16. 30 
Sata 30. 60} 29. 20) 27. 45) 24.95) 21,80} 19.50! 18.50) 17. 50)... .-! 24.60) 27.10) 24.60) 19.90) 15.80 
i Hs ype 31. 15) 30. 20) 28. 40) 26.20) 22. 25) 20.05) 19.05) 17.80)... _.. | 25.55| 27.35! 24.90) 20.30) 16. 40 
D2 ieee 28.60) 27.50) 26.35) 25.00 21.10) 20.55 19.55) 18.50 ...... | 23.40] 27.95) 25.25 21.50) 17.95 
2a eshe 27.13} 26.31) 25. 25] 24. 13) 20. 56) 20. 50) 19. 50) 18. 25°... 2... 22. 38) 26.88) 24.50) 21.50) 18.00 
Dee. wiG es sd 27.00) 26.15) 25.05) 23. 90, 20. 75] 21.00) 20.00) 18. 40!...... | 22. 30) 27. 20) 24, 85) 21.80! 18.30 
iis Piseee aa 25. 60) 24.95) 24.35) 23.60) 20.30) 20.40) 19.40) 17. 45)_..... | 21. 70) 26. 20) 23. 25} 19.70. 15.70 
20 Seen 24, 30) 23.65} 23.00) 21.65) 19.70} 19. 25) 18.50) 16. 75)....-. | 20. 85] 25.50} 22.60! 19.10 15.20 
CLES 23. 81| 23. 44) 22.63) 21.25) 19.25 21.00) 24.63) 21.69} 18.50, 15. 25 
1920. | | 
JAM toe ss ee 23, 42| 22. 83) 21.58) 20. 25) 19.00] 19.25) 18.50) 16. 92)......| 20. 83] 25. 50) 23.92) 21.08; 18.08 
Nise sobas 26. 30) 25.15} 23. 85) 22.15) 20.00) 19.55) 18.55) 17.00)... -. 22. 45) 27.70) 26.60) 24.65) 21.60 
ieee 24. 90) 24.05, 22.65) 21.20) 19.20) 18.95 17. 95! 1670) Seeees 21. 35) 28.30) 26.80) 24.35) 21.35 
ATES 24.65) 24.15 22.35) 21.05) 19.40) 19.65) 18.65) 17.25 . 21. 25} 28. 65). 26. 70) 24.00) 21.00 
Sleeni eee 24.70} 23.90) 22. 25) 21.00) 19. 45) 19. 95} 18.95) 17. 45)...... | 21.20} 29. 25} 27. 30} 25. 05) 21. 90 
eb ese 24. 65) 23.60) 22.10) 20.75) 19. 10) 19. 95) 18. 90, NI7Ge HIS es ase 21.00} 29. 40) 27. 80) 25.60) 22. 65 
140. ee 27. 40) 26.35) 24. 40) 22. 40) 20.20) 19.80) 18.75) 17. 45)... | 22.85) 28. 25) 26. 50} 24.50} 21. 70 
eae 29.15) 28.20) 26.25) 24.45) 21.25] 19.55} 18. 70) 17. 70|....-. 25. 00) 27.30) 26. 80} 25.00) 22. 35 
Pecado 26. 31] 25. 38} 23. 38) 21. 44) 19.63) 18. 56) 17. 56) 16.56)._.... 23.00} 27.50) 25. 56} 23.19) 20.06 
Marans e 26. 30) 25. 20) 23.50) 21.50) 19.60} 18.50) 17.50) 16.30)..._.. | 22.55) 26.60) 24. 40} 21.90) 18. 85. 
DRS ie aaa 30. 40} 29.10) 26. 50) 23.60) 21.30) 18.90) 17.50) 16.90...... 24. 80} 26.40) 23.90} 21.40) 18. 40 
20 eee! 30. 35) 29.15) 26.95) 24. 75) 21.60) 18.80) 17.80) 16.65)...... 24. 65] 28.65} 26. 55) 23.75) 20. 25 
Qe ek 30. 00) 29.00} 26. 50) 24. 25) 21. 50) 18.50) 17.50) 16.50....... | 24. 70) 28.90} 27. 05} 24.65! 21.20 
PAIDTe ioe see es 33. 60} 31.60) 28. 90} 27.10) 23. 30) 20. 70) 19.50) 18. 35)_..... 28. 20! 30. 30} 28. 35} 25.35] 22. 80 
1Qs2e es | 34.60} 32.60} 30.00) 28.10) 22.80) 20.75) 19.50; 18. 50)... ... 28. 40; 28.40) 26.40) 23.65) 21.60 
i Ly Resp ems | 36. 50) 34.50) 32. 30) 30.40) 22.60) 21.50) 20.50 19.20...... 28. 60) 26.30} 24.20) 21.70) 19.00 
7 eee 35. 10) 33.30, 30.60} 28.50! 22.90) 19.90) 19. 05) 18520) see 28. 70) 26.10} 24.10) 21. 40) 17. 90 
Mayeria) ni 32. 20) 30. 80) 29. 40) 27.00} 22.50) 19.00) 18.00) 17.00,....-. | 27.00) 24. 10} 22.20) 19. 60) 16. 90 
Beene 30. 70} 29. 40) 28. 00) 26.20) 21.50) 19.17] 18. TM TROY Ao See 26.00) 22.00) 20.00) 18.00) 16.00 
15...-...| 29.00} 27. 50) 26.50) 24. 90} 20.50} 19.50) 18.50) 17.50 .....- | 24.10) 22.30) 20.00) 18.00) 16. 00 
D2 esas 28. 00) 26.90; 25. 70} 23.70) 20.10) 19.10- 18.00) 16.90'....-- | 23. 30) 22.10} 20.00! 18.00) 16. 00 
7 ees cae | 25.60} 24.10} 22.30) 20. 70) 19.10} 19.50! 18.00] 16.50'...... | 21.90) 21.70) 20.00; 18.00) 15. 70 
June os eee. 28. 25) 26.75) 24. 75) 22. 50! 20.50} 20.25, 18. 75} 17.25 .......| 23. 25| 22. 88] 21. 25; 19. 75] 16. 38 
2S Seon | 27. 20) 25.90) 24.30} 21.90) 20.30} 20.50, 19.00) 17.50'....-. 22. 00! 24.00) 22.50) 21.00) 17.60 
1h )sa ie es 25. 50} 24. 50) 22.50} 20.50} 19.50} 19. 50) 18.50) 17.50 ...... 20.00; 24.00) 22.50) 21.00) 18. 50 
74 a A 28. 40) 26.70) 24.70} 22.70) 20.60) 20.50) 19.50} 18. 50°... .. .| 22.10) 24.00) 22.50) 21.00) 18. 50 
Duly hoe ope 29. 60} 27.10) 24. 70) 22. 50) 20. 40) 20.10) 19.10) 18.10......- 23.10, 23. 80) 22.50, 20.60) 18. 30 
LOK Sowa | 31. 88) 30.00) 27.38) 23.75) 21.13] 20.50) 19.50) 18.50 ....-. 23. 63) 23.50} 22. 50) 20.00} 18. 00 
7, ot hea 35. 70| 34.70) 31. 80) 27.80} 22.30} 21.30, 20.30) 19.30 ......| 25.90 24. 80) 23.00) 20.30) 18. 60 
2A ey 35. 10) 33.20) 30.20) 26.80) 31.50] 20.50) 19.50) 18.50....-. 25.00 25.00) 238.00) 20.50) 19. 00 
SD eee 35. 10}. 32.60) 29.60} 26.30} 21.50) 20.50) 19.50) 18.50)...... | 25.20 26.40} 24. 20) 21.70) 19.60 
SAUL OE Ne eee | 34. 70} 32.10} 28.70} 25.30) 21.50} 19.70] 18.70} 17. 70)....-. | 25.00) 26.00) 23.70) 21.70) 19. 20 
Cees 36. 40) 33. 80} 30.40) 26.20) 21.50} 19.70) 18.70) 17.60 ....-- | 26.20; 24.70) 22.20! 19.90} 17. 40 
A oes | 37. 80) 35. 80) 32. 80] 29.00) 22. 10} 22. 15) 212 10}) 20; 00122225 | 27.90) 23. 50} 21.30) 17.70) 14. 70 
2B Se oe 38. 80} 36.60) 33.20) 28.60! 22.10} 21.50) 20.50) 19.00)...... 28.70) 24.40) 21.50) 17.50) 14. 50 
SI ore Es 38. 90} 36.30) 32.30| 28.60! 22.50] 21.50) 20.50! 19.00)...... | 28.50! 26.10} 22.60] 18.60} 15.20 
1 39. 75) 37. 88) 34.00} 30.13) 24.00) 21.50) 20.50) 19.00 ...... | 29.75) 27.50) 24.00) 20.50) 16. 50 
LS EERE 40. 50} 39.00) 35. 50) 32.00; 24.00) 21.50) 20.50; 19.00 ....-- | 31.30) 27.90) 24. 40) 20. 50) 16. 70 
Paya Baste 41. 80) 40. 10} 38.10} 35.10) 25. 80) 22. 50) 21. 50) 19.50).....- | 32.70} 28.10) 25.00} 20. 10) 16. 60 
Ocho Venn! 42. 50| 41.50) 38. 50) 35.50) 26. 50) 22. 50) 21.50) 19.50'...... 34.00) 27.50) 25.00) 19.50; 16.00 
eee ey 41. 20) 39. 50 37. 10) 34. 50) 26. 70) 22. 50} 21.50) 19.50)... ...| 33. 30) 25.90) 23.60) 19.30} 15. 00 
1G! Stee ee ! 38.70! 36.70 34.70! 31.90: 26.10! 22. 40' 21.10) 19.10....... 31.40. 25.60! 22.60! 19.00) 13.50 
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TasiE 78.— Western dressed fresh meats: Pork cuts and veal—Weekly average wholesale 
price per 100 pounds, 1919 and 1920—Continued. 


CHICA GO—Continued. 


Pork cuts. | 
7 | Veal. 
Sen Loins. Hoare Picnics. Butts. | 
eek end- foe | 
wt So ase a: ems ee a0 ig i | : 
las) ahi Wailea) 3) areata an Dn 5 wi | Ay r= 
ue] ai) co] as | aS z Doone = S 
BeleR es (Sots ea hen (Boke (ee) Soke | 8 lle 
Poleel tees ns | Sie ers) Incas ieee! ee) oS) 8 
oe SSE OHey =S | tw Ven leo ee ites tes faa] aa} ie) id) = iS) 
f salt x (BILAL UL Law aes 
1920. | | | | | 
OetavZsee sac! $36. 40/334, 50/$32. 70|$30. 30/$25. 50/$21. 95)$20. 50/$18. 50)... -- $29. 90/324. 60)$22. 00/$19. 00/$13. 50 
80M ee sc 32. 90} 31.10) 28. 30) 26. 30) 23. 80) 21.25) 19.90} 18. 50].....- 26. 40) 24. 50) 22.00) 19.00) 13. 50 
WOvo Oyseeea 32. 40) 30. 50! 27. 50) 25. 50) 22. 90) 20. 73) 19.50) 18. 50)... .- 25.90) 25. 20) 23.00] 20. 50) 16. 10 
| 30.50) 27. 50] 25. 50) 23. 50) 21. 35) 19.50} 18. 50)... ... 27.10} 23.50} 21. 50) 19. 50} 16.00 
. 00, 25. 70) 23. 50! 22. 50} 20. 20) 19.10} 18.10)...... 25.90) 23.30} 21.30} 19.30) 15. 80 
. 70} 18. 75] 17. 50! 20. 25) 18.00} 16.75) 15.75)... .-. 22.00) 21.50} 19.50) 18.50} 15 00 
Decipy seule. 20. 80) 19. 30; 17.50} 16. 50) 17. 60} 17. 75)/16. 50) 15. 50)... . .- 18. 90} 20.30} 18. 50} 17.20) 14. 40 
Tie 2A 20. 50, 19.00) 17. 50) 16.50) 16. 30) 16. 70) 15.90) 14. 50}. -:--..} 17. 60, 18. 80) 16.30) 14.20) 11.70 
i Sjaa ie eS 18.70; 17.70; 15.70) 13. 70| 15.00) 14. 50) 13.50) 12. 50 /eee ep | 15.40) 17.70} 14, 80) 13.50) 11 00 
DOA TE | 18. 60; 17. 30) 15. 80} 14.30) 13.50) 13.10} 12.10) 11,10)...._- | 14. 90) 17. 50) 15.00) 13.50) 11. 60 
| | 
1921. | | | 
Sas palpi 26. 60 24. 80) 22. 20} 19.00; 17.60) 14.70) 13. 70, WS TO) esses 5 | 21.70) 18.10) 15. 40) 13.90, 11.30 
NEW YORK 
| | | | 
1919. | | | | 
Tallyeay ee Bs $31. 67/$29. 50|$27. 50/$25. 00 $24.83)... __. \$22. 50)... ..- '$29. 00 $26. 00 $26. 67 $25. 00 $23. 00/$17. 17 
Ze ee Se 34.90) 33.30) 31.30) 29.30 26.29)...._. 24.90}... -.- 31.00) 28.50 28.50 26.80) 23.00} 15.50 
LQ ee ie ae 37. 50} 36. 50! 35. 50) 33.10) 27.70)... ..- | 25.50). 22. | 32.70) 30.70 31.60, 29.00) 25.40} 22.20 
PA i oes oo ne 36. 40} 34.60) 32.40) 29.80) 27.50)...... 25. 50]. ---.. 32.90) 30.60, 29.00, 27.10) 24.40) 20.60 
PT 7 ee 36. 30) 34.00) 32.00} 29.80) 27.30)... ..- 25.90)... ..- | 34.30) 30.00) 24.90) 23.50! 21.80) 19.00 
UA aa aes 35, 59) 34.00) 31.80} 25.40) 26.90)...._- ZOO | 33. 70) 29.30, 24.90) 23.00) 20.20) 17.20 
NG Ae ok 36. 50} 33.00) 30.00} 26.00; 26.80)... ... 734 BOs = cote 32.50) 29.50) 28.00) 26.70) 23.00) 18.90 
arene 2) 36. 60} 33.00} 30.00) 26.00, 27.00|...._. | 24.00)....... 33.10) 30.10) 31.25 28. 20) 25.40) 22.10 
AQ eA yesh £8 38. 20! 35.80] 32.70) 29.80) 27.00)...._. 25200 eens 33.00; 30.00) 32.40) 29.70) 26.50) 23.40 
SeptaGn sso on a. 37.25) 34.75} 32.75) 29.63) 28.50)... ..- 26.50)... . 34.13) 31.75) 31.83] 29.00 25.63) 20.75 
A} Ye a 33.00} 35.00} 33.00) 30.00 28.10)...._. 20510 |e 252 33.60) 31.00) 31.00] 29.00 25.50) 20.60 
PA Ue ee 38.00} 36.10) 33.20] 39.20) 26.50)... __. 200 pone se $3. 30|! 31.50/22 2. - 29:50 24.70! 18.80 
Ph ee 37. 40| 35.70) 33.00! 29..30| 26.20 ...... 1 24,00).-.-.- 33. 80| 30.90) 32.00] 29.00 25.50) 20. 90 
Detainee 37.40} 35.50) 33.00) 29.00) 25.50 ...__. 235 20)222: 2). | 33.40} 31.00) 32.60] 29.30 25.50) 20 50 
De ec 37.80) 35.30} 32.60) 28.60, 25.00 ...._- Paileat0) is ee 33.30) 30 80 32.30} 29.30 25.50} 20.50 
Se 37.38] 35.00] 32.00) 23.00) 22.75... __. PAV P2B\\- = Nis 33.00; 30.00; 30.13} 27.50 24.25) 19. 50 
Cage 36. 40) 34.40) 31.40) 28.30) 22.90)...... 20560 | eee. 31.70) 23.80) 29.00] 26.00 23.00} 18.90 
Novae cy! 34.80) 32.60) 30.00; 28 00) PAL aoe nso 19280) eee 31.10) 27.20) 28.90} 25.80 22.70) 18.50 
ss 34. 20] 32.00) 30.00) 27 70) Ze 30 eeeeee 1GE10 |e ee | 29.20} 26.20) 28.50) 25.00 21.50} 18.00 
ae eee 36. 90} 34.60) 32.40) 29.40) 22.80)...._. 230 fee ee 29.00} 26.00) 29.00} 25.80 22.10) 18.60 
ei hg 338.00} 36. 50 34.00| 32.20) 23.00)... 2. . PPA elt, = 32.10} 28.30) 23.70) 26.00 23.50) 19.10 
2a es ae 33.00) 30.83 29, 25| 26.83) 23.00)... -.- 2as00| seen 31.13] 26.63) 27.50] 24.50 22.38) 18.13 
DeciGuy reas 28.70} 26.90) 24.90; 22.90) 22.70|.....- PAS TAO ne 27.80} 25.70) 27.30} 24.10 21.00) 16.60 
DSPs BS 2 27.80} 26.30! 24.30) 22.10, 21.20)...._. ZAEOO| eee 26.80) 24.10) 28.00) 24.70 21.20) 16.50 
CA eae ae 26.60) 24.80) 23.10) 21.10) 21.50 $23.50} 21.00].-.._. 25.60] 22.90) 28.00} 25,00 21.50) 16. 50 
PSE ES ae 25.38) 23.50} 22.50) 20.88) 22.25) 23.00; 21.00].---_- 25.00} 22.50) 28.00} 25.00 21.50) 16.50 
1920. | i 
deta Shas ee eee 24. 75| 23.50) 22.50) 20.50, 21.00) 20.50} 20.25). _____| 24.50) 21.50) 28.00} 25.00 21.50) 16.50 
LQ ais 4 25.00] 23.50] 22.59) 20.70, 21.50) 21.50) 19.00)-..... | 24.00] 22.50! 28.90) 25.80 22.20} 17. 30 
2 ae 25.60} 23.80) 22.50) 21.00 20. 90) 20.90} 19.20)... ._- 24.60} 23.10} 30.50] 27.00 23.30} 19.10 
DA pee d3 26. 40) 24. 30) 22.80) 21.00, 20.50) 20.50) 19.00)... ._. 25.00) 22.20, 30.80} 27.00 23.50) 19. 70 
iLO ere see 26.70) 25.30) 23.30) 21.00, 20.90; 20.50) 19. 50|-..-.- | 26.10) 24.20) 31.90} 28.00 25.20} 21.90 
Rebaiiae ones 24.80) 22.70) 21.70) 20.60, 20.50)... ._- ) EEE ealieee aL | 25.70} 23.10) 30.90] 27.60 24.90) 21 30 
Le Pee ee 24.78) 23.50) 21.50) 20.50) 20.50)--__-- GRA ee | 29. 50} 22. 79) 31. 50} 28.50 25.50) 21.00 
A ae es 25:40) 23. 70) 21.70}. 20.50; 19. 70}-...-- UST se ee | 24.40} 21.70) 30.67] 27.90 25.50] 21.00 
Poh Se ie See 23.00} 25.88 24.13) 21.63, 20. 50)_..... tei) ee 25.75) 23.75) 31.00) 27.50 25.50) 21.00 
. Mary Gas eye) 1 28.90) 27.50 25. 59} 23.30 20.90)....-- LOS SO Eh eee 28.00} 25.20! 31.00) 27.50 25.50) 21.00 
i Bases Se ee 29.30) 27.70) 25.70) 23: 40] 20.50}... ..- Tay) eases 28.50) 25.20). ...-. 27. 70| 25.50} 21.00 
{ OTe Bers 29.80) 28.50} 26.50) 24.20) 20. 70}-....- 19% 90 |s22 eee 28.50} 25.00/..---- 27.90) 25.50} 21.00 
. Lips 53%: 30. 55) 28.70) 27.20) 24.30; 21.60). .-.-- ISS a0) BAeese 28.70} 25.00}... --- 28.90) 25.50) 21.00 
ADT AS sere. Le 30. 50) 23.50} 26.80) 25.30, 22.00)... ._- T9290 |e he 29. 56] 25. 40)... -.- 29.00} 25.20) 21.00 
LO ps asi! oe 30. 70| 28.30) 26.80) 25.20) 21.70|.._... NK ECs) eee 29.90} 25 50) ph ele 26.90} 24.20} 21.40 
e/a ak tea 36 50 32.20) 29.60} 28.50) 24.30)..-_-- Zeyh () eee ees OotOeoOe LOleme as 32.10) 30.00).---. 
PA ae 36.83) 33.63] 31.38) 29.50) 24.50)... ..- 2d100 hr ea 34860) SOVO0iee- eee 31.20 28 10) 25. 20 
Maylene. ss. 26 34.20} 31.70) 30.60) 28.20) 24.59)..---. 24. 00|.---.- 31. 50), 27.40)... .-- 27.80] 25.00} 22.10 
Sop ag: OR 36. 50) 34.10} 32.00] 29.00) 24.59)...._.} 23.00)_.....] 33.00) 28.60)......| 21.90) 19.90) 16.90 
AU yh ih Se 32. 70] 30.39] 28.70) 25.50) 22. 40)..---. 2200 eee ee 31.20} 26.60) 21.88] 19.30) 17.50) 15.30 
; 2D ie Pact 29. 30) 26.80) 24.90} 22.50) 19. 70)....-. 20S |Pe es 23.60} 25.00, 22.90} 20.90) 17.50) 15.10 
{ DO aide a= Le. 27. 50} 25.80) 24.00} 22.60) 19.70). .---- Li S80 pee e 27. 25) 23. 70, 23. 40! 21.00} 18.70) 16. 50 
} TUNE (Ogee is 28. 0(1) 26. 59) 24. 75) 22.75) 20.75; 21.00) 19.59)...._- 28.09} 23.50) 24.00} 21.00} 19.00} 16. 50 
; U2 sae exe Ae 30. 00! 27.50) 25.50) 23.50) 20.50)..___. 19. 40). ..... 28.25) 24.70) 25.60] 22.30) 19. 50) 18.50 
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TABLE 78.—JVestern dressed fresh meats: Pork cuts and veal— Weekly average wrolesale 


price per 100 pounds, 1919 and 1920—Continued. 
NEW YORK-—Continued. 


| Pork cuts. 
| Veal. 
Loins | Z| Picnics Butts 
Week end- | a | 
a ee iS) a | = iekce Hts og lo co ie, i : 
tea tan 1 rtigg) |r aS . . me cata feats < 
bis) oS | So See e wes eels eG ce iis} a 
LSS 28 bee ies law (egal ibo a ae ls ro mt efd|e)& 
lana 5 Sj) avis 5 Si/ac] gs | g 2 3 I 
[io Ever tS Streeter ec Mees Ua) cee ae Se Rl Meters 
| | few eau 
1920. | | 
Junel9...... - |$29. 10/327. 30/825. 20 $23. 50'$20. 50)... $19. 50|-.._.- $23. 30.8 $23. 30 $20. 50/$13. 50 
De Nae Lib 29.60} 27.50) 25.80] 23.80] 21.10)... _. 19/33)0020.) 28.09, 23.50; 21.00) 18.50 
July sie ip 27.36) 26.30) 25.09) 23.00} 21. 70/$20. 50] 19.00)... ._. 28. 83) 5; 21.60, 20.30) 16.80 
AO GUN 29.25] 26. 75| 24.75| 22.75) 20.75]... Te pda (Ay ean 23.25! 19.25] 14.38 
sais Sa 30.00} 27.50} 25.50; 23.10) 21.50)... . TOL SO aerate | 24.20, 20.30) 16.50 
gator Te 31.60) 29.10) 26.70] 24.20, 23.00]... ___ 1O¥50 REN 29.00) 27.00) 24.60] 21.00 
By eRe 32.00] 29.70) 26.60; 24.40) 22.29)... -_- TOShO eae 30.13 27.70} 25.40] 22.50 
J Nat es o/s aL | 34.40] 31.90] 28.60) 26.30) 22.10). ||. 19) 50} es 31.50 27.00, 24.60} 20. 90 
BUI 33.90} 31.90] 28.80; 25.70) 22.00)... __- 20!.00|/ aoe 32. 30] 24.50) 22.20) 17. 40 
Diderot 32. 40] 30.30! 27.70) 24.50) 21.70).._._- 20500 31.99, 21.20; 17.60) 14.00 
Pi ee | 36.20} 33.60) 31.00) 27.30) 22.10) 21.59] 20.09)...... 32.00) 20.70; 16.80} 14. 30 
Sept. 4..2...: 37.00) 85.00) 32.00) 28.40; 22.50} 21.59] 20.17|......!...-_. 24.80, 20.50) 17.00 
TDG ies 39.00] 37.00) 35.00] 30.59 23.00]... _.. Tool seven: | 33. 671 28.88, 25.63] 21.50 
ISOS iA 41.40! 38.80) 36.50! 32.30) 24.33]... __ 1 21s Soy aas 35. 50! 28.00) 24.10! 19. 40 
PB Epi Blip 42.90] 41.50) 38.60, 34.50) 29.00]... ._. We 23e 50 aes 37. 83) 28.20} 23. 50! 17.70 
Oetyio Manon 42.10) 40.60) 38.20 34.40) 2600)... 23510 ase oe -| 27.00) 21.80) 15. 50 
QUE SE 42.90} 41.40) 39.90) 35.80] 27.80) 23.50] 22.50)... __- 38.00 25.00} 19.00) 14.90 
1 6te rea 39. 75| 38.33) 36.00, 34.13] 26.38/...._- 2200s a 37.00) 24.38) 19.00) 14.13 
PEG 35. 30| 33. 70} 32.40) 30:20) 24.50)... =) _| 91.5011... .12..-.. 23.40) 19.00) 14.00 
30 sash 32.10) 30.20) 28.40, 26.00) 25.40]... [ 21S 50 ease Heise | 23.50) 20.70) 15. 50 
INOvep Obie sseie 33.83! 31.63) 30.00) 27.25) 26.00|...... 21/50 |b see is eee! 25.25] 20.38). 15.38 
13a Leta 35. 50| 33.40) 32.00 28.50! 25.90) 23.59] 20.90)... ._. | 34.50 26, 20| 23.00) 18.50 
20 sss 35. 50) 33. 50) 32.50! 28.90] 25.50] 23.50] 20.50/...... 34, 50, 26. 60| 22.60) 18.50 
PAE Te 32.13) 39.50] 29.50 26.38) 24.50)... LON TS Rees fe ise | 23.00} 18.88) 15.00 
Decry 45h 22.90) 21.00 19.90 18.60) 19.00)...._- 1SN2Ol Hales 23.00 19.80] 15.30) 12.80 
11........| 21.20) 19.70! 18.10! 16.80) 16.59|__.__. 15, 70). a 28 23.00 18.30] 15.00) 11.40 
IA ae Pee 21.40) 19.89; 18.10 46.50) 15.60)... 14, 405s. | 17.67 17.80] 15.00) 11.40 
pele Meant 21.30] 19.50) 17.50. 16.40) 15.09/.-_... WeB7(n aioe | 20. 59) 18.00] 15.00] 11.50 
1921. | | 4 
Tanbep lowest 24.80) 23.50) 21.50 19.30) 15.70!.-27..| 14.50)..2.-- 20. 33) 20. 50 ey 15. 50 
| \ } i 
PHILADELPHIA. 
| j | | | 
1919. deh | | Nee te 
July soe) $32. 50/$30. 50/$29. 50/828. 50:_._. | $26. 50'$23. 50/$22. 50)... ..- $29 $21. 50 $19. 50 $17. 5¢ 
SBAL ps aaa | 35.38 | | 97, | oe shee Jl 
AOS 2 { . 40; 20.90; 19. 
| .88 19.10) 17.10 
| 20) 15.40, 11. 80 
40) 15, 20: 12. 80 
| . 75, 15.20) 13.10 
| 00) 19.10) 17.00 
LEST Sa | 23.60) 19.30 16.30 
| 21.50) 16.50 14.13 
| 17) 15.90) 12.30 
Hoare) 20) 15.00, 12.90 
Dus 4} 19.33) 15.00) 13.00 
4 18. 25) 15.90, 14.10 
| 21.20) 19.00 16.00 
| 23.00) 19.80 15.40 
| 21. 25) 17.40) 13.00 
20. 89] 17.20) 13.20 
20. 20) 17.40) 12. 70 
| 19.67} 16.00! 11.70 
20. 00) 16.00] 11.7 
.50| 14.63} 11.50 
. 00) 15.00} 12.60 
.75| 15.00) 13.50 
.50| 15.70) 13.50 
50! 17.00} 14.13 
} 
25.13] 24.00) 22.50] 21.00 .....- 21. 50| 20.50] 19.00)...... 22.86 19.00) 14.50 
25.50) 24. 50 23" 50I) D1e 10) ess 21. 20] 20. 80) 19.10)...... 23.20 19.10) 15.10 
26.20} 24.40) 23.30] 21.60 .....- | 21.50] 20.70) 19.50).2_..- 25.10) 21.20) 16.70 
26.50) 24.80) 23,50) 21.50 .....- 22. 00| 21.00} 18.50|...... 25.00; 22.00| 18.60 
25.10} 24.30) 23.10} 20.90 ...... 20. 60} 20.20) 18. 40|...... 24.10) 21.30) 18.70 
24,70) 23.10) 22.10] 20.30 ...... 20.70} 20.20) 18.90)...... 24, 50) 21.40) 17.80 
| 24. 20) 22.70) 21.60] 19.60....... | 20.60} 20.20} 19. 00| 24.00) 21.40; 17.30 
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TABLE 78.— Western dressed fresh meats: Pork cuts and veal—Weekly average wholesale 
price per 100 pounds, 1919 and 1920—Continued. 


PHILADELPHIA—Continued. 


Pork cuts. 
RE Ey aan aR ae Veal. 
Loins. g Picnics. Butts. 
Week end- q 
fa Pea loa tes tees Leer Wee ee 
Z 3 g|eoig 3g ro eS Mh ae 9 . HS 
ef |/eg|]eceg!] 86/4 SIS ols a= Syste ap ale & ict 
Ss ¥3 bas} (o) = rs Yes | 92 ev np — ko) =>} ot 
Seer cries ett sn) mh ea So) bee Wee) ecrlaal aye |S. |e 
3) CPi IS eS ea sn ia ita aoe tl os joa jaa) S S Ss 3 
| s | 
Feb ae $26. 80|$24. 90 $23. 30/$21. 40 $21. 10 $20, Pals 50 $23. 50 $22. 70|$1 | 
2) 057) en eee '. da Ty ideo. q esiS Kneis a . q A i Se )U) | erate Rey | eee be 9, 90 
Seiewsai il 27.50) 26.50) 25.50) 22. 00/_.....- 21.00) 20.50) 19.25}......| 24. sie Delrae: BY 
MariGin lhe 28. 00| 26.10) 25.10} 23.20)... -- 21.40) 20.10) 19.00}._...- .00| 18.50) 15.60 
28. 00) 26.50) 25.50) 23. 50 21.80) 19.30) 18.50 23.30} 20.40! 16.10 
= 21.30) 17.30 
21.80) 18. 50 
20. 80| 17.10 
16.70, 13.75 
21.50! 18. 30 
20.10) 17.10 
22.10) 18.17 
22.50) 19.00 
19.00, 16.00 
16.20 13.40 
17.00} 14. 80 
17.00] 14.00 
20.90) 17. 80 
22.50} 19.60 
20.50] 17.60 
15.30) 12.50 
18.00] 14. 00 
22.40] 17.10 
22.60] 18, 10 
22.70} 18, 20 
22. 20] 18.30 
20.00) 15.70 
! 16.90} 14.00 
17.40} 14.10 
| 20.80] 16.50 
| 21.00) 17.17 
21.00! 18. 50 
| 21.00] 18.50 
| 20.20] 17. 40 
| 18.60} 15.00 
| 20.25] 16. 00 
20. 00) 16.00 
19. 60} 16.10 
‘ , 00, 29. 20 4. : : ! ’ 00 19.70) 16.30 
ii ee 35: 50| 33.60] 31.40, 28.50'__.___| 25.50) 24. 00} 21. 30)_.....| 29.00] 27.25] 24.50) 21.50] 18. 33 
Sout) 34 70| 33. 40/ 32.30 29.50... 24.40) 22. 50) 20. 831... ... 28.90] 27. 50) 25.50) 22.90] 19. 10 
Oi a 29. 63] 29.00] 29.50 26.83)... 23820) 521.150] hepa eas Z2ENSS| een wae 23. 88) 21.00] 15.38 
Macy aap: | 21.60} 20.90} 19.70, 17.40 |... HOF 20 ele. 0 | eee ee oes 21.60) 24. 25) 20.30] 16.40) 12.20 
ib oo eae 20.10) 18. 80) 16.90 15.50)... .__ Wf MO} A IMO) |S a LSUGO) aeeee 21.50) 16.70] 11.10 
TIS ae | 20.30] 19.00) 17.90, 15.90)... _.. 15590) Ay Soler 2eii7 | eae 17.40) 23.33) 20.40) 16.00) 11.40 
Eile 20. 50) 19.00} 17. 90, 16, i Cake Uae 15.50] 13.90] 12, OD eee bs 17.00} 23.00 19. 00) 15. 00} 13.00 
1921. | | 
ez wal ta Ae Aa | 23. 80) 22. 50} 20. 20) 18. 80 af dé 16. ma 15. 00) 13. 20)...... 18. 60) 24.50) 22.00) 18.00} 15.00 
BOSTON. 
1919, | | | | | | 
JULY Dias s sce £30. 75 $29: 42 $27. 50 $25.83! 223. 2|$26. 17 $25.25 $24: 25) 202 en ol. yee. $14. 17 $12. 50 
AEA 33h G0) 325502 20s SO 270 see 26) GO) bao ada Gale eee eee cee '$15.50 14.50 13.20 
AOE eect 36.70 35.50 30.90 28.60...... PEE eG PARI) Bie aon yee | 16.50 15.60 14.88 
Wiecac ac 35.50 34.30 31.40 28.90 ...... PA) AAey Gi). PETG ae llama adlledeis a4 16.80 15.45) 14. 80 
PAIR; Ziswcin ins 34.40 32.50, 30.80 28.20...... PLY PA} BY) PEER eae nce lnaaseelGHan os 15 50 14.30) 12.40 
Che aa 35.40 34.50) 32.05 28.60...... 25.95 25.30 24. 50! nies ae all onal aesleasasclossoss | 13.40} 10.00 
CG) as es ec 35. 40) 33:80} 31°50" 272.90 222222 2G On pep sane a44 OOl ee veel tenets eal ee eer | 12.50} 9.50 
Dose csterciat 36.00; 33.90) 31.90 27.40 Ar Gl) Paw) Pee (ile BAe aellesosa anucsallesadae 13.00} 11.506 
Oss eel. 37.5)} 35.50) 33. 40 Ze 2a B07 2+00| seme saleee eee tes cee 17.00 15.00} 12.90 
POPisGus ccna. 37. 50) 35.00) 32.50 27. 50, 
2s TSA eS 37. 50) 35.40) 33. 50 27. 50 
PAU sp aaa eye 38. 10} 36. 20) 34. 20 26.95 
27.,.....-.| 38.50| 37.50} 34.80 24, 05 
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qieere 78. — Western dressed fresh meats: Pork cuts and veal— Weekly average wholesale 
price per 100 pounds, 1919 and 1920—Continued. 


B Bo STON— Contianed? 


Week end- 
ing— 


Pork cuts. 


10 to 12 
pounds. 


| 42 to 14 


pounds. 
| 14 pounds 
and over. 


skinned. 


Shoulders, 


Picnics. 


Butts. 


Veal. 


8 pounds 
and over. 


Boneless. 


| Boston 


Choice. 


Medium. 
Common. 


Good. 


$35, 


| 31.90 


ali 


. 10 $28. 60 
35, 20 
34. 63 
33. 90 


30. 70 
31. 25 
32.00 
31. 25 
25.50, 


SAONST $23. 30 $22. 30 #21. 50 


“| 
| 


| 22.50 
| 22.50 
| 22.50 
| 21. 40 
| 21.25 
| 22. 63 

22. 50 
| 21.50 
| 20.90. 
| 20. 55| 
20. 20, 

19. 88 


19.50 
19. 05 
19. 55 
19.50 

18. 75 
18.95 
19.30 
| 19.75 
19.63 
| 19.35 
19.55 
19.30 
| 19.35 
| 18.95 
19.90 
22.50 
| 22.17 
21.50 
20. 60 
21.00 
| 20. 30 
20. 10 
20.50 
20. 50 
| 20. 50 
20. 90 
| 20. 80 
| 21. 50 

21. 50 
21.50 
21. 63 
21. 50 
21.50 
21.50 


| 23.40 


3| 21. 81 


21.50 
21.50 
21.50 
20. 60, 
20. 55) 
21.50 
21.50 
20. 69, 
19. 90 
19. 50 
19. 35 
18. 69 


18. 50 
17. 90 
18. 55 
18.40 
18. 25 
18. 25 
18. 35 
18. 75 
18. 75 
18. 35 
18. 55 
18.35 
18.15 
17. 85 
18. 55 
21. 50 
20. 67 
20. 90 
19. 85 
20. 00 
19. 10 
18. 90 
18. 50 
19. 50 
19. 50 
19. 90 
19. 70 
19. 50 
19. 90 
20. 50 
20. 50 
20. 50 
20. 50 
20. 50 
20. 50 
21. 30 
21. 50 
21.50 
21.90 
23. 50 


23. 50 
23. 50 
21.90 
22. 40 
22. 75 
22. 50 


17. 50 
14. 35 
13. 30 


13. 30 


15.10 


jew ene ee eee 


wee e ee TD 


$12. 10 £10. 10 


14. 50 Aes 50 11.00 


Ve =, 


OHIO, PENNSYLVANIA, AND WEST VIRGINIA—FINE CLOTHING, UNWASHED. 
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TaBiE 79.—Wool: Monthly and yearly average price per pound, Boston market, 1910 to 
an + 


Month. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916.} 1917 | 1918 | 1919 | 19202 as 
JaMuUaryeeo.. 22. $0. 28 | $0. 23 |-$0. 22 | $0. 24 | $0. 21 | $0.25 | $0. 28 | $0.39 | $0.65 | $0.57 | $0.70 | $0.37 
Pebruary.....- - 28 22 22) . 24 peal . 29 . 28 42 . 65 - 56 Be fs) B70 

5 He mail 122 23) 22 29 +29 » 45 65 .o4 . 76 38 
. 25 . 20 22 22 22 . 26 seul . 44 . 67 53 . 70 Bene! 
. 24 ~19 222 ovals 23 26 3L AT . 64 Boys) . 65 . 36 
22 ~ 19 m2) -21 24 26 ~ ol +00 - 62 58 - 60 . 36 
5223 . 20 . 24 oval 25 27 Saul - 58 . 67 - 68 57 5G) 
Abb code se a a2 720 . 24 ~ 2 25 27 dl - 63 . 64 . 70 . o4 38 
September. .... v2 2k , 24 val 20. oh apy! . 66 . 62 . 70 . 04 -38 
Wctobers- 2! =25 oval . 24 al . 24 wath 30 . 63 . 67 - 67 ~A2 Bey, 
November... .. . 23 22 . 24 yal . 24 SPN) . 34 -65 . 64 . 68 38 od, 
December...... . 23 22 24 -21 - 24 oad) .3f . 65 - 62 . 70 -38 - 38 
Wea rely: 
average 24 21 23 . 22 223 ee -ol 54 .65 . 62 58 Swe 
OHIO, PENNSYLVANIA, AND WEST VIRGINIA—FINE DELAINE, UNWASHED. 
Fanuary--...... $0. 32 | $9.27 | $0. 26 | $0. 28 | $0. 22 | $0.27 | $9.33 | $0.46 | $0.75 | $0.66 | $0.94 | $0.43 
Bobruary...... +32 - 26 - 26 - 28 - 23 3 33 49 .75 64 . 98 44 
Nrarehs: ep. . 30 . 25 - 26 . 26 - 23 33 . 34 ~ ol Aisi) . 64 1.00 44 
pC Ovagd epg cs a a At ~ 24 . 26 . 26 24 3 - 34 . 4 bale) ~ 70 - 90 «44 
Mayes uenb.- 226 +23 - 26 . 23 25 - 30 . 34 moO Bw (i) . 70 . 80 43 
A NDNA Cee sg quel +29 223 - 26 523) 2h - 29 . 34 71 . 74 des .70 43 
Sralye se Sa! . 26 24 + 28 . 23 - 28 30 . 39 74 Budo) 18 302 44 
AGI SUStE spo o oe . 26 224 28 223 - 28 youl A B35) EU Ss) . 83 - 70 44 
September. .... - 26 a25) 29 323 SPH. 3 - 36 . 70 . 74 -83 - 65 - 44 
Octobers.2s>25: are, 720) 29 23) a25 avo 2ot By (3) 7h) . 83 - 60 44 
November..--.. A ey 20) 28 ep) - 26 -31 - 40 Bis) 5 1) Arsh) woe ~ 44 
December. ..... 27 . 26 6 22 . 26 od . 43 ~ 75 . 74 - 88 - 50 ~45 
Yea xr 1 vy, 
average. . . 28 . 20 | 20 . 24 ~20 7 Ol - 36 . 65 (5) . 76 75 44 
TERRITORY—STAPLE, FINE AND FINE MEDIUM, SCOURED 
January--.....- $0. 74 | $0.61 | $0.61 | $0.66 | $0. 52 | $0.63 | $0. 74 | $1.13 | $1.80 | $1.60 | $2.00 | $1.00 
Mebruaryes: o: oid 09, . 61 . 64 - 00 UB oul 15 225) 1. 80 52 hes 22/05 1. 62 
March hse. 2! o Gil . 54 . 61 209 Ol SH) 5 el 1. 28 1. 83 1.58 | .2.05 1. 02 
LA\jaal Ee a . 68 «Gah - 61 - 56 oo) 5 il tA) ins dlc: 1.85} 1.65 |} 2.00 1.03 
Mey ses ey - 63 5 . 61 00 - 60 . 69 o 2) 1.28} 1.80] 1.65) 2.00 1.02 
JWHe = se Be ees . 61 202 - 61 54 - 61 oul Breil 1. 74 Le SON le wioaleed et 1.04 
Traby saree - 61 B00) . 63 54 . 61 oil - 82 1. 74 1. 85 1.85 1.60 1.05 
ANeuSt sis). 21 . 62 . 56 - 68 54 - 63 arth - 80 UTS) ed 80: pp lincosl edna 1.04 
September. .... - 62 709 . 68 . ot - 61 al . 89 1.81 1. 80 1.85 | 1.30 1.04 
October........ . 63 - 60 . 68 . 53 ~dO9 oil - 89 1.80 | 1.85 2.00 | 1.20 1.04 
November....- - 63 -61 67 -o3 -61 Sil 97 1. 80 1.80} 2.00 - 95 1.03 
December...... . 63 61 . 67 52 . 61 Bie) 1.05 1. 80 1.80 | 2.00 phd) 1.03 
We @eyae Ilsy 
average. -65 0 aN . 64 56 . 59 Sel POOU |G Loe el o2el element GO 1.03 
TERRITORY—FINE AND MEDIUM CLOTHING, SCOURED. ® 
January-......-. $0. 68 | $0. 56 | $0.52 | $0.60 | $0.47 | $0.58 | $0.70 | $0.93 | $1. 70 | $1.45 | $1.65 | $0.89 
February...... . 67 ~o4 «52 - a9 47 . 69 Se) 1.05 1.70) 1545 175 ~ 92 
WFO Oe eee - 65 .49 ~O2 ~ oF -49 . 69 73 1.18 1. 73 1.40} 1.75 - 92 
Agprilescce yo 4. . 62 . 46 52 OD, . 53 .67 SIE Nee hs TU) Yh) 1.40] 1.70 - 83 
Maya ee seo sh fol - 46 302, - 0 -d0 . 65 . 74 120 (*) 1.50] 1.60 - 83 
ANC Shee =) - 06 . 46 cr) 49 Bays) - 67 . 76 1. 45 (3) 1755 1. 50 - 89 
nly eee ey SOU lon S48) he W5GE lp 49) hae5Ghl) MGS lee 76i| ol onlin (a) 1.65 | 1.50 . 88 
August.-....... SESW SZ SBI 629 a 6B e328) aS ©) 1.65 | 1.30:] .88 
September..... . 56 52 . 61 . 49 «00 - 68 .80} 1.68) ©) 1.60 | 1.20 87 
October........ . 06 52 . 61 . 48 » 00 . 68 . 84 1.65 (3) 1.85 | 1.00 87 
November... -. - 00 52 .61 .48 Sort - 68 93 1.70 (3) 1.85 - 90 . 88 
December... _.- 56 53 -61 .47 Nol - 69 -98} 1.70] (3) 1.90 C1) 88 
Yearly 
average. - . 09 . 50 . 08 -ol . 54 - 67 HM rll Cbi) athe waka la sore) . 93 


1 From National Association of Wool Manufacturers. 


2 Prices from June to December, 1920, largely nominal. 


3 No quotations. 


4 Average for January to March, inclusive. 


~ 
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TABLE 79.—Wool: Monthly and yearly average price per pound, Boston market, 1910 to 
1920 }—Continued. 


OHIO, PENNSYLVANIA, AND WEST VIRGINIA—ONE-HALF BLOOD, UNWASHED. 


Month. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 |} 19202 Tee 
By a 
January. oc $0. 37 | $0.30 | $0.27 | $0.30 | $0.23 | $0.31 | $0.36 | $0.47 | $0.76 | $0.74 | $0.85 | $0.45 
February...--.- BEY . 29 s 287s 6330 .23 .35 . 36 De Bu! 67 85 45 
Mareh-f ast ie . 36 .28 28 -29 24 ars .37 . 54 . 80 . 66 - 85 46 
PMO gi sie ae se 34 .27 . 28 - 26 24 34 - 38 54 .78 . 67 .75 44 
Maye be 732 25 . 28 24 - 26 34 .38 57 .78 . 67 .70 44 
Junes2ta ect! 29 25 . 28 24 27 34 . 38 67 . 76 -69 - 65 44 
July see . 29 325 -29 .24 . 28 235 - 38 312 . 78 - 80 62 45 
August.22. 2 . 29 +25!  .30 24 . 28 . 36 .39 74 .78 . 80 -61 -46 
September. .... 229) 7,5 .. 26 - 30 24 . 28 .36 - 40 mild, .76 81 0D) - 46 
October........ 29 . 26 30 . 24 . 28 +35 -40 aa) .78 - 80 42 44 
November....-- 29 - 26 - 30 . 23 - 29 . 36 42 . 76 .78 81 .40 245 
December.....- . 30 . 26 - 30 ~23 -30 36 . 48 . 76 . 76 - 83 235 45 
Yearly | Bara 
average. . 435 29 29 25 227 730 ~39 65 BH Ars . 63 - 45 
i 
TERRITORY—ONE-HALF BLOOD, SCOURED.3 
Januaryesee et BS Des ea [ESS eA Pee be eee $0.58 | $0.71 | $1.08 | $1.70 | $1.63 | $1.83 | $1.26 
Hiebruanyasiwese ee ase StS ONE (Fok ah are eal Cyeerareas | eed ee - 69 HAN W138 | ol TO nl sas OTs 1,26 
MTC SMS aS a en SUAS rane eet lees coca rare esti te, Me aye . 69 p14 | P18) | de halle as 1. 90° 1,29 
prNgO) pad ees care Raa a Oa a Perea nl a Fees A Le cal . 67 «74 | 1628 ) 1078 | 1245.) 1085 1.29 
INUIE yee sr ts ed me ea ot eee ae Eee AS esa 265 4)5 1.74 [1,28 | 168 Te baal deem y, 
AR GW aX =e Staeseahat ae | rae es by Ile dal ed Si bite pee . 67 -79 | 1.48) 1.68! 1.60) 1.50 1,29 
SD UTD ye US ke Se EL ae LS Fh Rdg eat Pr. "-5 69 78 | 1.63 |} 4.78} 1.80.) 1.40 1.35 
BAN TOUTS Exe Shee ORE | RNR I earn eal ate Pa itetaee Sat U A SSU | .69; .80| 1.68) 1.68) 1.80} 1.30 1,33 
September sae ee SS Re NS ee) Ale dra . 69 82 | 1.73 1.68 ns) 1, 20 Liseal 
October nese eee eK acer ee ee a 69! (4) 1.68 | 1.78 |- 1.70 - 90 1.35 
NOVermb erst 55 See We MSS MRO ACE SSA RN a Pee te 269) (% (4).) [5168 1.68 (15 70s. sous 
December esas. sees. ae | ell DHS Sealers ry lenedaren a bOn ie (4) 1.68 | 1.68 | 1.80 5) 1.32 
Yearly | 
AV ELASCE Hen © alii 22) oe apace 3 [ae ofa oe 68 |. 5.76) 1.46} 1.71) 1.64) 1.42 1,28 
OHIO, PENNSYLVANIA, AND WEST VIRGINIA—THREE-EIGHTHS BLOOD, UNWASHED. 
January:-.....- $0. 37 | $0.29 | $0.27 | $0.31 | $0.23 | $0.31 | $0.39 | $0.48 | $0.77 | $0.75 | $0.70 | $0.44 
February. De aia - 28 . 28 ob) |i 23 aol - 40 +53 BCda late .70 -45 
Marchine. 22 oan . 36 PAL . 28 -380| .24 Bets | oe 254 -80| .60 -70 ~44 
Atprile Sees: . 34 . 26 - 28 -27| 224 -35 | .40 Ruxs 18 . 60 - 66 43 
Maryases gee eae Heal 24 .28 PDAG ey 226, -35 |  .40 AA a yAy |e GOLD -61 42 
June hte . 28 ~24 - 28 -24| 127 .35 -40 71 ~76 |. .62 54 43 
Sul yee see eee 528 Nie ek 25 e629) TA te 28, BON aca e576) .78 2, - 50 44 
Ausustesee eS e828, $25 .30 24) .28 SOSA ten 42, 41 Bot ect!) ~45 +44 
September..... .28 B25 .3l 24 27 .37 42 ad SMI 5 200) - 43 44 
Octobersaeos! .29 25 Hall P24 27 SOM areca ~75 Bisse) Wears - 40 244 
November.....- 29 26 231 ¥23 S29 ik 30 <A hea 3326 .76 .68 BP . 43 
December...... 229 |» 526 qo -23|  .30 38) .49 hey 76 .76 .70 30 43 
| | pa 
Yearly : ; | 
average..| .31 - 26 . 29 - 26 26 . 36 242 . 67 Sve 67 203 44 
i 
TERRITORY—THREE-EIGHTHS BLOOD, SCOURED.6 
VED E ny Sena Eaa aol oial lee oncuul MEResmaloeeoseT becoaae $0. 56 | $0.69 | $0.89 | $1.55 | $1.30 | $1.35 | $1.06 
A BYS) 8) e106 a ee ena Soe ae ea a ee - 66 ofl) 6981) 155 191520) 185 1.08 
BAU el aerial Lesa Sp ee Sc a [Se ne Pe oy oe - 66 wl 1.03) |. 158) On tes) 1.06 
Asp ri eee ee es SS Bh Seok ton Recetas Saeerce paeeacr - 65 wb) LS 08) 1) 155i tt OS ile 1.06 
ay REE es SILLS Be a ea es SO eT ee - 63 abate el hepa Cyaan Ka) | 9 ale 220) 1.04 
SR ITT a heey payee ferent mT mv ETE EL GE HOR HP a ak 65 Sol pal ecole Le AM wale 2O -95 1.05 
Uli ye NS EE SW TAN Bee lat ea URI Tas Oe .67 «72 | 1. 41 1.55 1.38 1.00 1.12 
PANIES GN Cah RON A VB Bee PONS ee CE 67 74) 1.41 | 1.45 | 1.38 -90 1.09 
Sep Cemnalby crys ae rela HOI INT SET a OR eT ae -67 78 | 1.48) 1.45 |) 1.35 . 80 1.09 
OCTOBER See eee iecee ef ettceconal steerer pore cciehs chet [ine ct a . 67 (4) 142) 1.55 |) 1.35 75 1.15 
INOW ETT Cre UE ae ET a Ee A EET A Ere . 67 (4) 1.45 | 1.45) 1.35 . 60 1.10 
LOY eersy onl) of) Se A SN Se NN cle ee |S aeah al . 68 (4) 1.45) 1.45 1.40 5 ae Heth 
Yearly 
WA VOLALE Aull epspse os ata oslalh eh MUL IN) Roa pais Lak Meas DU) 65 | 5.72] 1.26) 1,50) 1.26] 1.00 1. 07 


1 From Nationa] Association of Wool Manufacturers. 
2 Prices from June to December, 1920, largely nominal. 


3 No territory in one-half blood previous to 1915. 


4 No quotations. 


(Averages are for 6-year period.) 


5 Average for January to September, inclusive. 


6 No territory in three-eighths blood previous to 1915. 


(Averages are for 6-year period.) 
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TaBLe 79.— Wool: Monthly and yearly average price per pound, Boston market, 1910 to 
1920 '\—Continued. 


OHIO, PENNSYLVANIA, AND WEST VIRGINIA—ONE-FOURTH BLOOD, UNWASHED. 


| 


: é 
Month. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 19202 mae 


January.....-.- $0.35 | $0.28 | $0.27 | $0.31 | $0.23 | $0.31 | 30.39 | $0.48 | $0.77 | $0.78 | $0.62 | $0.44 
February...-.-| ..35 -27 |. 29 -31 23 237 - 40 52 allel 63 -67 44 
March.........- 34 26 29 30 23 238 40 54 80 -58 - 66 «43 
yet RSE eae 32 25 29 26 24 35 39 » o4 77 54 60 41 
Mayes ecto. a\> 30 23 29 24 «25 35 39 60 78 ot 55 41 
ANVIME 2S sodease 27 23 29 24 - 26 35 39 69 75 58 47 41 
lives ae 27 24 29 24 27 37 40 74 77 70 46 43 
PATISUS To reemeeic 27 24 -30 «24 27 38 ada 75 275 68 43 -43 
September... ... 227 «25 o3bl 24 . 26 37 AL 75 75 68 40 43 
Octobere=-2-2 2: 28 25 dl 24 - 26 36 a al 75 277 . 64 38 42 
November.....| .28 25 -3l 23 -29 87 43 - 76 75 65 30 242 
December. .... Eig 28 25 .3l 23 - 30 -38 46 76 75 67 28 42 
Yearly 
average..| .30 25 30 - 26 26 36 41 - 66 76 . 64 49 43 


January...--..- $1.30 | $1.28 | $1.12 | $0.95 
February... .-.-. 1.33 | 1.05: }) 1.12 94 
March : 1.35 1.00} 1.12 -95 
IXprileeyne sn : 1.40} .95 | 1.15 . 96 
Mayer ppem nema aie hei 1.05 1.25 -95 1.00 92 
June Hs assis 1.18 1.25.) 3107 . 80 94 
dibilhy Be bdedatee 9 1.40} 1.18 NID 99 
ATIEUSt.§ 252... us 1, 25 1.18 65 95 
September. ...- ils A250 lfaalionlies +00 94 
October.....--- Iiits 1, 1.40) 1.15 295 1.00 
INO VED Crees lole ci viote Caciele [octceieiceel|i2 Aosta | Vel poet Ho): gO} (4) HERP) yale day te ae 50 97 
Mecemp ers wee tes hoes lSeeceicdl| RbGe eal ME tie © | 64] (4) DS 2 yl eyle ora teed lS) 40 95 
Yearly | | 
PW EWUEOE S|loacecas-ouedoodleoas So alGoEEHtallsececed -61 | 5.68) 1.14 1.31 1.10 81 - 94 


1 From National Association of Wool Manufacturers. 

2 Prices from June to December, 1920, largely nominal. 

3 No territory in one-fourth blood previous to 1915. .(Averages are for 6-year period.) 
4No quotations. 3 

5 Average for January to September, inclusive. 


TasLeE 80.—Wool: Monthly and yearly average price per pound, on farms for States of 
Ohio, Pennsylvania, and West Virginia, 1910 to 1920. 


Month. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 oa 
| 

January....--.. $0.32 | $0.22 | $0.20 | $0.24 | $0.20 | $0.23 | $0.28 | $0.36 | $0.67 | $0.63 | $0.64! $0.36 
Mentaanyetes..| | $30.) ai)! 20, | 9124) |) 2011.1 4283")) e29'| | 2 aRi|MYnEo:| GI lt ceo | eel36 
March..:.-..... SRO VAS key ea oO) Cola Cay em Ge le SG sir 
Pascrcebtes Bs BOs og. ih Woikih, 9p \eicon apa ye esp a dona ne72 | an keoylie meds lui 
rage kee: By ile luego! Te cM | Baill laeead lcm slp inveaGire Api bere thy ewalse 36 
green eee 25 TO AOU NON ORT | Tom | See Cena IG lie ea cas 36 
ipfier oa eens Palle MTU ASO) eaTlGy I uly GRMN Roar All Byler II arrelle ars la 36 
‘August......... AOR | Namie: Be Ap ie Mom GAME A Ro cia iat realtors as | Pe 136 
September....- .23 - 20 2D aca 20 23 28 34 65 67 .63 oe -36 
October........ BOON DOMME D4e Mpew O0T I umHOS) Mi tnoR len aly le eeenl lian eoulaa eit 136 
November. ...- LPB) 120 ~24 - 20 BOB} 28 neta) . 66 . 67 . 63 -29 36 
December...... ESA inl DONA #99) Mend 1G) |) 93) ee Oana apie Gl | neg Casall ann amaG 

Yearly 

average..| .26| .20] .22| .21) .22| 126} .32/ .54]°..68] .62] .46| .36 
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TaBLE 81.—Wool: Quarterly average price per pound on farms, by leading districts, 1910 


to 1920. 
Mon- ; 
2 tana, Florida, 
Ohio, | Michi- Sg Wyo: Ala- 
sylvania,| wWiceon-| tacky | Iowa,” Cale | Utak | New | Massie 
2 ’ ?}Wiscon-| tucky owa Mi ali- ah, ew issis- 
Year and month. oa sin, and pao | Bexase pgs an acl Gee GilNtexteaa Meant 
Vir- [and New) Indiana.) [linois. Oregon, Louisi- 
ina York. Nevada, ana, and 
g | and Georgia. 
Arizona. 
1910 
JANUATY a2. 22 Paes $0.31 $0.29 $0. 29 $0. 28 $0. 21 $0.16 $0.22 $0. 20 $0. 29 
(ADT Roe ese Oe ays 24 - 26 24 - 20 17 -19 - 20 -25 
Dry tees ae ea 23 ~22 24 -21 sal) -16 17 15 -23 
Octoberees sho - 22 22 22 - 20 -17 14 aaly 14 oot 
1911 = 
Januahyeeeessee: see e222 - 20 apAl -19 -16 .12 -16 13 +20 
ADP Sesesc vs ceteeels 19 17 .19 17 15 12 14 12 -18 
Af hy deg ee Pa ee «20 -18 -18 Bales 15 Sly oS 12 18 
Octoberss2 ete 20 -19 19 17 14 ait Salk 13 -18 
1912 
JABUAT Yc: 233. 22s: 2 - 20 .19 - 20 18 15 13 215 13 aks 
INDTU are eh «22 - 20 B74 -19 15 14 ays - 1B 17 
TR ysis Bek ee CU 24 23 22 21 16 215 17 14 - 20 
Octoberst22. 5238. - 24 22 ede - 20 15 ~15 17 -15 19 
1913. 
January oo. ee .24 21 -22 -20 15 15 spled, iiss 19 
PAD TLL ace eee a . 20 -18 .19 .18 14 -14 15 13 17 
FAT Seas en - 20 nal) -19 oly/ 13 15 - 14 -12 -17 
Octonerss pote - 20 . 19 .19 a7 13 wal .14 -12 -17 
1914 
VANUANY ja aa eel - 20 18 lo sale 13 12 15 13 17 
JX oy gl De hs See AZAl - 20 -21 -18 15 -15 - 16 15 .16 
AOD happier ibaa oie se 23 21 22 - 20 . 16 -t5 ould, 16 -17 
October. 2232222 2e: 23 o21 . 20 .19 14 215 17 15 -17 
1915 
JAnUaLYy sees ese 24 23 . 23 -20 5 16 21 -17 Ys 
IAM TITAS e ose Se . 26 - 26 . 26 . 24 18 - 20 -22 18 18 
AD hye pee eee aes 28 -29 . 28 - 26 -19 -20 -22 -19 Al 
October sees -28 28 20 - 26 .18 17 21 ang .20 
1916 
Janianyy eases ese 329 $29 28 - 26 20 -18 24 21 20 
Apr eee ee -32 -32 -33 30 -23 24 -27 22 .25 
BI Ny Stee oa eS a . 34 34 34 -ol 24 . 24 -27 24 -29 
Octobersee sees. ~35 34 34 .31 .25 ral - 28 24 - 26 
1917 
DTA yee eee et 38 .37 ~ 35 .33 . 26 31 235 Sur ~25 
April eee ee aa eene -48 - 48 . 48 -45 .35 45 . 44 -37 -32 
Salyyoe eta ees 64 .61 59 57 44 52 53 46 44 
Octobersaceh.e soso. - 66 . 64 . 62 -58 47 ol - 56 -48 . 46 
1918 
Janvabyer cee heece . 69 -65 - 62 = 59 - 50 -53 57 -47 ~45 
Nj 0} 0 LSS MS Sik ae . 69 - 65 . 66 . 61 ol .49 «00 -o4 -49 
ellivans sees ee oe or 67 65 ~ 65 . 61 .52 -50 -05 .49 -53 
WCtiober eee scenes . 67 65 . 64 . 60 - 51 - 50 54 - 54 
1919 
JARUAVe Ee =o eee - 62 .58 . 62 - 56 45 42 -ol 35 -50 
54 0) 0 Uh tae seen - 58 52 .93 .49 42 . 43 48 42 44 
Jilly soca ec eee ees - 63 . 58 ~55 .53 - 46 -47 -49 46 ~45 
October ces. se eeeee . 63 oT -95 -o1 44 42 . 48 48 44 
192 
January cesses: - 63 58 54 atiy 46 45 50 45 48 
(Aprile ee, 2 Wy: .58 50 48 44 245 44 44 44 41 
Jl yee sete ee .33 . 30 . 34 - 28 . 30 .28 . 28 -20 +25 
Octopers2 ees -28 - 26 «20. oy?) . 24 -23 - 26 ~22 -19 
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TABLE 82.— Wool (unmanufactured): Imports into the United States, by classes, 1910 to 
1920.3 
[In thousands of pounds; i. e., 000 omitted.) 
CLASS 1. 

Imported from— 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919 1920 
Argentina.......... 22,222] 13,333] 26,180] 18,709} 33, 110| 86.827|133, 749180, 766/203, 238|118, 854| 71, 910 
Chilean cy: 230 60 141 56 218| 3,261) 9,148] 16,870] 10,887] 11,959] 14,514 
TBVEAUENG LTTE oe ph UHL A eae WR ed PTR MC oe ea ee A nd ee rh 614} 1,162 176} (2) 
TEE able es 0 eT ee ee 1 368] 2,142} 1,519] 3,924] 3,900) 2,273 884 
Wnuguayee leak 6, 503 561] 3,216] 2,285] 7,875] 15,824] 11,990| 36,623] 17,655) 49,931] 29, 768 
United Kingdom...| 21,247] 17,604] 43,922} 19,026] 52,257] 43,489] 8,868] 1,703 39] 14, 704] 28,968 
IMTIshraAlia es Oui § 28,310) 9,201] 13,987| 5,800) 29,484 101, 930/115,355| 6,981] 65,118] 46,035| 37,372 
British South Africa 176 44).2.22.. 5 483] 37,354) 48,343] 47,461) 51,064| 51,466) 17,296 
New Zealand....... 5,397| 2,000] 3,377| 6,088] 4,646 836| 15,955 262| 6,276) 14, 234 26 
Other countries. .... 511| 49 524 742! 19,250) 3,903) 11,474] 25,597] 14,572) 24,466] 11,654 

Total, Class1.| 84,596} 42,852) 91,297) 52,712) 147, 691)295, 566|356, 401/320, 801/373, 911/334, 100)212, 392 

| hich du 
CLASS 2. 

Argentina.......... 1,324 1, 837 823 117 386 591} 3,215} 9,391} 2,357) 2,087) 1,347 
Peruhe wins ine Yi 9 1,179 805] 1,192 459 259 nian 125 345 57 63] (2) 
United Kingdom...| 12,349} 6,997] 17,763) 7,544) 15,534) 4,841 998 56) (3) 3,221} 2,020 
Other countries. .... 2,637| 1,615] 1,949] 3,061] 7,320| 7,832] 5,744] 12,541) 1,809] 2,363] 3,276 

Total, Class 2.| 17,489] 11,254| 21,727| 11,181] 23, 499| 13, 264| 10,082] 22,333) 4,223| 7,734] 6,643 

CLASS 3. 

Argentina.......... 2,649] 4,356] 4,060) 2,915] 4,054) 12,878] 14,185] 21,288] 15,068] 14,045] 1,765 
TSie VAT Uys Le a 45 26 76 61 10 592 8 1 30 (2) 
Eile eae eu 25 31 21 65 107| 909] 3,712] 3,677) 8,197| 13,274} 3,715 
TECSBL slim Scoala a Std ad a PAT | DC NR LA a 3,136] 1,541] (2) 
LORRI E75 BE eel Etec cet eles [ae eee 390 20) 1,216 306 141] 3,179] 1 026] 7,031 487 
Venezuela.........- 27 37 20 21 19 4 4 il 128} (2) 
United Kingdom...| 19,070] 20,374} 29,089] 14,026) 19,783} 25,312) 5,260]. 2,821) (3) 19,045} 6,380 
Russia in Europe...| 4 13,022| 4 17, 418| 30,339) 16,397] 4 16, 677 806 542 74 22 411] 2,651 
Chinas aaa 29,973] 35,800] 28, 428) 37,631) 29,159] 41,453) 35,328] 26,602] 31,199| 29, 814| 11,763 
British India. .....-. 51,901 53,031) 55,575) 1,710 2,600} 2,439) 1,166 212 10 66 366 
British South Africa 19 127 393 289 10} 2,703) 6,116) 3,978) 4,442) 2,386 674 
Other countries. .... 11,319| 20,616] 26, 703| 14,553| 11,676] 6,380| 9,705| 11,164] 6,151) 9,198] 8,069 

Total, Class 3.| 78,050) 101, 816/125, 094] 87,688] 85,311] 93,782] 76, 167| 73,003) 69, 292| 96,948] 35,870 


1 Compiled from Monthly Summary. of Foreign Commerce, 


2 Included in ‘‘ Other countries.”’ 


3 None stated. 


TaBLE 83.—Wool (unmanufactured): Imports of hair of the Angora 
other like animals into the United States, 1915 to 1920. 


4 Data for whole Russian Empire. 


5 Classified as East Indies. 


[In thousands of pounds; i. e., 000 omitted.} 


goat, alpaca, and 


Imported from— 1915 1916 1917 1918 1919 1920 
Wnitedykanedome ssc Jase ga. 2 pe 4,850 343 308 60 161 1, 043 
PEON Neem mittee ahs o Neste ae ool See Scie ee 696 2,597 1,154 1, 255 1,046 1, 248 
Whina See Should eae Nee ss eee oe 170 234 401 228 157 489 
British south Africas. 22 csc. no25- siecle ore 4,370 3,318 2,983 4,736 3,977 263 
Other ecountgies sii s hs, JAA Se 24 48 il 22 1,770 1, 669 

400) 72 GE CSO SEE gear e Sen ee pay 10,110 6,540 4,857 6,301 7,111 4,712 


‘ Compiled from Monthly Summary of Foreign Commerce. 
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TABLE 84.— Wool (unmanufactured): Imports, by certain ports, 1918 to 1920." 


{In thousands of pounds; i. e., 000 omitted.] 


i Hair of the Angora 
Class 1. Class 2. Class 3. goat, alpaca, and 


Imported into— other like animals. 


1918 1919 1920 |} 1918 | 1919 | 1920 | 1918 | 1919 | 1920 | 1918 | 1919 | 1920 


Massachusetts . ...| 293,854) 225,929] 153,747| 777 3,323] 2,924) 4,379| 6,797] 3,726] 5,162] 4,279] 1,802 
New York, N. Y..| 65,471] 85,614) 47,818] 1,912] 3,622) 2,931] 51,809] 78,245] 26,591] 959] 2,677] 2,419 
Philadelphia...... 3,427| 1,852] 2,700) | 21) 162) | 147] 11,951) 11,750| 5,420]  98| 155| 7439 

Motales 240 362, 752| 313,395] 204,265] 2,710] 7,107] 6,001] 68, 139] 96,792] 35,737| 6,219] 7,104] 4,660 


1 Compiled from Monthly Summary of Foreign Commerce. 


TABLE 85.— Wool (manufactured): Imports into the United States, 1910 to 1920. 


[In thousands of pounds and square yards; i. e., 000 omitted.] 


Carpets 
Worsted | Woolen Dress 
Year. and car- | Yarns. 
cloths. cloths. goods. peting. 
Pounds. | Pounds. | Sq. yds. | Sq. yds. | Pounds 
(2) 5,431 | 41, 610 1, 136 (2) 
(2) 4,153 21, 517 |. 908 (2) 
(2) 4, 309 14, 788 1, 003 (2) 
(2) 4, 858 16, 268 1, 011 (2) 
Pounds. 
TE aaa Ge BSH BE AtGEs Aa BE HceEna aaa an ere earn nanias SAed (2) 16, 253 10, 216 1, 203 (2) 
OLS he ree Banc ho Nita hy eee eee ee eum al (2) 7, 026 3, 320 850 3 103 
VOT Ges teresa rl ein Ded ct 2 ian pa leas Ave oe te 2 (2) 5, 808 1, 066 770 23 
A QU Tears h aes Gib gees Uitte ek dubseiMles cance eet Toc tian ab Th (2) 4,707 775 899 332 
wep Sees ees as alae ey a pa OO cL TRIOS a cea 3 249 41,945 485 353 821 
De We Sears rep pat Sear kena ah Sete LIP a cea oe Lge Maye 311 41, 827 310 463 469 
BUY OE Era an cers Sa aie bermre tie Re EE Wie So Cpa le 642 5, 052 1, 727 1, 666 3, 670 


1 Compiled from Monthly Summary of Foreign Commerce. 

§ Not stated. 

3 Beginning July 1. 

4 Includes woolens and cloth made of the hair of the Angora goat, alpaca, etc. 


TABLE 86.—Wool: Yearly production in the United States and the leading producing 
; States, 1910 to 1920. 


{In thousands of pounds; i. e., 000 omitted.] 


State. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 

United States 1........ 321, 363/318, 548/304, 043/296, 175|290, 192/285, 726288, 490/281, 892/298, 870|313, 638|302, 207 
Pennsyivania.........| 6,300] 4,225| 4,095] 4,212] 3,959] 4,030] 4,225] 4,225] 4,774] 4, 863] 4, 560 
Onin es nes 16, 900| 18, 850| 16,875] 14, 950| 13,844] 13, 600| 13, 650] 12,000] 12, 600] 13, 104) 12, 449 
Wnidianan es wey. k | 5,850| 5,525] 5,280] 5,200] 4,961| 4,690| 4,420] 4,332] 4,765] 5,337| 5,306 
Michigans o005 108 11; 475] 10, 880| 10, 125] 8,400] 8,098} 8,075] 8,275] 8,192} 8,765] 9, 554] 10,223 
Towa. Meaney a5 6 5,400] 6,075| 5,738] 5,535| 5,319] 5,325]. 4,875] 4,500] 4,600) 5,060] 4,908 
Missouri...2200)...0.0: 6,020| 8,050] 7,425) 7,088| 7,179] 4,890| 4,625] 4,810] 7,183] 8,492|- 8, 296 
exas cf beh 8,944) 9,450] 9,100] 8,775] 8,643] 9, 750| 10, 250] 10,045] 11, 800] 14, 986] 17, 600 
Montana.) 8013 33, 600] 34, 875] 31, 175| 31, 500| 30,177] 26,950] 24, 570] 23, 342] 18, 685! 17, 450) 15, 800 
Wyoming............. 36, 038] 34, 000! 32,175] 29, 880) 28) 476] 29, 200] 31, 000] 30, 380] 32, 760) 31, 580] 28, 422 
ColoradomPesssesanenee 9,100} 9,100| $040] 7,256} 7,111] 7,800] 8,400| 8,820) 9,261) 8,800] 8, 184 
New Mexico........... 19, 200] 20 250] 18) 850| 17; 550| 19,077| 18, 620| 18, 240 18, 422] 17, 132] 15, 076] 15, 528 
ArizonAy ie Cree 4950] 5,950| 5,695] 5,038} 5,521] 5,985] 5,959| 5,831| 5,630) 5,580) 5,970 
U 11, 550| 13,775| 13, 100] 15,000] 15,000} 14, 800) 15, 800| 17, 000] 16, 150 
5,775] 6,000| 5,502} 9,500) 10,000] 9,000] 10, 000} 10, 500) 9, 000 

15, 540 14; 250] 14; 792] 15, 285] 15, 000| 17,500) 21, 500] 22, 145] 21, 702 

‘ 3,600| 3,413] 3,638} 4,560| 4,750/ 4,813] 5,504) 5,779| 5,490 

Oregon eau. arama 14; 438| 15, 300| 18, 270| 16, 575| 15, 763) 14, 820] 13, 200] 12, 000] 13, 500] 14, 040] 14, 040 
Californians eaeene 13, 300| 11, 900| 11 900) 11, 200] 11, 480| 11, 590| 11, 600] 12, 180] 12, 545] 13, 298) 13, 165 


1 Includes pulled wool. 
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TABLE 87.—Wool: Yearly estimated production, by countries and grand divisions. 
{In millions of pounds; i. e., 000,000 omitted.] 


Country. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 

IATISHE AIT meee en 834 820 833 750 827 767 645 742 742 825 852 
South America........ 585 500 555 531 455 477 480 470 470 484 487 
North Ameriza.._....- 341 338 322 315 309 308 307 304 318 336 328 
United Kingdom...... 142 | - 143 143 133 125 121 121 121 125 118 99 
Russia in Europe...... 820 320 320 320 320 320 320 320 220 320 150 
Wrancennee ae ees 78 78 78 78 80 75 75 65 65 50 50 
Germanby.......... 26 26 26 26 26 26 26 26 26 26 37 
Thalia ea ees 21 22 21 22 22 22 22 22 22 22 35 
All other in Europe. . 225 225 225 225 227 239 240 240 240 236 380 
BESTE A aie ne 218 273 273 273 273 273 273 273 273 327 327 
rica eee ie Diva ae iy 2 162 175 175 208 208 208 208 208 208 150 220 

FRO Gale VAAL mN one < 2,953 | 2,920 | 2,971 | 2,881 | 2,872 | 2,836 | 2,717 | 2,791 | 2,809 | 2,894 | 2,965 


1 From Annual Wool Review of the National Association of Wool Manufacturers. 


TasBLEe 88.—Wool (unmanufactured): Imports, by principal importing countries, 1910 
to 1920 


[In thousands of pounds; i. e., 000 omitted. All classes wool and hair included.] 


Imported into— 1910 | 1911 | 1912 1913 | 1914 1915 | 1916 1917 | 1918 1919 1920 
AMIS tHasEIM ayer | OLs, 205 | OO 4 51105420] 08) 000 |b ate etal esters a lta rarer Lee cer iall/ km eee sy gkloe| EO 
Belgium............. Baini585 1340) 040(345; 78/3208 O74 |e ru mel a mtitas hime aE ie Nae ep aay 102, 764| 1 90, 000 
British India..._.... 20, 702) 22, 469) 26, 066} 29, 116) 22, 749) 39, 286} 31, 289) 29, 513) 29,495} 27, 344)........ 
Canadalesai sie 6,435| 6,877| 8,836] 8,587| 9,518] 16,611] 19,921] 11,744] 19,396] 8,035|_......- 
Branceseee 2 Libis, 608, 248/603, 739|579, 624593, 781/457, 059/144, 577|172, 753|134, 362| 89,661] 347,690|........ 
Germany eee LEIA (OFS aye Uke APA BSE ce bay All es A aliseccseclbGososallsueoeecl|esasuous 190, 000 
Via araeeds Cee eS 9, 844) 8, 323) 13, 451) 11, 741) 12, 736) 52,771) 40, 758) 47,305) 49, 590} 56, 552) 175, 000 
Netherlands......... 25, 868] 29, 376| 37,681] 38,419) 17, 323] 15,715] 12,696] 8,536] 274} 16,303/ 14,256 
ssa ie anne 110, 496|104, 326] 99, 431/121, 691! 97,763] 46, 109] 19,609|.......|.......|......--|-------- 
Sweden eeninieas! 4,964| 5,791| 6,703| 6,022} 4,669] 10,142] 14,124] 2,951] 754 | 17,8i6l........ 
Switzerland. ......-. 11, 154| 11, 635] 11,295| 10,444] 9,152] 17,414] 29,121] 19,363] 7,959| 10,249|_.__.... 
United Kingdom... ./548, 445/568, 230/555, 161/582, 618/498, 192/889, 133|634, 640/636, 195/444, 687 987, 411)? 893, 513 
United States. . .....|180, 135}155, 923/238, 118/130, 183 260, 165/412, 721/449, 190 420; 995 453, 727 3445, 893]3 259, 618 

1 Consular Report. 


2 Trade and Navigation of the United ‘Kingdom, Dec., 1920. 
3 Monthly Summary of Foreign and Domestic Commerce. 


TasLE 89.—Wool (unmanufactured): Exports, by leading producing countries, 1910 to 
1920} 


[In thousands of pounds; i. e., 000 omitted.] 


Exported from— 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919 
Grease: 
Australia....... 587, 090 |578, 824 |557, 833 |531, 435 |443, 954 |408, 631 |333, 214 |242, 902 |458, 034 | 552, 334 
Argentina....... 332, 010 |291, 087 |363, 681 |264, 728 1258, 533 |259, 416 |259, 387 |280, 939 |229, 025 | 309, 069 
New Zealand. --|170, 590 |136, 601 |152, 499 |155, 343 |183, 985 1154, 521 |147, 058 |145, 779 | 84,713 |........ 
Wighkbe hoon eeser 103, 595 |134, 286 |178, 441 |150, 883 | 98, 298 | 83, 563 | 67, 465 | 86, 754 | 76, 309 (2) 
British South 
PNfricarnpei ae 117, 449 |126, 909 |157, 777 |173, 258 129, 527 |161, 275 |125, 898 |105, 710 |100, 392 | 158, 263 
China eee: 26, 337 | 42, 343 | 35, 298 | 37,368 | 40, 401 | 50, 362 | 44,605 | 45, 247 | 42,405 | 48,777 
scoured and washed: 
Australia....... 77,055 | 68, 258 | 60,236 | 60,888 | 60,853 | 74,897 | 51,817 | 62,829 |106, 313 | 84, 903 
sfe\S EXE) Og UKE ees eet Past a a et) RAS eR ay eg LV A EU oe ed 38,603 | 17, 834 | 27,585 | 30, 138 
New Zealand...) 15,086 | 15,287 | 14,749 | 14, 440 | 13,795 | 16,707 | 15,756 | 14,003 | 10,382 }........ 
British South i 
etisg PAN case eys ule: 4,223°'| 5,318 | 4,218] 3,729 | 4,458} 8,750 | 10, 500 | 11,947 | 15,243 | 26,665 
ipe: 
New Zealand..-.| 18,693 | 17,537 | 21,114 | 16, 750 | 22,698 | 25, 342 | 22,693 | 18, 493 | 13,630 |......-- 


Camels’ hair: 


China ee sess ss 3,228 | 3,676] 3,712) 4,401 | 3,359 | 4,188] 3,971 | 4,498] 5,109 5, 30¢ 
Goats’ hair: 

Chingele eee. 1,527 | 1,257] 2,659] 1,558| 1,312] 1,369] 1,737] 1,819 | 1,681 | 2,625 
Mohair: : 

British South 


PASTICA Se rcnsl sates 17, 817 : 21, 067 | 23, 480 | 17,356 | 18, 866 | 16,304 | 17,374 | 3,691 | 19,646 | 16, 942 


1 Compiled from official publications of the respective countries. 
' 2 Data unavailable. 
3 Not separately reported previous to 1916. 
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TaBLe 90.— Wool (unmanufactured): Exports from British South Africa, by countries 
of destination, 1910 to 1920.1 


{{n thousands of pounds; i. e., 000 omitted.] 


Exported to— 19102) 1911} 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 19202 
Grease: 
United Kingdom.| 60, 355] 67, 784| 92, 292) 92, 448! 83, 164/115, 923! 85, 902] 20, 621] 34,406) 68, O91!........ 
Canadae avi ou! 12 PA se US ES oe 39 172 233 TSW eee aes 
Beleitimes es. 2e. 8, 266} 14, 108) 16, 122) 17, 462) 9, 510).......)....-.. Bu dipeay |S os An (AE eeciaeess 
TANCE ae oes 2, 963) 3,482) 3,781] 4,895) 1, 970)-..-...].--...- 60 262) 8,040)2-2220..2 
Germany. i222 2 45, 438]) 39, ,945|' 43) 658)57,/309) (3d) 74S |e see oo a aa ae epee 
EVO Manges see 255 340 635 Tyce IIS Se Tie | Ae ao 232 |e es 
Ttaltyuiee 25 ob ao: 136} 1, 233} 1,191 QD seals 52] ae uaa 1, 229 ABI iy Sel 
United States... . 19 14 42 214| 1,184} 45, 251) 39, 904) 48, 517| 35, 292] 43, 559)........ 
valet Ol UAE ema emis ee kar sine [Apna Pedi al ol lor ciennl aoe Ml ata ae eee SBaeoenoc|sadbneee 
Age of: nla aeiny et OU aa IAAL at rey Baa Sa ak tg Pa 16 53] 36, 340) 28, 635) 30, 417]........ 
Other countries. -- 5 1 56 4 1 PSR ces apa rapeneapean di AL ei 
Totale ses: eee 117, 449/126, 909|157, 777/173, 258/129, 527|161, 275/125, 898/105, 710|100, 391/158, 263/3 106, 396 
Washed: 
United Kingdom. 14 30 49 71 120 87 208 jee NS (aif Ps ee ee 
Uo es\o Lash 2} exc eae ase ARS ac CUE lat LTS lta ny CUS eee IOS tN TPA ah ra 
Moy ey are eaten 14 30 49 71) 41384 87 203 NW b eS Sats 188 3121 
Seoured 
UB Dane seca salsa steieralleeN eens laalare Aeon ieee a oy ofas | reas 11) 1,039 785) 3, 284).0 0055.2 
United Kingdom.| 1,979} 2,189} 2,188] 1,188] 1,827] 6,179) 7,370 931 491] 9, 864]........ 
Canada yeas aie eRe AaiseEy a 5s) PRs pape ner ne Te wa Be 161) 1,371 290 one. 
Belgium ss.22 2: 178 451 509) 1,131 ADB liavericem Peelers oe | alata rns Dae Aa W719 | ieee a 
TANGO a cress Soe) Mel Oe depen Offs feria GA Ease TALS sree SoAMI eee sails Lisi eas ge | eG 
GeLMAM Yess sae si 25.046) 125616) Vy 450] 1835) (2,040 |e ieisc le cess 3a beleteiste| aseteiecol eee Sse eeererseets 
Holland) Peek aot oh LO eh Stewed pug caal is Lobes Coat Messe Ca cacy | agree TG | erase 
WmiGeduStates fey sales ala lene 3 33] 2,394) 2,916) 9, 805} 12, 491] 10, 659)-...-... 
bal yysrcte ne eise cao eapseiem ie deals viel wien celle geiata Uyale Lia gala OOo cure Gi [peiaeias LOB | Sees sl eeeeeoes 
Totales sass 4,208] 5,284] 4,164] 38,658) 4,323] 8, 663] 10, 297| 11, 936} 15, 248] 26, 477) 3 12, 988 
Mohair: 
United Kingdom} 17, 662] 20, 877} 23, 284] 17, 138} 18, 845] 12, 261) 11,648) 2,020) 14, 724| 14, 415]...-.... 
Germany......... 154 177 129 140 ZO asic n aS eis Ue celee Bhai wes ye) | ds |e 
United States... 1 1 Raa) ve asia Dae ee a 4,037| 5,726] 1,671) 4,699) 2,502|........ 
Beleirrmae ee a 12 3l CCASS SE CES SEE OSS BESRere cere scl aera amore closecomte 
IEE T oe weber a eae RI UA SL A aT 8 ca Vet 204 PAIS EES 
OCHericownbrres ses | eee Seren ae eae 1 1 Ca aed as Pear ated 18 1) A 
ocala nieayss ..| 17, 817] 21, 067) 28, 480] 17, 356] 18, 866] 16, 304} 17,374] 3, 691] 19, 645) 16, 942)........ 


1 From Annual Statement of the Trade and Shipping of the Union of South Africa and of Southern and 
Northwest Rhodesia. 

2 Ciriendar years 1910-1913, inclusive; fiscal years 1914-1920, inclusive. t 

3 Unavailable by countries. 

4 Total includes 9,000 pounds to Germany and 5,000 pounds to Russia. 


TasBLe 91.—Wool (unmanufactured): Exports from New Zealand, by countries of 
destination, 1910 to 1919.1 


{In thousands of pounds; i. e., 000 omitted.) 


Exported to— 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919 
Grease: 
United Kingdom)|161, 140 |128, 820 |137, 520 |137, 811 |160, 310 |142, 912 
Australia....... 658 358 548 if 262 226 | 1, 513 
Mateo se peers 1, 189 967 | 2,873 4 DOAN DS OSTe lise cee oats 
Germany......- 3, 869 | 3,297 | 5,777 | '6,908 | 10,267 |.......- 
Belgium........ 585 721 557 309 G9Gni eee 
United States...) 3,027 | 2,263 | 5,086 | 4,682 | 4,631 | 5,782 
Gillet eure Mee Ney ae) ee ee ese disse 29 1 ee 
Japan yy sce ae LOK ae Leah 20 62'| 1,822) 2,964 
Canada ry Miia i rane 175 112 55 189 | 1,350 
Other countries Die Sele AE Se eid Pst Paar 
Natalee ieee 170, 590 |136, 601 |152, 499 |155, 343 |183, 985 |154, 521 |147,058 145,779 | 84,713 | 196, 845 


1 from Statistics of the Dominion of New Zealand. 
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TABLE 91.—Wool (unmanufactured): Exports from New Zealand, by countries of 
destination, 1910 to 1919—Continued. 


| ° 77 | 
Exported to— 1910 1911 | 1912 1913 1914 1915 1916 1917 1918 1919 
Scoured: | 
United Kingdom 
Napanee elses. 
Canada 
INES) Sabo Ueae 
Germany 
United States... 
Australia 
JieVels eee SAE 
AD Yoy aay al ey a aa | 13,900 | 18,205 | 16,122 | 14,848 | 13, 721 9,432 | 37, 976 
. | if 
Shipe: | | 
“United Kingdom) 18, 248 | 17,013 | 20,269 | 16,277 | 21,788 | 23,841 | 21,455 | 16,932 | 10,871 | 39, 002 
Australia......- iY Aen oe 19 | 22 29 47 Pai ol exper Bd ah So pe | haa 
JaMametece ae ae ha eae Saad Hepes ara ee cal ot cht ee easel eae anes PAA | ANE Se Pde Te ty ota gy NON Ns eS 
Canada......... | 418 373 795 451 SAR SOou Pele TOG) tule soln pean ool eee nna 
United States. ..| 14 | 83 BAIN 2 Soe eeee 302 150 THT) eee TE eee ae: 
Brance 2.222222. feta ete | 68 | OU eons he rea MRR Ela ea FeSO Tay ats ae 
Rotana errr 18, 693 | 17, 537 | 21,114 | 16,750 | 22,693 | 25, 342 | 22,693 | 18, 493 | 13,630 | 39, 002 
Washed: | | sal | 
United Kingdom 508 | 348 | 505 | 524 564 574 885 282 950 424 
CREO ato shallsetoees | UA everest 16 24 9 Abd laetie adsl Beaanallnoebacie 
Other countries.|........ DiS Noes ea ataregetavate 2 Ae oe SoU nodalnoeareadoaetadod 
Mvotalineten skis | 508 354 | 505 540 590 585 908 282 950 424 


Taste §2.—Wool (unmanufactured): Exports from China, by countries of destination, 
1910 to 1919.1 


[in thousands of pounds; i. e., 000 omitted.] 


| | ry) 
Exported to— | 1910 1911 1912 | 1913 1914 1915 1916 1917 1918 1919 
S moss! : a | a jae eres 
Camel’s hair— | | | 
Great Britain...) 2,926 | 3,21%| 3,520) 3,805] 2,925] 2,704/ 1,826] 2,545 | 3,476] 2,814 
Germany. ..... 129 298 33 4 TAO) FESR esau ave ce OME ee Ae 41 
Belgium. .:..... 56 IND) Sens | PF ESS URS g A a LP RT tea eg Pe 
Brancesy anus 72 17 130 38 (3 Maeva ceati 1a AN a 36 | 1 
Russia and Si- | 
Ola ee 45 26 15 420 | 67 24 2 4 rN Peeper 
Japan (inc. For- 
UIOS eee eee ae ee 5 6 32 137 835 | 1,112 916 1, 108 
MUMITEGESfatesme sass ome neo le e Mu all 49 194 | 1,157 1, 294 822 499 1, 305 
Other countries.|........ 4 9 | diel erste Me sas DTG HP ek 15 178 25 
Motalseeeeee ae 3,228 | 3,676 | 3,712 | 4,401 | 3,359] 4,138 | 3,971] 4,498| 5,109| 5,304 
‘CLoat’s hair— 


Great Britain...| 1,513 | 1,238 | 2,648 | 1,489 | 1,290 581 859 | 1,299 438 1, 706 


France.........- Jacoeoaod 1 1 37 Aas eee ee a 103 She ctes eas 
Japan (ine. For- 

TEROSE)) GUE SEI BAR Hee [REY ea 6 | 1 2 313 424 255 975 359 
WrartedsStatese oes. eee eh SN ate or 9 474 454 25 165 560 
Other countries. 14 18 4 SL ee aA Det cele 137 12 ae 

Motakss.4n.. & 1,527 | 1,257 | 2,659 | 1,558 | 1,312] 1,369| 1,737] 1,819 | 1,681 | 2,625 

Sheep’s (grease) — | 

reat Britain.../ 1,178 | 1,572 555 783 427 74 53 96 371 788 
Germany. ._..... 97 230 140 147 TVA ice ok VB RORIS SHO ee ah lh Sra 17 
Belgium. ....... 15 | 78 21 | BTN a Be SU ie EAL aN ey Oe BSE Rea ened 
HraTiC en aeic) SN SoM Ween ed 104 33 68 1} Sees | Dales ieee lace | 184 401 
Russia and Si- | | i 

beria (byland)} 878 992 679 | 1,382] 1,279 71 | BO y seuenee Ig scan EA Teta 
Russia and Si- ‘ 

beria (by sea) . 548 325 31 15 98 129 1 224 161 249 
Japan (ine. For- 

MOsa)-- 22.2.2 2 803 1, 815 1, 463 1,377 | 6,174 | 11,757 | 11,013 | 15, 446 | 20,941 15, 405 
United States...| 22,815 | 37,105 | 32,363 | 33,472 | 32,367 | 38,241 | 33,444 | 29,141 | 19,542 | 31,845 
Canada..-...... Hae Te 119 TTA iy 8 POL a EMM nea TI (popes 340 | 1, 202 69 
Other countries. 8 3 2 87 33 90 QS Ee 4 3 

ROtalim eee 26, 337 | 42,343 | 35, 298 | 37,368 | 40,402 | 50,362 | 44,605 | 45,247 | 42,405 | 48,777 


1 From Returns of Trade and Trade Reports. 
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TABLE 93.— Wool (unmanufactured): Exports from Australia, by countries of destination, 
1910 to 1919.' 


[In thousands of pounds; i. e., 000 omitted.) 


} Fiscal year beginning July 1. 
Exported to— 1910 1911 1912 1913 i ; 3 


1914 | 1915 | 1916 1917 1918 1919 
Grease: i | 

United Kingdom|222, 880 |230, 014 |211, 387 |185, 385 |319,615 202,384 (283, 446 |139,114 |352, 283 | 397, 688 
Canadaal aac se 208 52 127 89 951 | 454 | 728 4126'S Moz eoues J 
1 Of 0 eee eeet nae bla TCa Al eee Lr PR rel 154 Gal Beate ges Ba |e aan al lovo22) LOS O5 ial Meese. 
eather UUs 486 478 391 502 443 | 198 | 297 | 778 W2Giiesew es. 
New Zealand....| 1,123 154 148 101 542 | ay Rene esac ecocbeclsscanaos 
Belgium sso2e2: 63, 306 | 58, 469 | 54,680 | 51,882 | 2,985 |........ ea bape Dt 39, 190 
IPFANCE See ee 154, 089 155, 347 |151, 556 |159, 783 | 12,788 | 11,139 | 6,246 | 4,775 |) 3,719 | 32,243 
Germany 2? 2.222|122;'207,105,(674 1107, 523.194, 069.) 8,036 222.2 252) 220 NaN Nose eee es eee 
Wtalyoeeccnstee oe 3,711 | 5,644 | 4,857 | 5,778 18, 192 | 43,167 | 25,608 | 17,642 | 10,037 | 44,597 
aes Sues as hy 6, 584 oes 7, 200 22, 670 | 34,712 | 16,840 | 2,920} 5,320 8, 929 

etherlands..... 410 G0 Peveceee ee |r 2 Se a) Saeko | a eee [eee 
United States...| 11,079 | 10,154 | 8,686 | 14,667 | 61,732 115,113 16 | 57,425 | 71,776 | 28,326. 
Austria Hungary|........ | 5,837 | 7,908 | 11, 732 S300 |e eee fo LSe A ae cera | SS a | eer 
SWitzerlan cl tees |e eee ae eae 315 Dil BSBBooee [oak oc beloch ecealeeeeneee | cae 1, 361 
RUSSIA tern ens en saeee itt aes Doe |aneee 170 | 1, 453 | EPH Bian i 5 es atl gs 5 Sea 
Other countries 17 7 10 Gil bocce Leaaoss ray I Be ea een eSecocodl-sostoc 

Potala sae ‘587, 091 1578, 824 [557,833 |531, 435 |443, 954 |408, 361 |333, 214 |242,902 |458, 034 | 552, 334 


Scoured and washed: | 


United Kingdom| 35, 389 | 34, 885 | 28, 230 | 26,137 | 48,154 | 37,502 | 46,896 | 59,247 103, 261 26- 
Ganada te oner of cust eee ies ocean Citar] Neos Dts : 96 | 180 170 132 353 | 68, 049 
Indias ees 42 29 27 AB ae 241 299 52 PIG brass 
New Zealand... 32 | 3 43 al atid eee L050 |. os c2) ee See eee 
Belgium. .......| 11,397 | 7,568 | 5,487 | 5,241 921 Ae ao sas yesh aaus Se ee a ae 13, 932° 
France. 222222. | 15, 861 | 13,990 | 15,038 | 18,804 | 2,154) 1,164 1,016 26 26 05 
Germany. ......| 14,146 | 11,495 | 10,524 | 10,1386 | 1,748 |........ PREMEPA Boceeeocllodecsoaol- sacs 
Etaly ose eee 180 261! 353 188 655 | 4,920) 2,652 B76. | ete ene Retina 
JaPane cheeses 7s DANS | 48 129 | 2,088 | 2,605 236 213 725 
United States. . Die mee eet 50 124 | 4,558 | 27, 934 154] 1,446 | 1,365 
Austria-Hungary Up ASS | 17 89 63 M4 s4 2h ier 0 ilps eee | ee ee 
RUSSIA Pee ae Se heen a SPAS ee wea li 216 | 246 394 Np Baeacacs SSacceee 
Other countries 3 10 | 19 13 TH eh See fae tss 4 se 1,074 366 
Totaleene es 77, 055 | 68, 258 | 60, 236 | 60, 888 | 60,853 | 74, 897 | 51,817 | 62,829 |106,318 | 84, 903. 


1 From Trade Customs and Excise Revenue of the Commonwealth of Australia. 


TABLE 94.—Wool (grease): Exporis from Uruguay, by countries of destination, 1910 to 
1918.) 


{In thousands of pounds; i. e., 000 omitted.] 


Exported to— 1910 1911 1912 1913 19142 |~ 1915 1916 | 1917 1918 2 
— | a — +} | — a 
Germany. ...--.2.-2- | 49.419) |b 465573 lease sie So age 
Argentina LO S247 ORI ST SLO TOU NO (87 aleesnsee ee | 14, 443 
Austria-Hungary....| 2, 143 5, 142 5, 130 Ger eb esas SSoscoe56 
Belowumieie. eee 22 S82i| LDan ORO) Role hotal inn Slt Os ie Cer emelo tales 
Brazile sete eS 64 | _ 81 46 io | ae ME 85 
ghile US i SOP ea aR eG RN ee dl DRY cel sd Nt gb a 1 rR I 2 } 

Oy WU alee sos ie eet tg A ieee a ge ee Le 27 CAM aie Aa 3, 975 
ated States 3, 447 ATG eR De TiAl ao TUnlseeen ae | 16, 
Mrance: {sess uk Oa 41,233 | 46,250! 37,218 | 37,280 |.....-.-. | - 1,580 
Atalys yes eee wae 4, 562 4, 466 6, 646 Colla oy ae 37, 736 
ROrbugal ar Sey ea ees Oe sheik Pen | aceon 7, 426 }; OO Ls eee sas 20 
United Kingdom....| 3,701 | 12,285 | 23,224 10,576 |......... 3, 763 
SWeGONr osc sc cee seer (Ae teed ae ee US SEL ac RS es A 2, 214 
Australia 25 weed IPAM ge SUS Rae (Ghee ey ie Ai Te Eien a 
DD feyeu eats hele SM Ae eA rab eh Maia it) ASG TY ay Regd iain A PP Wi Ni Biers ie Sie A 1, 909 
Netherlands? 2 gaa Sie ee ebeceige POLARS ORE Jeseeteere|eeeeee ee 1, 792 

Totalesns. pee 103, 595 | 134, 286 | 178, 441 | 150, 883 | 298,298 | 83,563 | 67, 465 ape 86, 755 Ip 2 76, 309 


1 From Anuario Estadistico de la Republica Oriental del Uruguay. 
‘ Not available by countries. 


MARKET 


STATISTICS. 


141 


TABLE 95.—Wool (unmanufactured): Exports from Argentina, by countries of destina- 
tion, 1910 to 1919.3 


{In thousands of peunds; i. e., 000 omitted.] 


Exported to— 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919 
“Grease: 
Germany..----.- 89;898 | 76,226 |106, 809 | 87, 551 | 66,989)... --2.)---.---- |---| oe 11, 429 
Austria - Hun- 

PE Aire oe SoAge SEQ MN A 7B) Gh GBIS ici PAA 23 7G) Geo ad Eealibeocasac|acveedaa| esooesmelscaeades 
BelorimMeeee =o Ros GUD |) SIO) APA ety UGB) | PA PN) UNS) GV} d labs cee ealbcida sea loasessadl|asaeasee 24, 947 
Spameeee eens a. 1 15 161 136 6,734 | 4,782 | 3,494 | 4,092 392 
United States. ..| 23,140 | 17,002 | 37,035 | 19,520 | 37,699 |113, 781 |158, 297 |196, 011 )154, 097 | 114, 831 
FATICERE eee esc 129, 997 118, 572 |112, 859 | 81, 271 | 52, 456 | 39, 603 | 24,880 | 28,185 | 38,794 | 83, 268 
liplhysesteoe seats 4,195 | 4,467} 8,059 | 6,486 | 15,068 | 43, 505 | 23,486 | 19,345 | 15,445 | 13,631 
Asura rippers etn im seen | cheer cones [is ek A MME Bo LY Sue Deel SU a Ses | ae ca oe 5,258 | 3, 849 774 
Netherlands..... 2,866 | 1,880} 2,433 | 2,208) 3,189 | 10,036 | 5,381 TS Vel eee eee 15, 465 
Portuguese pos- 

sessions. .---.. 5, 191 68 TA Us abet Goal aber Ses 7 i aSoseeeslbaeeaced Saseaess 
United King- 

COM eee sce 35, 132 | 44,930 | 56,903 | 40,627 | 59,280 | 36,156 | 28,431 | 20,011 | 4,171 | 32,033 
Uruguay. o-- 2222 965 952 694 653 155. | 1,423 SSE rere ears pera Reus ecru (os re ers ea 
1Dyeraearsiel ies Sao Ie ea bee Mes lee a Lt ih Sat | [i A ed 150 281 966, 22 | 1,239 697 


8 | 17, 834 


1 From Annuario de la Direction General de Estadistica. 
2 Not separately stated prior to 1916. 


TaBLE 96.—Sheep and wool: Estimated number of sheep on farms, by States, Jan. 1. 


{In thousands; i. e., 000 omitted.] 


1913 


State. ; 1910 | 1911 ; 1912 
reat | 
Maineseh i. sox. - | 206 198 186 
NewHampshire) 44) 45 43 
Vermont....... 119 DVN i eeh 7, 
Massachusetts. .| 33 35 35 
Rhode Island. . 7 7 7 
Connecticut... .} 22 22 21 
New York..... WoO min o30) 911 
New Jersey....| 31 31 30 
Pennsylvania.-| 883) 901 883 
Delaware......! 8 8 8 
Maryland.....- Ne Zee 237 230 
Mairsimia.. 2.22! | 805 805 781 
West Virginia..|° 910-| 901 838 
North Carolina.| 214 203 193 
South Carolina. 38 | 34 34 
Georsias 52552 188 | 179 174 
INO OAhs Soeseee 114,119 120 
COMMDEGL Nanas 3,909 | 4,104 | 3,694 
Indiana........ 1,337 | 1,444 | 1,372 
na OISes es 1,060 ; 1,124 | 1, 068 


1914 | 1915 | 1916 | 1917 
177| 165| 160| 157 
39 38 35 35 
1i1| 105} 100| 100 
31 30 26 25 

7 7 6 5 

20 19 18 18 
875 | 849| 849! 800 
31 31 29 29 
839 | 831; 835| 830 
Siler ms 8 8 
PIB OPE | apes as 
735| 720! 700| 686 
788| 796| 720) 715 
Wat We tee) OG | 
33 32 30 30 
166| 163| 161| 150 
GG | DP ee TE) 
3,263 | 3,263 | 3,067 | 2,944 
1,238 | 1,114 | 1,005 | 950 
984 | 935| 907] 898 


1919 | 1920 
173 | 165 
BS lannsy 
107 | 100 
23, lms 

7 5 

24 24 
800} 810 
99 30 
930 | 930. 
10 9 
246 | 245 
700| 714 
766 | 766 
138 | 144 
29 27 
135 | 125 
105| 95 
2,980 | 2, 950 
1,078 | 1,087 
1,060 | 1,010 


1921 


i 


i 
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TABLE 96.—Sheep and wool: Estimated number of sheep on farms, by States, Jan. 1— 


Continued. 
| | | | | j 
State. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1923 
| | | | 
Michigan....... | 2,306 | 2, 421 | 2,276 | 2,139 | 2,118 | 2,033 | 1,931 | 1,834 | 1,926 | 2119 | 2,224! 2,135 
Wisconsin......| 930] 836 | $47 822 789} 781 664) 645) 651 680 |\ 687 632 
Minnesota......|_ 638 | 625| 600] 570| 570] 564| 536] 541] 568] 642] 650 598 


Tow ase os | 1,146 | 1,226 | 1,201 | 1,249 | 1,249 | 1,249 | 1,240 | 1,200 | 1,224 | 1,270 | 1,019 | 

| 1,811 | 1,847 | 1,755 | 1,650 | 1,568 | 1,490 1,416 | 1,370 | 1,466 | 1,495 | 1525] 1,388 
North Dakota..| 293 | 293} 287] 293], 278] 250] 240] 240] °252; 2651 "286; 272 
South Dakota..| 611} 672] 605] 593] 617/ 636 | 604] 625) 750} 810] 850 680 


Nebraska.....- [P2044] BBR gga 40) 8821693741 e374 |. 374) |leossn || | 4ostline2ode est 290) 
Kansas 20. | 972. 326 |. 3261 316| 316] 316] 341 348| 4181 4601]. 506 405 
Kentucky...... | 1,363 | 1,404 | 1,320 | 1,320 | 1,267 | 1,229 | 1,155 | 1,155 | 1,213 | 1,274 | 1,236] 1,137 
Tennessee... _.- 795| 8l1| 762| 724] 688| 674 | 650} 600 | 550) 556 | ~ 560 526 
Alabama....._. 143) 146{ 140] 132! 124] 119] 119) 121] 131] 149} “137 123 
Mississippi... - | 405s) 214 1 2144). 208)" + 202.1- 2208 4.) 208. |,..193°| ..174 11180 175 | 149 
Louisiana.....- | 478] 178| 176}. Y7t|*' 180| 180] 185 | 240| 209 | 230 | 2p 209 
Mexasi wes |) | 1,809 | 1,954 | 2,032 | 2,073 | 2,052 | 2,114 | 2,156 | 2,328 | 2,188 | 2,232 | 2,790] 3,069 
Oklahoma....- 62 71 72 71 75 76 95} (104) “1141 125} 110 110 
Arkansas. ._..- | 144] 141] 134] 180) 124! 130]. 124| 124] 134] 160]. 201 191 
Montana....... | 5,381 | 5,220 | 5,011 | 5,111 | 4,293 | 4,379 | 3,941 | 3,500 | 3,045 | 2,984 | 2,330] 2,450 
Wryoming...... | 5,397 | 5,019 | 4,969 | 4,472 | 4,472 | 4,497 | 4,338 | 4/100 | 4,100 | 4,000 | 3,200! 3,040 
Colorado. ...... 1,426 | 1,611 | 1,579 | 1,737 | 1,668 | 1,751 | 1,839 | 1,950 | 2,350 | 2,209 | 2.121 | 1,973 
New Mexico. .-| 3,347 | 3,113 | 3,300 | 3,300 | 3,036 | 3,340 | 3, 440 | 3,300 | 3,135 | 2,820 | 2,539 | 2 666 
Arizona.....-.. 1, 227 | 1,411 | 1,510 | 1,570'| 1,601 | 1,761 | 1,700 | 1,632 | 1,550 | 1,400 | 1,200) 1,200 
Uta eee tier Sis 1, 827 | 2,010 | 1,990 | 1,990 | 1,970 | 2,068 | 2,089 | 2,089 | 2,340 | 2,293 | 2945 | 2) 945 
Nevada....._.- 1,155 | 1,444 | 1,444 | 1, 487 | 1,517 | 1,532 | 1,532 | 1,455 | 1,505 | 1,520 | 1,596 | 1,532 
[dahon eis! 3,010 | 2,951 | 2,951 | 2,951 | 2,981 | 3,041 | 3,102 | 3,170 | 3,202 | 3,234 | 2,914 | 2, 623 
Washington....| 476 | 486 | 486 | 501 | 506. | 546. | 563 | 585} 661 | 780 | 725 645 
Oregon........- 2,699 | 2,672 | 2,592 | 2,644 | 2,670 | 2,563 | 2,435 | 2,400 | 2, 448 | 2,497 | 2,522] 2,270 
California. ....- 2,417 | 2,683 | 2,656 | 2,603 | 2,551 | 2,500 | 2,450 | 2,524 | 2,776 | 2,943 | 2.950 | 2,954 
Total United | | | | 

States...... (52, 447 [53,633 52,362 51, 482 49,719 49,956 |48, 625 47,616 |48, 603 /48, 866 ii 114 | 45, 067 


| 
| 
j 


PART If.—DAIRY PRODUCTS, POULTRY, AND OLEOMARGARINE. 


TABLE 97.—Butter: Monthly average wholesale price of 92-score butter at five markets, 
1918 to 1920. 


[Cents per pound.| 


New York. | Chicago. Philadelphia. Boston. San Francisco. 

Month. —————— = | Wc ioe 

1918 | 1919 | 1920 | 1918 | 1919 | 1920 | 1918 | 1919 | 1920 | 1918 | 1919 | 1920/ 1918 | 1919 | 1920 
VanUanyeresees se sis se | octet CPF agar GOR GST Pes G2 Goal aoe 63°|Gan| sees 56 62 
HMebrulanysesseesceeenes 50} 2. | ee6G)| Bee AGM Gonieneet- 3P7 lie Baoes OL) S667 loess 49 62 
Marchi ee es ss ee 44.) 62) 67} 41] 60] 66 }.2... 62H GSEs cee 627 }"G68 | Seeae 56 59 
ADDU yee se eictaatessisie 42 | 64) 71} 42) 62:} 64)..¢.. Gopi yeitig epee 65\-|) (69) |=3s22 56 56 
Maye ao ree aber cick 2 42} 58] 61) 42] 57] 57| 46) 59] 62] 46] 69] 61)..... 156 53 
PUT e Lesa ee 44] 52) 57)].42] 51] 55 | 44] 53] 58} 44] 53] 58 ].-... 54 54 
Sly eee Oe eae 45) 53) 57] 43] 51] 55} 45) 54] 58] 45) 53] S58 ]_...- 54 57 
SMI RUIS (scien les See 46} 55] 55] 45] 53] 54) 46] 56]. 56) 46] 56] 57 |-...-.- 55 59 
September: 222-222. 56} 59] 59] 55) 57] 57] 56] 59} 60} 55] 58] 59}..... 60 64 
Octobertieiselescecte 59 | 68|/ 60] 56] 64] 57) 59] 6o] 60) 59} 64] 59] 59] 63 58 
November: 225-22) 63 | 71} 63] 62] 69] 60] 63] 70] 63} 62] 69] 60} 58| 64 53 
WECEMPEI eo en- a eka ene 69 | 72] 55) 67] 68) 51] 69] 73] 55] 67] 71} 54] 62] 65 48 


1 Previous to May 3, 1919, San Francisco reported on 93 and 94 score butter. 
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Tapin 98.—Butter: Monthly average wholesale price of 92-score creamery at New York, 


1910 to 1920) 


(Cents per pound.] 
| 
Month. .|} 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 eke 
January: sees). 2 33 26 39 35 33 34 33 40 52 62 65 41 
February....... 30 B6N ht) BB 36 29 32 34 44 50 52 66 39 
Mar cheat aae 2: 33 24 31 37 28 30 37 42 44 62 67 40 
Mo ril seg cS 31 21 33 35 25 31 36 44 42 64 71 39 
Mays 2 Seas S| 2. Op) 30 29 26 29 31 40 42 58 61 36 
June ee 28 23 27 28 27 28 30 39 44 52 57 35 
Wulys eee 28 25 27 97 28 27 29 39 45 53 57 35 
ASSIS teeta ee 29 26 27 28 30 26 31 Al 46 55 55 36 
September..... 30 27 30 32 31 27 34 44 56 59 59 39 
October......-. 30 30 31 31 32 29 35 45 59 68 60 Al 
November...... 31 34 34 34 35 31 39 AG 63 71 63 44 
December...... 30 37 37 36 34 30 40 50 69 72 55 45 
Yearly ; 
average .. 30 27 32 32 30 30 34 43 51 61 61 39 
1 Prior to February, 1918, from Urner—Barry reports. 
TaBLE 99.—Butter (packing stock): Stocks vn cold storage first of month. 
[In thousands of pounds; i. e., 000 omitted.] 
Month. 1916 1917 1918 1919 1920 
A EVIAUI ATG VRE epee aye iefal ia teateie tre, '<\ alate (aa) cyshes alos nice biclate ars ea] Neeley sietsierete 1, 785 2,046 1,384 1,410 
Hebi iManye seesaw sep ee ceeiciac oe ais sete sae meas aces seed memoeetiee 1, 663 1, 566 1,196 1,520 
MAT Chie ee ao. Ba ociu le email tee ee Bee ya ate. Peel Ny yf 868 865 1,340 1,472 
w GATE AL 2 Oe ENS ie ae TT ae ae Uae P| Tn 364 1,328 859 1,149 
MIBK? cea bab aba case ee Ue I Ne Sa aE pie eR ent 178 1,941 825 764 
June_...- 1. 343 3,458 888 712 
Malye sss 1,319 4,779 1, 908 1,916 
ETS ee A EEG ARID eS aI CF 3, 447 5, 276 3, 074 2,970 
September 3,6 3, 320 5,421 3,314 3,548 
(OUGTSEE. JESS SO MRA ie eam NBG Es 3,3 3,380 | - 4,660 3, 441 3, 786 
INOMCTTNOR Mm Ge ann Se 7 lee Te) Sue 2 Une ce 2, 645 3, 408 3, 394 2671 3,528 
LE Peres aaD Oey 2a es A OR a Dene Regn 2, 284 3,403 2, 328 2,098 3,139 
TaBLe 100.—Creamery butter: Stocks in cold storage first of month. 
{In thousands of pounds; i. e., 000 omitted.] 
Month. 1915 1916 1917 1918 1919 1920 

‘esses. Saale Maes et eer ae ea 48,977 | 46,134] 50,726] 43,910 53, 737 
“TSE A a le a | Oe a E 31,139 | 30,474] 26,618 | 36,777 38, 359 
cl meen ee MR TAM OSAMA NL NGL ALI 1h 15,033 | 16,952| 18,808| 24,191 22, 568 
Priel UM Sah LUC ee LEU Oi La 3, 346 6,805 | 14,629} 11,909 12,555 
TS ig ea EA 1, 082 3, 607 9, 536 9, 659 7,554 
SEE ns ic eI Oe I Dad Te eae C2 A a 7, 017 9,953 | 12,698] 29,435 12, 872 
Lesh hyo iol MS ss a a ee co a ata 5 53,863 | 49,982] 49,140] 90,158 52, 526 
“ETSY Bs oh a 58, 5 102,537 | 88,992] 88,305 | 123,546] 101, 455 
Bepiemiperes 5: Ses 20 2b YR As Ae 32 | 105,836 | 108,179] 99,334 | 131,388 | 115,558 
Ocoee Gea Ms i SOR Ny i 100,522 | 109,154 | 87,883 | 121,816] 113,385 
November.......-.- 7 85,260 | 100,115} 80,874} 100,474] 101,778 
73, 654 79, 750 


December... 25. SE eis oh AOD hain oats oye SIE 67, 292 79, 928 65, 111 
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TABLE 101.—Butter: Weekly average wholesale price of 92-score butter at five markets, 
1918 to 1920. 
[Cents per pound.] 


Week 


ending— 


Mar. 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


Feb. 


Mar. 


Apr. 


May 


June 


21 
28 


New 
York. 


San 


for) 
pear 


or 
for) 


ae 


1 Did not report on 92-score butter in 1918. 


Fran- | 
| elsco.t 


Week 


ending— 


1919. 


|| Mar. 


|| Apr. 


May 


June 


July 


Aug. 


|| Sept. 


Oct. 


| 
| 
| 
| 
| 
| 
| 
| 
| 


New 
York. 


URN Satie 
Wwhrbd ie) 


for} 
rs 
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TaBLE 102.—Butier: Comparative monthly receipts at five markets, 1918 to 1920. 


{In thousands of pounds; i. e., 000 omitted.] 


New York. Chicago. Philadelphia. Boston. San Francisco. 

Month. i 

1918 | 1919 | 1920 | 1918 | 1919 | 1920 | 1918 | 1919 | 1920 | 1918 | 1919 | 1920 | 1918 | 1919 | 1920 
bY ere eres 16, 439]11, 794)...... 12, 324/10, 065 3, 824) 3, 264|...... 4,014] 3, 216] 2, 278] 1, 266] 1, 488 
Feb....|...-..16, 119/11, 201|...... 10, 177| 9, 447 3, 250] 3, 520|...... 3, 821) 3, 176] 1, 851| 1, 479] 1, 665 
Mar... .|15, 750/16, 232)12, 972/24, 051/11, 458)11, 398] 2, 620 3, 748] 3, 398| 4, 323] 3, 140] 5, 368] 2, 564| 2, 014) 2, 178 
Apr. . ..|14, 325/17, 125| 7, 845/21; 039/12) 891]10, 344] 2, 484] 4, 101| 2} 964] 4, 071| 4, 378) 3, 709| 3, 129| 2, 792] 3) 140 
May. ...|17, 550/22, 904/13, 383|20, 780/23, 168|17, 118| 3, 591| 5, 064| 3, 980] 6, 159] 9,554] 6, 323| 2,771] 2,979] 2, 767 
June... -|27, 900/28, 41920, 205|36, 173/33, 373/25, 344] 4, 941| 6, 660) 6, 237/11, 874/14, 107|12, 060] 2, 170] 2, 434] 2, 197 
July... .|25, 875|23, 372|21, 534|34, 554|24, 627|27, 633| 4, 721| 5, 026| 5, 850/12, 237/13, 699|14, 406] 1, 762] 2) 202| 1) 744 
Aug... .|20, 250|22; 893]18, 203/27, 037/18) 556|20, 200| 4, 069] 4, 356] 4, 773| 7, 569 7, 609| 8, 749) 1, 531] 1, 832) 1, 789 
Sept....|15, 600|19, 650/14, 914|21, 134|13, 156|15, 455] 3, 419] 4, 141| 4,698) 5,377| 5, 241| 6, 762| 1,178] 1, 094] 1) 722 
Orta 18, 375|16, 219|12, 079/21, 916|10, 758/11, 417] 3, 445] 3, 847| 3, 771| 6, 218] 3, 412] 4, 372| 1, 215] 1, 337] 1,739 
Nov....|13, 125/15, 285/10, 436|16, 122) 7, 722] 9, 528) 2, 693 4, 181} 3, 010 5, 079 2, 210} 2, 378] 1, 258] 1, 333] 1, 565 
Dec... .|13, 725/12, 041/10, 042114, 544] 7, 569| 8, 797| 2; 398] 2, 993] 3, 165| 3, 429] 2, 038| 2 474] 1, 201| 1, 269] 1, 572 
TaBLE 103.—Butter and cheese: Monthly production of creamery butter and American 


cheese, United States. 


{in thousands of pounds; i. e., 000 omitted.] 


Creamery butter. 


American cheese (whole milk). 


Month - -— 
1916 | 1917 | 1918 | 1919 | 1920 | 1916 | 1917 | 1918 | 1919 | 1920 
Fanuanyeestee AE eS 43, 997 | 44,357 | 52,189 | 47,131 |.......- 8,519 | 8,143 | 10,956 | 9, 910 
Mebruany Ns ele slee,. 38, 459 | 42,389 | 44,343 | 44,611 |_....... 9,415 | 7,860 | 11,855 | 11,181 
Phearchieae Ob MTeliy VTE 47, 371 | 49,086 | 54,822 | 54,224 |... 1... 11, 918 | 11,992 | 19,009} 14, 513 
Sort ea 53,809 | 57,332 | 67,487 | 58,936 |........ 17, 577 | 17,931 | 21,642 | 18,074 
Ney De OR LG TEI | Gage 75, 108 | 85, 564 |103, 941 | 84,460 |........ 28, 932 | 31,285 | 34,849 | 28, 417 
Pee Ra TSG | VERE | | 300, 98, 898 |104, 385 |119, 357 |111, 345 |......-- 38, 796 | 40, 184 | 44,599 | 39, 392 
Mell yen tere ek cf 94,151 | 97, 440 |104 156 |105, 113 |......-- 35, 296 | 34,332 | 35,465 | 31, 658 
WR cpist hee ae) S08 Oey Laie 83, 936 | 85, 148 | 84, 458 | 86,069 |........ 32, 248 | 29,996 | 30,940 | 24, 664 
September.......... 76, 028 | 76, 744 | 72,397 | 68,815 | 73, 144 | 29, 984 | 37,613 | 25, 424 | 26,257 | 21, 136 
Gafohers ei... 54, 308 | 56,176 | 63,886 | 58,723 | 64,968 | 18, 162 | 22) 303 | 18, 862 | 23,114 | 19,872 
November.....:.... 43, 469 | 42,705 | 45,741 | 45,041 | 53,398 | 11,772 | 14, 262 | 12,172 | 13,107 | 13,179 
December........... 40, 203 | 48,157 | 45, 560 | 46,662 | 52,205 | 7,607] 8,070 | 9,097 | 10,044 | 10,198 


TABLE 104.—Butter and butter substitutes: Imports into the United States, 1910 to 1920.} 


{In thousands of pounds; i. e., 000 omitted.] 


Imported from— 


Denmark ss Ae (5. 
United Kingdom..... 
Canada....-.......... 


Australia 


Fiscal years ending June 30— 4 Calendar years. 
1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1918 | 1919 | 1920 
184), 269) 245) 332) 854) 1,621; 161) 149 83 17 @ 19, oe 
OTM a4 eae 156} 2, 690 ) Sbaeg cease lenocue criss 
980; 416) 629 61] 722) 1,278) 372) 311) 620) 1, 18 9, 438 % 236 
SE sal rear A) eae hae 2 agra Past Bb Bee Game se 48 -.----| 4,049 
25 69) ~~ 67 86] 1,685) 275 18 7| 1,005 an chad ete 3 
ae sara ie autre 1 14 1, 231 157 123 KY Besesallecadoalleosoca 645 
166} 250 84| 223) 379) 140 39 6 50 13 8] 3, 582 
1, 360} 1, 008] 1, 026] 1, 162) 7, 842] 3,828] 713) 523! 1, 806] 1,655} 9, 519|37, 454 


1 Compiled from the Monthly Summary of Foreign Commerce, 
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TABLE 105.—Butter: Exporis from the United States, with countries of destination, 1910 
to 1920.1 


{In thousands of pounds, i. e., 000 omitted.] 


Fiscal years ending June 30— 


Calendar years. 


Exported to— 


1910 | 1911 | 1912 | 1913 


1914 


1915 | 1916 | 1917 


1918 | 1918 | 1919 | 1920 


Baliye 28 oo esi ee 
Netherlands...... 
INOLDWayns 2) leases 


Swedes sos c soas saute 


MGXICO eee eee 


Trinidad and Tobago. .....}. 
Cubastini cscs seen. tae 
Danish and West Indies.... 
Dominican Republic......- 
French West Indies.......- 


Philippine Islands: a 22 aye 
Belgian Kongo............./. 
British West Africa........}. 
Other counmtries#. $2). 342 255 


Wap 721 

g4| 47] 

1,348] 158] 230 

48} 64, 74 

379| 573] 601 

413) 358| 156 

plat: 4 7 Cees 
Glee 17} 16 6 2 
7A) O8lenn OU ys 71, 47 
a 106) 69} 64| 69 
300] 329] 224! 193] 206 
A9| ntl s 223] 4 961) 899 
so} 79| 60; 76| — 47 
241| 358! 299] 298! 203 
254| 372| 519] 524| 397 
3 9 7 Bites dd 
U5 g 6| 10 
458] 654| 700] 779} 408 
1 1 ley is 3 
ei 16) 47 9} 54 
267| 344/333] 329] 332 
3, 141| 4, 878} 6, 092) 3, 585] 3, 694 


3, 336] 5, 433[20, 
88] "262 

2, 643 2,013} 1, 
85| | 102 
560| 622 
138] 167 
20} 80 
File ea 
58} 91 
84| 56 
254| 311 
9532 
60| 56 
182] 196 
294 426 
16, 68 
5] 5 
256, 39 
17| 51 
1, 223| 1,641 
33| 154 
121 3 
2 1 
344) 412 


839 
326 
324 

88 
573 
558 


125 
19 


ane Ss 40] 2, 856 5,215 


1, 033 
778) 701 

1,075| 221 

482] 320 

16 8| eee: 

Aes ORE Re iP) pase 


13, 982/22, 250/21, 817| 3, 899 
183] 145] 7” 53| 48 
45) 13| 275] 855 
32lh 1 80 | anes 102, 
514| 4221 472] 565 
223] 313] 429] 799 


9, 351/13, 486|26, 835/17, 736|26, 194|34, 556|17, 488 


1 Compiled from the Monthly Summary of Foreign Commerce. 
2Tncludes other British West Indies. 


TaBLE 106.—Butter: Exports from principal exporting countries, 1910 to 1920. 


[In thousands of pounds; i. e., 000 omitteda] 


| 
1917 | 1918 | 1919 | 1920 


| 
Exported from— 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 

| {| | 
Australianaestenes sume 87, 895/101, 722| 66,679| 75,796) (2) (354, 022316, 722|8 74, 879|8 72, 278/341, 115)....... 
New Zealand.........- 39, 932] 33, 867| 42,349] 41,693) 48, 616 47,056) 40, 167| 28, 492| 48,275] 38, 732|....... 
Garrard anes sree ee aie 3,674) 9,712] 884) 4,220) 2, 500 31593| 7)787| 4,345 10,919} 16, 509)142, 768 
Denim anlage seks 195, 052 197) 482 187, 755 200,670 210, 0341223, 964 211; Baga 20 32,306) 80, 863/165, 345 
TRB Reishie Cag AN ae vie ge a 124, 366 168, 704/160, 77172, 003/118; 997 119, 359 3 
Argentina...2:.....2.- 6,342] 3,077| 8,106] 8,343| 7,676) 10, 192 12, 502 21, 672 
Austria-Hungary --..-- 4,379| 4,513 3) 853 3,039 eae er poe a psec dbulondeoae 
Belgium 3°500| 3,345| 2/625] 2) 147).... sell... -ce LEC See ae 
Finland. 24, 471) 27,230| 26, 474|-27,867| 24, 567 20,015) 8,960)......- 
France 48, 428} 287221] 37) 572| 38, 360) 39,616] 44,566) 18,937) 6,728 
Germany 399 555 482 (|e TU ape aS UPR SPS 
ba Ve eke EE ee 8,295] 8,147) 8, 843 6, 034| 9,310} 7,488! 792 170 
Netherlands-.....2...- 72,456) 66,513) 86,307| 81,702, 84,407| 93,352 78, 997| 54,215 
NOrwiay i ae Das ie 2,739| 3,679| 3,475] 2,346) 1,575) 3,607 1,027 (4) 
Srredeneoat re eae 47,950} 48, 889) 46, 818) 43,330) 41,941] 41,532 28, 704 3 3 76. 
United States.......... 3,104) 6,375) 5,105) 3,111] 3,688 7, 193 pipe Rees) 488 


17, al 26, a4 


1 Compiled from the official Bannentions of the respective countries. 
2 Data unavailable due to change from calendar to fiscal year. 


8 Year ending June 39. 
4 Less than 500 pounds. 


5 Norway, hitherto an exporting country, in 1919 and 1920, imported, respectiv ely, 8,200,854 and 8,100,304 


pounds of butter. 


MARKET STATISTICS. 147 


TasLe 107.—Butter: Imports into the principal importing countries, 1910 to 1920.1 


{In thousands of pounds; i. e., 000 omitted.] 


Imported by— 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 
Austria-Hungary......|-.--.-- 6,524) 10,265 
(alone eee Been ...| 12,496] 15,161! 15,225 
Teh Le a 4,589| 4,321] 4,208 
British South Africa...) 3,645) 4,156) 4,946 
Denmark sashes oss 6,241} 6,027) 5,966 
Dutch East Indies..... 3,889) 4,279) 4,486 
Bay pitts: wes ces. 2,936] 2,181) 2,197 
Buna aes yo cts 6: 1,416) 1,315) 3,388 
i SUE aYeCey I ap ee 10,665) 19,939] 14,179 
Germany eee en 92, 816 123, 619/122, 472 
Netherlands........... 4,492| 6,039] 4,636 
TEATS a Ue le ee en 1,975} 1,808] 2,754 
Bwedensssscescesecee: 205 343 273 
Switzerland........... 11,063! 12,098! 11,930 
United Kingdom...... 476, 806 466, 720/435, 247 
Ormadawety eo oe esi. 1,876' 7,177 
United States..........! 1,209, 1,005) 876 3 

| 


1Compiled from the official publications of the respective countries. 
3 Less than 500 pounds. 


TaBLE 108.—Cheese: Monthly and yearly average price per pound, New York, 1910 to 
1920.1 


Month. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 Ls 
| | 
| 
January........ $0.17 | $0.15 | $0:16 | $0.17 | $0.17 | $0.15 | $0.17 | $0.24 | $0.24 | $0.35 | $0.32 | $0.21 
February ..-... Silly 15 pil) quiz’ 16 16 18 120) 26 30 -30 21 
Marchese! piles 14 .18 16 .18 16 .18 26 24 32 ~29 21 
Wprilvss se He Sly 14 .19 e115) .16 .16 -18 . 26 “23 31 .30 20 
infuse rae um ea 14 11 a5 Tey pase sales 18 | 26 24 32 30 19 
Ue! Fes 14 11 14 14 5 a5) 15 23 23 32 28 19 
uly ze es 2S 15 12 15 eae 15 15 15 | 24 25 33 27 19 
AUSTISbe-s see se 15 12 16 S15 16 13 17 | 23 26 spall 27 19, 
September..... 15 14 16 16 16 14 19 25 28 31 28 20, 
October. ..:.... 5 I 314) 14.18 16 SIS 4° Ue} 21 25 233 spl -28 2h 
November.-.4..) .15 .15 ole 16 aL) 16 -23 23 ARY Aey 28 Spal 
December...... . 16 .16 17 16 15 17 24 24 23d 22, 28 .22 
i oe eee Eas | [aiparec it ee 
Yearly | | 
average .. 16 .14 pale caenlen . 16 elo pesca 9) 22D ets 32 29 |} 20 


1 Prior to February, 1919, figures were compiled from Urnar-Barry reports 


TaBLE 109.—Cheese: Cold-storage holdings, first of month. 


[In thousands of pounds; i. e., 000 omitted.] 


‘American cheese. Cream and Neufcha- | Cottage, pot, and 


| 
| tel cheese. bakers’ cheese | 
Month. : 

| 1916 | 1917 | 1918 1919 1920 , 1918 1919. | 1920 1918 1919 | 1920 

| | | } 

| Tae Tere | aa 5 if Fer i Bae a 
MEUTIU AT Vises eon bnlscete 128,558 31,855 |66, 784 |19, 823 |53,168 | 55 136} 168 892 | 2,718 | 2,765 
Maprianyicre..-. 0.4 118,908 22,113 |56,298 |15,486 |43,631! -27| 89! 161) 632 | 2,280] 2,433 


March 373 15,560 37,743 | 9,837 |34,039 53 92 | ,158| 521 | 1/964 | 2/041 

| 8,443 | 9,842 27,965 | 6,750 |23,431 | 29 86 | 180! 458 | 2,786 | 1,954 
| 7,928 |17,736 | 6,027 |16,963 | 31 95 | 181 | 539) 4,060 | 2,511 
11,626 |20,395 [12,478 /13,502 | 31 114] 177 | 903 | 5,294 | 3,253 
34,159 |30, 054 |37,501 (29,654 219) 228) 207 | 2,117] 6,601) 5,135 
67,595 |48, 804 [62,645 151,512 | 220) 334 | 226 | 2)402 | 6,957 | 5,765 
91,545 55,742 |76,661 |60,372 | 135 | 242) 276 | 3,194 | 6,639 | 5,689 


Mcipperte 2855005158 49,579 90,671 (42,065 |81,359 [55/007 | 255 | 259 | 275 | 3,012 | 5,760 | 5,780 
November............. 45,713 78,087 |33,402 |72,889 |48,566 | 369 | 223 187 | 2,564 | 5,073 | 5,493 


m@ecember 4.0. 65524 37,080 75,166 |25,625 |62,508 |39, 921 181 194 199 | 3,080 | 4,028 | 4,825 
| p 
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TABLE 109.—Cheese: Cold-storage holdings, first of month—Continued. 


| Limburger cheese. Brick aud Munstet | Swiss cheese. All other cheese. 
Month. | fs Ai false eA {Sul NCES hat th 
| | | | 
| 1918 | 1919 | 1920 | 1918 | 1919 | 1920 | 1918 | 1919 | 1920 | 1918 | 1919 | 1920 
January... | 534 | 1,314 | 712} 532 | 1,074 | 1,114 | 651 | 3,205 | 2,892 | 171} 1956 | 3/943 
February ...... | 311 | °932 | 680.| 423.) 1,323} 1,018 | ‘518 '|'2,848 | 2,982 | 985 | 2.79113, 510 
Marche. i |. 300/) 922 592 377 983 802 591 | 2,604 | 2,629 251 | 2,206 | 3,395 
Fs oy ail Le 5 Oh 157.) 739 546 | 612; 503 560 | -420 | 1,778 | 2,261 337 | 2,471 | 3,212 
Mary eae ee sc 250| 568} 415] 658| 336 | 486 328 | 1,065 | 1,944 | 396 | 2,687 | 3,105 
SUIT CW) verge 197 | 417 503 | 451 | © 418 715 303 867 | 1,777) 807 | 3,702 | 3,415 
July 233 | 690] 595| 416 $80] 1,850! 205 | 1,003 | 2,088 | 1,981 | 4,504 | 4,974 
August... 439 | 834 11,097 | 531 |. $45 | 2,065! 439 | 2,017 | 3,055 | 3,957 | 4,762 | 6,315 
September. .... 1,441 | 1,135 | 1,401 987 | 828 | 2,254 | 2,130 | 2,789 | 3,995 | 5,340 | 4,294 | 6,272 
October.......-! 1,552} 920 | 1,333 | 615 | 810 | 1,869 | 2,649 | 3,124 | 4,743 | 4,652 | 4,361 | 5,975 
November. .---; 1, 465 782°|.1,276.) 781 824 | 1,742 | 2,889 | 3,277 | 5,248 | 2,896 | 4,912 | 6, 580 
December... ..:; 1, 341 | 744 | 1,059 | 1,157 952 | 1,592 | 2,820 | 3,187 | 4,883 | 3,269 | 4,801 | 6,321 
} } i ( | 


TABLE 119.—Cheese: Weekly average wholesale prices at five markets 
other Wisconsin primary markets, 1919 and 1920. 


[Cents per pound; No. 1 Twins, American cheese.] 


. at Plymouth and 


Jan. 
Feb. 


Mar. 


Apr. 


May 


June 
July 


Aug. 


Sept. 
Oct. 


Nov. 


Dec. 


| | 


New, | | Phila- San Ine Hee 

Week ending. York, | Chicago. | deiphta Boston. | Fran- | mouth, eriare 

| cisco. Wis mer eetS 
| | 
1919 | | 

Le ys Haas 9S Lege oy coe gl) Sk eae mL esl Rk ac ve EO Oma 1 ck Ta gE Se Rn gp 

A Ny Oe tal ore OT TBE ee FLEA BE Re 2 [teat RL ee Grea MAA Fil he OS Yr 2 cies LIS 

31 | 38 39 39 

30 D5 | 29 24 

30 25 28 24 

30. 27 29 26 

31 29 30 28 

32 30 31 | 30 

32 32 } 33 32 

32 3l | 33 | 31 

31 29° 39 29 

31 29 | 33 | 29 

31 | 30 | 32 | 29 

31 30 | 32 29 

32 | 31 32 30 

StByy 3F |} 32 31 

32 | 31 32 31 

32 31 | 32 30 

32 | 31 | 32 30 

ARS AUREUS i vere MAR 1 Bohl ol | 33 31 

31 | 31 | 32 31 

31 30 | 32 29 

32 3l | 32 31 

32 | 31 | 32 32 

32 31 | 32 32 

33 31 | 32 32 

33 32 33 32 

33 32 | 33 32 

33 | 31 | 33 31 

32 3l | 33 30 

31 30 | 32 | 29 

31 30 | 32 29 

31 30 32 30 

31 29 | 32 29 

30 28 31 28 

30 | 28 | 31 28 

30 28 | 3l | 27 

30 28 | 31 28 

30 29 31 | 32 30 29 | 29 

31 30 31 32 29 30 | 30 

32 31 32 33 | 31 30 31 

32 32 33") 33 31 | 29 | 31 

32 31 | 33 | 33) | 32 30 30 

32 | 30 33 | 33 32 31 31 

32 31 33) | 33 | 30 30 31 

32 31 32 33 30 | 30 31 

32 31 32 | 33 | 30 29 | 31 

32 31 32 | 32 30 30 | 30 

32 31 32 | 32 | 28 | 30 | 31 
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TaBLe 110.—Cheese: Weekly average wholesale prices at five markets, at Plymouth and 
other Wisconsin primary markets, 1919 and 1920 —Continued. 
[Cents per pound; No.1 Twins, American cheese.] 


: New | Phila- | San >|) Ely: sere 
Week ending. York, | Chicago. delpnis | Boston. Pran- | souls ade 
| | cisco. Is eeepatet 
| | | 
Jan. 32 | 31 | 32 33 31 
32 31 32 33 31 
32 31 32 | 33 31 
32 30 32) | 33 30 
32 30 32) | 33 31 
iGO.) (SAS SPORE BEE o Heal 3l 30 32 | 32 | 30 
31 29 32 32 29 
29 28 31 32 | 28 
30 27 26 | 31 27 
Mar. 29 27 31 | 31 27 
30 28 al | 32 | 29 
30 29 30 | 31 28 
29 29 | 30 31 29 
Apr. 30 | 29 30 | 31 30 
30 30 30 | 31 30 
30 29 31 31 29 
30 28 31 | 31 28 
INTO ial emanate BE Ce 30 | 29 31) | 31 28 
eee Peete cis Ha sicwicete oc 30 28 31 | 31 28 
TN sy eee ak 2 Nee Bek 0 eg | 30 28 31 31 27 
Ph stb ees Re | US ee | 31 28 31 | 31 28 
i) AGN OR i 8 | 31 97 31 | 31 27 
INGO eee le ee cs tl ee oe 29 26 3l | 31 25 
29 26 30 31 | 25 
29 25 28 | 28 25 
28 26 28 | 28 25 
July 27 26 28 28 25 
27 26 28 | 28. 25 
27 25 28 | 28 25 
27 25 | 27 | 28 24 
27 25 28 | 28 24 
Aug. 27 24 28 | 28 | 24 
ik 24 28 27 24 
27 25 . 27 28 25 
27 26 20 | 28 26 
Sept. 28 26 28 28 6 
28 26 28 | 29 | 26 
28 26 28 | 29 | 26 
28 26 | 28 | 30 27 
Oct. 28 27 28 30 26 
28 26 | 28 30 26 
28 25 | 28 29 26 
28 24 | 28 28 24 
28 23 4 27 26 23 
Nov. 28 24 | 24 | 26 | 23 
27 25 | 24 | 26 24 
28 25 | 25 26 25 
28 26 | 25 | 26. 25 
Dec. 28 26 | 25 | 26 25 
28 24) 24 | 25 21 
28 23 | 24 | 25 21 
28 23 | 24 | 25 21 
{ | 


TaBLe 111.—Cheese and cheese substitutes: Imports into the United States, 1910 to 1920.1 
[In thousands of pounds; i. e., 000 omitted.) 


Fiscal vear ending June 30. Calendar year. 
Imported f FAD SAGE 
from— 
1910 } 1911 | 1912 | 1913 |} 1914 | 1915 |} 1916 | 1917 | 1918 | 1918 | 1919 1920 
nace 3,673 | 3,756 | 3,883 | 3,982 | 5,419 | 3,554 | 2,322 | 1,937] 1,026] 542] 681] 1,583: 
Greece... 22 1,778 | 2,599 | 2,704 | 2,089 | 3,213 | 3,004 | 1,132 YEN Si os een eee ais 1 81 
Italyeeanes: (eo. 17,122 |18,648 |29, 625 |21, 326 |26, 453 |25,663 |16,084 | 8, 482 16 5!) 374 985 
Netherlands...-} 3,001 | 3,637 | 3,109 | 3,421 | 3,657 | 2,211 578 AQT ease alos 3 Sana 5 863: 
Switzerland. ....|14,106 |15,508 |15, 147 |17,372 |22, 490 |14, 767 | 9,514 | 1,641 |.......|..-.... 12 802: 
Wanadae. 22.2! 163 114 83 8 1,008 157 121 92 73 100 4,732 813: 
| AAG PE@VAL Ale al I Sa a RAD eed aay eae SR apne ami [By a Maa 1,841 } 8,252 | 6,589 | 5,043 | 9,872 
‘Othercountries| 975 | 1,307| 991 | 1,112]1,544] 783} 337| 155 | 472] 326| 484 995 
Weal ole [29 818 |45, 569 |45, 542 |49, 388 163, 784 [50,139 |30,088 [14,481 | 9,839 | 7,562 |11,332 | 15,994 


1 Compiled from Monthly Summary of Foreign Commerce. 
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Tapie 112.—Cheese: Exports from the United States, with countries of destination, 1910 
to 1920.1 


[In thousands of pounds; i. e., 000 omitted.} 


Nf Fiscal year ending June 30. Calendar year. 
Exported to— i 
‘i 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1918 | 1919 | 1920 
i i ; ; 
1) peu SO OSS BEADS D> POEASes pacaAes| Easss46| BBSSSHe PA Se 2) 550) amen ROS= 55° 203 | 1,197] - 571 
i} enmarks Recs eel cee [Seca nee steel soem setell oe oeeiee obese le al ome eiceie!| Sete ee] ae 1,207 150 
i} Wrarce.:--/2.2.|_..:.23 re eee SPRL aS Nine SESE G8 see 4 | 1,547 | 1,848 | 7639 19 
Hi Btalys leary. 1p yee Se ke (cael Pe | Dare 571 | 604 45 341 
if NORWAY Les = as Seay ee ee D2 |sesceen 8 60 46 1 15 | 3,292 536 
| SWedenechsee es |5.) seals es REE SE Seba | nce eC one al Dee ee 15 Se 1 | 1,406] 1,428 
| poy OYE « gegen acme Panay p01) Bk US, Sees ce ae | 7 10 104 79 95 71 40 
4) United King- 
COM 22 tee 990 | 7,550 | 3,823 638 551 150,532 |38,077 |55, 399 |35, 817 |38, 968 586 | 5,233 
Bermuda...... 13 34 67 9 9 14 52] 7113 14 19 14 15 
Canadas sess. 86 997 624 185 141 | 2,809 | 2,567 | 6,248 350 247 283 842 
Panama. Neos 334 429 387 389 477 489 445 351 262 290 173 316 
Mexico... <-.2-- 362 298 322 262 1€7 77 |. 168 803 819 858 918} 1,182 
Jamaica ?....... 361 149 158 160 133 120 157 129 105 j 75 101 203 
Trinidad and 
Pabagosecoueleoevess 166 174 158 134 140 173 127 80 71 66 7) 
Cubase. 167 168 139 146 200 458 | 1,603 | 1,407 | 2,759 | 3,121 | 2,349 | 2,875 
Dominican Re- 
y) publicss2 32. 27 35 46 32 22 64 88 153 145 154 270 429 
1 Chinas eee 70 54 79 89 7 57 89 123 232 331 146 173 
i} British Indias ses Se oe scale LG ES Oks 2 1 64 413 229 87 273 
Hongkong..... 94 78 97 80 53 51 67 85 160 223 113 120 
) aR DAT. catwoman 13 8 9 8 6 17 21 38 78 110 69 59 
Other countries 258 399 411 441 463 489 816 841 871 942 | 1,128 | 1,411 
Totalosssce 2,847 |10, 366 [egese 2,599 | 2,428 |55, 363 |44, 394 |66,050 |44, 308 |48, 404 [14 160 | 16,291 


1 Compiled from Monthly Summary of Foreign Commerce. 
2 Includes other British West Indies. 


TABLE 113.—Checse: Exports from principal exporting countries, 1910 to 1920.* 


[In thousands of pounds; i. e., 000 omitted.] 


Exported by— 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 } 1918 | 1919 | 1920 

\ — 

i! Denmarks 222-228 565 3€9 782 661} 1,067} 9,486) 9,833) 13,G81) 7,025).....__].....-- 
i Bul gania sae eine tobe 73. O91) a7 (5491 P4080 |o 2e) ape oe SNS pee | ee eS eee 
il Canada aaa 186, 666/169, 179 154, 345)148, 849/138, 265/160, 660/170, 248/176, 380/164, 163/107, 633)142, 768 
{| WIANCEL 8 Geese sss. 88 25,161} 24,641 27, 690 37, 386} 22, 324 16, 242 11,704) 7,403) 5,213) 7,336}....... 
1 Germanve se. 222-4208 1.8581 2,179) 1 191.1. 603|>0 2. | las. |s. Sake sl ol Onn ee 
it Beal Vis See tee is a= Se 57, 516} 61, 403 67, 505 72, 321) 66,004! €5, 762) 39,323) 2,333 938) soi ees 
it Netherlands..........- 122, 771)113, 607/131, 107 145, 337 149, 574 190) 334/199, 108 123, 634| 32, 893 27, 372| 99, 738 
iH New Zealand..-.-...-- 50, 614| 49, 187 64, 632 62, 508 96, 743 91; 533 16, 335 99° ae 93, 944 176, Hoses 
i - Russia... -- Stent eee 25, 4€4) 2 8, 945) 2 7, "455 23° 373 23) S36}, 7995) - S105] | S| 2s a eel ere een ue 
1 Switzerland ..........- €9, 392] 66, 593 66, 435 73, 739 nie 573] 74,775) 47,215) 12, 861 2,680} 1, 369).....-- 
fi ATSiraliaeeee ele snes. 912] 1,149] 7136] 1,603 (4) 52| 9128) 10, 569 58. 427 52) 303}....-.- 
\ United States-----. -. 2,769) 13,781) 3,006) 2,654) 3,797) 62,953] 54,093 53, 372 48, 405 14) 160} 16, 291 


! 1 Compiled from official publications of the respective countries. 
4 2 Includes cheese curds. 
| 3 European frontier only. 

4 Data unavailable due to change from calendar to fiscal year. 

5 Years ending June 30. 


a 
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TaBLE 114.—Cheese: Imports into the principal importing countries, 1910 to 1920.1 


[In thousands of pounds; i. e., 000 omitted.] 


Imported by— 1910 | 1911 |} 1912 | 1913 | 1914 | 1915 |} 1916 | 1917 | 1918 | 1919 | 1920 
PA ceria nemesis t 6,421] 6,205] 6,747] 7,C84| 6,738] 4,658] 4,275] 2,802! 2,475] 2,693] 5,124 
Argentina.........-.-- 9, 53¢| 10,845] 11,849] 11,122] 8,453] 7,306] 3,133] 689 82 censure sens 
PATUIS Gallia ee) amen ai 1 303 319 444 Bho 230) 1,532 86 46 As see Sa RCs 
Austria-Hungary...... ADSL 2 Adal ele yao Gl eos: ere yete ell eens aeastal foe all = hays elas pete iL cl YE 
Belgium..........- ss oal| Sl, COs | OR (CN! SUL GY) Shy GV IEE a ee a een 16,548} 28, 092 
nail saree 3,241] 3,931] 6,280] 4,196] 3,288] 2,300] 1,423]  337| 159]  210)....._- 
British South Africa...| 4,727| 5,03°] 5,242] 5,€94| 5,044] 3,955] 2,109] 530) 252 36 [een 
Ripa ean: CEE eoky | Ze Oo iy ol Pace brle)| soak) So Vall sal ceil way file bane Lek iase oe 
iD Grasna bia cea ae eee ge 1,358) 1,203) 1,295] 1,475) 1,048 847 318 39 2) 564 Ree 
Ricavo bee ee te  o) 9,23C] 8,928| 7,425] 6,378] 5,953] 5,785] 1,965] 148) 2,794) 179)... 
Hramcess(t eikeee. pose 49,011] 49, 423] 47,558] 51, 865] 45,521] 46, 744) 24,139] 12,047] 11,206] 15, 232|...._.. 
Genmanyece. la AO) AspORYAl Lie Siri GRC ya sooe cle ose es) Dae RSV ley 
{Ue bee a a og eae 14,761} 11,915} 10, OA} 12,355) 9,838) 3,472 252 @) TAG ALLSTON eee 
IRmsciawees peer ll AY CA EROS] MERGER) (REE TIO BEV BEION Oa anes allan oe il [aun Le Rata 
SOG nae yo a 4,882} 4,929] 5,180] 5,749] 5,150) 3,202) 1,4@5| 416] 238] 557]... 
Switzerland..-........ 6,309} 7,644] 7,995] 7,7°3) 4,717) 3,410 427 214 87 OO ieee 
United Kingdom...... 267, 8781257, 134|250, 823/249, 972/266, 591/299, 9901287, 115]327, 981|263, 132|237, O86)... .--- 
United States......... 43,967| 45, 447| 48, 929| 55,590] 55, 477| 38,919] 28,516| 6,333] 7,562] 11,332] 15,994 


1 Compiled from official publications of the respective countries. 


2 Tess than 500 pound 


3 European frontier o 


Se 
nly. 


Tasie 115.—Milk: Monthly wholesale prices of condensed whole milk, by sections, 1919 
and 1920. 


BULK PER HUNDRED POUNDS. 


September i 
OOo abeAeHachode 
November....--..--- 
December.-.:.-----.- 


DEPteMIVED-22------5- 
OGiObeEee-eeeas—--- 


eptember .-o.---2-- 
WGLODEN seas 2a-se<ch 
November..........- 
December.......-.--- j 


New 


England. 


PER CASE OF 


Middle | South | 22st | West | south | Western 
Atlantic. | Atlantic. Gantralalt@antral Central. | North. 
$14. 87 $12. 00 $13. 07 $13. 25 $13. 30 
3. H 12. 33 11.70 13. 59 
é 11.30 12.00 12.00 
1 12.13 12.00 12. 01 
: 11. 94 11.00 12,01 
3 12. 36 12225 12. 50 
; 13. 25 12. 50 12. 50 
Va ORS seseae 13. 81 12. 40 11.75 
WAN 5OA ec Soe TAGS ON Sec e ees 13. 82 
LAR OT ee 2 ee wes 14. 67 11, 29 15. 14 
T5580 5| Gee sees 15. 25 13. 00 15. 25 
NG HClaile eet 16. 40 14. 00 $15. 00 17. 50 
GBs Nees 17.11 VAS OOF Bee sees: 17. 50 
18.75 18. 00 18. 08 16. 83 18. 00 18. 25 
16. 42 16. 00 16. 00 14. 00 14, 50 16. 16 
16. 45 16. 27 16. 91 UGS OE eSesseco 16.32 
21.75 20. 78 24-13 19. 75 23. 00 20.17 
22. 00 23.00 21. 83 21.17 23.00 21.67 
20. 58 19. 45 19.73 20. 05 19. 85, 20. 23 
20. 00 18. 21 19. 80 20. 33 20. 00 20. 13 
19. 50 18.03 17.77 18.27 19.70 17. 65 
17. 60 16. 71 15. 50 16.71 16. 71 16. 71 
16. 96 15. 83 14. 63 15. 83 15. 83 15.10 
12. 94 13. 48 12. 92 13.48 13. 48 3.74 


eA 


Qi. 90100 AINSI SSS 
WH SOONAWGIE BE 0 
me 


NWUSHOHNGSK AOS 
2) 
on 
a 
oO 


FORTY-EIGHT 140UNCE CANS. 


IYI DY Ioancssonce $7. 90 
TB acbdotcss 7. 80 
TEBE dope ee sal eaaceencer 
TeSU |ocootedcse 7.30 
TBD \octkesode s 7. 55 
(te a eRe Ae 7. 80 
SHUG eis a (nnia' 8. 05 
fo) U3) | eRe pineal 8. 05 
SHUSRIe sea 8. 05 
BhUB) lsesocessen 8. 05 
Sa asseconens 8.05 


Western 
South. 
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Tasue 115.— Milk: Monthly wholesale prices of condensed whole milk, by sections, 1919 
and 1920—Continued. 


PER CASE OF FORTY-EIGHT 14-OUNCE CANS—Continued. 


| New | Middle | South 

wos | England.) Atlantic. | Atlantic. 

| | 

1920. | | 
VaNUanyes ose keere o- ac $8. 53 BBL5O eras terete e 
| 8.71 | 8. 68 $8. 83 
8.76 | 8. 60 8. 81 
8. 68 | 8.35 9. 03 
May 9. 24 8. 87 | 9. 03 
UMC Meee semaciecmestcs 10.09 | 9. 87 | 10. 22 
Dilys eeeeeecee e | 10.29 | 9.99 | 10. 25 
ANT OUSU Sere peeeee lst 10. 13 | 9.93 | 10.31 
Septemberaccs-u- ose 10. 29 | 9. 46 10. 54 
Octobere 2s ee 9. 64 | 9. 04 | 9. 87 
November -2.)54- 2.02 9. 59 | 8. 92 9. 92 
December... 2.2: 9.71 | 8.58 | 9.78 


East 
North 
Central. 


$8. 53 
8.73 
8. 54 
9. 02 
9.37 

10. 21 

10. 25 

10. 33 

10. 30 
9249) 
9. 83 
9. 80 


West South | Western | Western 
Central. | Central. | North. | South. 

$8:'55, |e ee | $8.55 88. 55 
8. 86 $8. 83 8. 86 8. 86 
8.77 8. 81 | 8.77 8.77 
9.15 8.89 9.15 9.05 
9.37 9. 33 9.45 9. 45 
10. 14 10. 21 10.14 10.14 
10. 25 10. 30 | 10.17 10. 25 
10. 30 10. 29 10. 30 10. 38 
10.13 10.17 10. 33 10. 33 
9. 67 9. 69 9. 67 9. 60 

9. 70 9. 83 9.70 9. 63 

9. 63 9. 67 | 9. 63 9. 42 


TaBLe 116.— Milk: Monthly wholesale prices of evaporated whole nulk, by sections, 1919 
and 1920. 


PER CASE OF FORTY-EIGHT 16-OUNCE CANS. 


New Middle 
Month. England.| Atlantic. 
1919 | 
Januaryesseeei esses $6. 36 $6. 41° 
February .---.------- 6.37 6. 46 
Migr ha gecele ata eoicvne 6.09 5. 95 
April . < .;-.<---2----- 5.62 5,57, 
Maniac cat ancanccscces 5.58 “5,82 
NINO Se ie oae recive coats 5. 58 5.98 
dhbthy wes oeaesdsespncdse 6.17 166.35 
ATTICUS Ue sirecisie ei se 6.45 6.45 
September....-.....- 6.53 6.50 
October ashe e sone 6. 40 6.48 
Nowembers eer ccc 6.76 6.61 
December.......----- 6.17 6. 50 
6. 28 6.55 
5.68 yA 
oes 5. 26 
, 5-20 5. 22 
5. 59 5. 57 
6.12 5.99 
6. 39 6. 22 
6.52 6. 43 
6. 26 6. 28 
Octoperzsepeeet- = 5. 76 5. 82 
November. ...2....-% bey, DSO 
Mecemberen-e-5)- ei 5. 52 5. 57 


South 
Atlantic. 


of 


PANT 
Ne) 
(oa) 


rer grgeg 
for) 
co 


ND DD § 
We a> 
onw 


or 
i 
oO 


East 
North 
Central. 


$6.29 
6.05 
5. 38 
5. 43 
5. 59 
5.75 


GAN OUD DD GU OL TU GU 
COMM N RH ONWOOR LS 
RR WNOO AT 00WO Or 


West 
North 
Central. 


fh 


PDA AAR NAMIE HS 
“I 
Loe) 


MAND DA NM HGS 
bo 
fo a) 


South | Western |} Western 


Central. | North. South. 

Sy aa SU $6.27 $6. 36 
soboswesits 5.90 5. 89 
Se ON Sa 5.20 4.96 
See O Hs 5.10 Dol? 
Ce bales 5.26 5. 23 
Uae ee 5.36 5.46 
Seve eaters 5. 89 5.75 
Aeasialstarere 6.08 6. 06 
Sy eieteratetatane 6.11 6. 02 
Be ue a 6.10 6. 04 
2 eve atatelate 6.14 6.21 
a ee ee 6. 07 6.11 
aA weak Eire 5.91 6.24 
$5. 56 Date, 5.60 
5.16 5.04 5.21 

5.30 5.01 5.07 

5. 66 5. 40 5. 34 

6.18 5. 84 |- 5. 85 

6.43 6.28 6.15 

6. 50 6. 20 6.18 

6. 37 6.14 6.21 

5. 89 5.76 5. 65 

5. 84 5. 68 asf pl 

5. 78 5. 56 5. 57 


Tape 117.—Milk: Monthly average price per 100 pounds paid by condenseries, by 


sections, 1919 and 1920. 


[Price of 3.5 per cent milk delivered at condensery.] 


New 
Month. | England. 
1919. 
UamMaTye ee poeseraser $3. 77 
ODT UAT Y 2 metals /aot eles 3. 69 
Marcha scsigy ber conc 3.34 
UeNy ov er ae Uae ai 3.21 
BY ia ais eed Sere elle iat 3.05 


Middle 
Atlantic. 


eA 


mMoOwWUS 
SCNRIG 


South 
Atlantic. 


é€ 


27) 


2. 86 
2.78 


2.78 | 


3.54 | 
3.55 | 


Aa wet South | Western | Western 
Gontralit@entral: Central. | North. South 
ay 

$3. 58 $3.18 $4. 00 $3.38 | $3.04 
3.28 3.04 3. 62 3.16 2.70 
2.94 2. 84 3.29 2. 65 2. 62 
2.62 2.66 2.97 2. 50 2. 62 
2.65 2.45 3.29 2.47 2, 50 
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TaBLE 117.— Milk: Monthly average price per 100 pounds paid by condenscries, by 
sections, 1919 and 1920—Continued. 


‘ East West | 

New Middle South South | Western | Western 
Month: England.| Atlantic. | Atlantic.) North | North | central.) North. | South. 

L il | ene | 

i | | 

1919. | 
ame ence eee ee $2. 89 $2. 95 $3. 10 $2. 60 $2. 39 82. 28 $2.55 $2.53 
aly Ma ae MeN 3.07 3.07 2.62 2.90 2.62 2.97 2.65 2. 67 
PRU oUSTAS ete ns 3.27 3.24 2.89 3.29 2.87 | 3.62 2.98 2.91 
September..-.......- 3.37 3.32 2.90 3.39 3.01 | 3.80 3.09 2.91 
October ee aes BuOD. 525) 3.02 3.48 | 3. 26 3. 80 SLO ey eSHOL 
November...-.......- 3.73 3.44 3.21 3.56 | 3.39 3. 80 3.13 3.07 
December...-...-.--- 3. 85 3.74 3.21 3.61 | 3.36 | 3.80 3.25 3.18 
3. 86 3.76 3.20 Ba | 3.35 3.38 3.11 
3.79 3.59 3.02 3.35 3.10 |. 3.31 3.22 
3.62 3.48 3. 02 3. 02 2.98 |. 2.91 2.76 
3.36 2.79 2.96 2. 86 2.81 2.68 2.59 
3.34 2.79 2.90 2.81 | 2.72 2.55 2.54 
3.22 2.98 3.05 2.69 2.77 2.52 2.45 
3.53 3.08 3. 08 2.98 2.73 2.69 2. 87 
INGORE oe boon sheets 3. 80 3.43 3.09 3.21 2. 86 2.74 Dhl 
September........... 3. 89 3. 64 3.20 3.14 2.69 2. 84 2. 83 
October a 3.96 3.49 3. 06 2.70 ONTO} ae 2.55 2.56 
November....-. Ea 3.42 3. 56 3.02 2.70 PATER AMAA I 2.51 2.85 
December.....-...-- i 3.34 3. 20 2.73 2. 60 DESO ea 2.44 2.27 


TasBLe 118.— Milk: Monthly retail price in cents per quart delivered to family trad on 
cities. 


(Standard or Grade B milk.) 


New Phila- Pitts- Wash- Jackson- New 
Boston. York. delphia. | burgh. ington. Atlanta. ville. Orleans. 
Month. 
1919 | 1920 | 1919 | 1920 | 1919 | 1920 | 1919 | 1920 | 1919 | 1920 | 1919 | 1920 | 1919 | 1920 | 1919] 192 
Manianyens= see es 17 Te AGH Sy a aS AS IG aS S20 ne 23a olen ee 20N | ol 19 
February ..--.. salt lle i. aleipe aia es Tee i eT eae tls Aas) pe sal ap Ie Bebb AB} hs UES Wie BX0) yale) 19 
Marche 2 ceninie 2 Upp} Ake 16 17 i, 13 OG MG ake aS PA ee 18} 20; 16 19 
PASO rates ernia = WG ae aS allay |) G3 eae ae No abay i AY OI Oe 18} 20] 16 19 
DY fatatetaiatrstaelyarer Taya p CLI Fe aay bs as) 13 A A aN EARS SIG eee 25 | 18) 20 16 7 
PUNO Ne ee TB aa sy ales alee aE aay ales ale! G9 | Bees 25} 18) 20] 16 17 
aulyeeectscee ates TE LN AG Gi) a ab aM Gy) Tee eM eee 25 | 18} 25] 16 17 
AUISUSt ss .2aca. os 16} 18; 16} 17 14) 15) 15} 16) 15) 16) 20) 25) 18) 25) 16 17 
September....... TG TSP UB ales Deby pals ys I aK ily ip ale |) BY |) A aS Ys aay pe ayy 19 
Octoberasssstes. 2 17} 18); 16 18 | 14) 15) 16 16 18} 18] 23) 25) 20] 24) 19 19 
November....... Wee ys TE A SS HESS Mo ARES STNG TUG) As TGS We STS PTS PAS oc PADI 9 Baad alt) 19 
December: -./ 2. - TPMT abs 4) USS ane ake eS Wee aiay yp aay pe aS i Mesh RF Neo 20} 23) 19 18 
{ 
St. Louis. Katty. Chicago. Detroit. | Cleveland. | Milwaukee. Sear 
Month. 
1919 | 1920 | 1919 | 1920 | 1919 | 1920 | 1919 | 1920 | 1919 | 1920 | 1919 | 1920 | 1919 | 1920 
January......- 14 16 16 16 14 15 15 16 15 16 13 13 14 13 
February. ...- 14 16 16 16 14 15 15 16 14 16 13 13 13 13 
March 14 16 16 16 13 14 15 16 13 16 12 12 13 13 
J Nios 13 15 16 16 13 14 15 16 13 15 12 12 13 13 
Mayes eae! 13 15 15 16 14 14 15 16 13 15 12 12 12 13 
UTICA Ses oa 13 15 15 16 14 14 15 16 14 15 12 12 12 13 
Sitly eee 14 15 15 16 14 15 15 16 15 15 12 13 12 13 
IMUISTISG-Saieen 15 16 15 16 15 16 16 16 15 16 13 13 13 14 
September..../ 16 16 15 16 15 16 16 16 15 16 13 13 13 14 
October. ---.-- 16 17 15 16 15 16 16 16 16 16 13 13 13 14 
November. ... 16 17 16 16 15 15 16 16 16 15 13 11 13 14 
December..... 16 16 16 15 15 14 16 14 Tul 13 14 
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TABLE 118.—Milk: Monthly retail price in cents per quart delivered to family trade in 
cities—Continued. 


Los San Fran- | Portland 
St. Paul. Denver. Dallas. Angeles. maces Oreg. 4 Seattle. 
Month. 
1919 | 1920 | 1919 | 1920 | 1919 | 1920 | 1919 | 1920 | 1919 | 1920 | 1919 | 1920 | 1919 | 1920 
January.....-.- 14 13 13 iS} JN Tee ee Sk 14 16 14 16 15 15 16 15 
February ...--- 13 13 13 iS) aS 23 14 16 14 16 15 15 16 15 
Marchese 2 2282 13 13 13 134) 4228 23 14 16 14 16 14 15 14 14 
ysXjoi TULaE eae, Pee 13 13 UB aseHa 21 14 16 14 16 14 13 13 12 
May. 23222 12 13 13 aS yia see 21 14 16 14 16 14 13 a ee 
PUNE se creel 12 13 13 Uy eas 21 14 16 14 16 14 13 13 13 
MN Ypa2 2s setae 12 13 13 Sy | seca 21 14 18 14 16 15 14 13 14 
ANIZ USE 5-2 3 14 13 ASA eae nae 21 14 18 14 17 15 14 14 14 
September. -.- 13 14 13 Sale sere 21 14 18 14 17 15 14 15 14 
October:..-:.< 13 14 13 ABT eee 21 14 18 15 17 16 14 15 14 
November. .-- 13 14 13 DR eseersn 21 16 18 15 17 16 15 pe eee 
December....-. 13 14 13 IBY eee 21 16 18 16 17 15 15 15 13 
Taste 119.—Dressed poultry: Stocks in storage at first of month. 
[In thousands of pounds; i. e., 000 omitted.] 
Broilers. Roasters. Fowls. 
Month. | car 4] ous dS | EER 
1916} 1917] 1918 | 1919 ; 1920 | 1916; 1917 | 1918 ; 1919 | 1920 ! 1916 1917 | 1918 | 1919 | 1920 
January...|...-- 3, 927| 9, 20615, 155] 9,187)..... 6, 505/16, 659/29, 466/28, 687)... ..- 5, 939/13, 899]26, 030/20, 636 
February..|....- 4, 638 8, 211/15, 023] 8, 405|_..-. 7, 581|18, 340133, 204/32, 051|.....- 8, 293/15, 283/30, 698|23, 110 
March.....|....- 4, 418] 7, 256)14, 230] 6, 868)... . 5, 612/14, 58830, 455/27, 683|.....- 5, 105/12, 484/28, 068/18, 384 
Arp rile) © |e ee 3) 645| 4, 731|12, 196] 5,576|_.. 6, 036/11, 724127, 244/21, 690]... 4, 698) 9, 419]23, 581/13, 177 
Mayesnl).. 52317, 422| 3) 126/10, 954| 4; 081/1, 064|10, 695) 7; 025/18) $21\13, 665| 1,615| 6,396| 4, 107/15, 549| 7, 251 
unos 257|4, 999] 1, 710| 8, 709| 3,448) 558| 7,694] 3, 923|14,183| 8,573) 384] 4. 751| 2) 749111, 121] 4, 654 
tiles eee 175|4, 360| 1, 318| 7,409] 3,052] 342] 6,635] 2, 328/10, 294] 5,019] 378] 3, 787] 4,360] 9,572] 3, 985 
‘August ....| 317}4, 274] 1,605] 6, 156] 2,691| 242) 6,110) 1, 469] 7,260) 2,604| 391] 3,482) 5, 841| 7,349] 5,239 
September.) 658/3,249| 5,118] 6,081| 4,135} 406] 4,798) 1, 237| 5,046| 1,724 926) 2,770] 7,349] 4,897] 5,002 
October. . .|f, 312/3, 683| 8,660] 5, 994| 7, 152/1, 084] 3, $73| 2) 749] 4, 069| 1,935| 1,341) 2,660 7,453) 4, 364| 3, 769 
November.|2, 359/4, 19712, 685| 6,996| 9, 756/2, 040| 5,191 7}685| 5,580| 5,231| 1,$81| 3,301] 9,456] 4,331] 4,264 
December .|4, 147/8, 717|14, 586] 8, 046/10, 970|5, 817|12, 578/16, 201|14, $33|11, 242) 4,613) 8, 497/15, 068| 9, 691| 7,212 
Turkeys. Miscellaneous poultry. . 
Month. ie 
1916 1917 1918 1919 1920 1916 1917 1918 1919 1920 
Anuatye a see eee 4,744 | 9,039 13,105 | 20,050 | 29,032 |. 23, 824 
February.....- 10, 509 | 10,606 | 6, 11,568 | 15,895 | 30,144 | 22, 656 
March..-... 9,688 | 10,117 | 5, 9,441 | 12,935 | 26,757 | 19,795 
INprileenton soe 8,508 | 8,669 | 4, 8,718 | 9,734 | 21,206 | 16,449 
Mayenne Woes ius 7,324 | 7,072 | 3,497 | 14,477 | 39,675 | 4,941 | 18,765] 12,031 
Suncare: SoA 5,935 | 6,358 | 2,832 | 5,180 | 43,604 | 4,612 | 15,245 | 11,028 
Tiles SA 4,236 | 5,378 | 2,432| 5,067 | 41,031 | 5,410 | 16,559 | 10,303 
IAG To Liste eee 3,086 | 4,390] 1,800 | 5,932 | 36,188] 6,754] 15,418] 10,031 
September.......... 2,100 | 3,200] 1,183} 6,741 | 41,729 | 7,229] 13,693| 9,287 
October ss nite 1,770 | 1,849 872 | 16,009 | 33,501 | 9,166 | 14,215] 9,925 
November.........- 1,579 | 1,327 870 | 24,494 | 32,569 | 13,029 | 14,905 | 10, 951 
December........... 6,337 | 3,212 | 4,351 | 9,720 | 16,616 | 19,046 | 18,967 | 15,270 
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TaBie 120.—Oleomargarine: Monthly and yearly production, United States, 1918 to 1920. 


[%m thousands of pounds: i. e., 000 omitted.] 


UNCOLORED. 
Animaland vegetable oil. Exclusively vegetable oil. Exclusively anima] oil. 
Month. \ = ay 
1918 1919 1920 1918 1919 | 1920 1918 1919 1920 
one nie eee is ie NSA ay 
January ......... 24,823 | 27,520] 17,559 7,924| 12,559] 18,092 71 123 254 
February.......- 22,859} 12,461 | 15,284] 12,193 6,524} 16,720 | 1,242| 1,148 378 
March aus eos ey 21, 674 18, 620 15, 880 9,329 8, 886 19, 647 46 115 450 
Goalle ae ee 16,203 | 20,673 | 14,515 6,911 | 11,072 | 17,157 46 297 457 
Mayeesn cl knee | 18,506 | 19,223 16,208 5,381 | 10,527 | 19,424 199 248 360 
LbbaYsg eta | 15,449 | 11,527) 11,650 3,397 6,822 | 12,200 130 198 205 
ivihyoe 20 ETT 17,017; 15,659 |. 10,994 3, 126 7,252 | 11,429 179 183 | 869 
INT Ran eae a 15,791} 16,708} 11,921 2,706 8,378 | 13,158 205 196 354 
September......- 21,428 | 16,154] 14,058 5, 927 9,832 | 15,311 450 485 461 
October.......-- 30,248 | 19,902] 13,183 | -12,957| 14,619] 16,642 342 192 251 
November....... 23,172 17,541 12, 603 8,328 16, 869 13, 608 153 129 242 
December.....-. 28,027 | 18,771 | 11,322] 10,753 | 19,566 | 13,179 244 147 162 
PB tale seen se 255,197 | 214,759 | 165,177 | 88,862 | 132,906 186,567| 3,307| 3,391 | 4,443 
COLORED 
a Serta Th — ee uw 
Tania ryt s4 8 | 495 813 | SUD site aera 230 PSE a Pca CN CS 
February........ 564 | 566 | 675) ae ae 1,001 298 Ba esera ae 69 
Wanch peeeero ase 1,127 TPA ian aby Ne eee ae 1, 567 AVA eit ges Beers 3 
Sri eee hy: 505 | 711 | 971 | 58 1, 948 yoy Baie A eh a ie 5 
Miarye cee ae 608 | 820 | 816 | L 1,097 347 15 28 6 
UN eee lee A7T4 628 | 782 | 31 825 | 294 13 31 6 
uly dae 418 600 | 720 | 14 876 | 983 14 25 a 
PANIDUS tone sts te | 428 | 712 | Cae): a Sa aoe 1, 156 | 312 13 32 a 
September....... | 504 575 | 743 [rect ee eee- 87 729 17 47 | U 
October........- 629 | 730 | Ray A ees ie nee 377 COUT se a 8 
Wovember......- | 541 | 818 | 712 | 1 733 OOM A separ | ceseseuete 9 
Mecemibere.-4--- | 763 | 1, 053 | 655 | 7 396 388 923 | 1,002 12 
Total........| 7,056 9, 303 | 9, 423 | 112 9,793 |  4,970| 1,003 | 1,165 139 


PART IV.—GRAIN, HAY, FEED, AND SEEDS. 


Tasie 121.—Wheat: Monthly and yearly average price per bushel of reported sales, 1910-11 
to 1920-21. 


NO. 2 RED WINTER, CHICAGO.1 


Month. 1910-11 1911-12/1912-13 1913-14 1914-15 1.1 167 1917-18 1918-19 1919-20 1920-21 pe He 
7 } 
Ubinas Bipcewens ae $1. 07 | $0. 86 | $1.05 | $0. 87 | $0.82 | $1.13 | $1.23 | $2.50 | $2.22 | $2.23 | $2.59 | $1.55 
ANI guStsese oo 1.02 . 90 1. 03 . 88 ary iiecal iil TeABE Besta PE Pala PA A 24 (0) 1.55 
September ..-.. -99 Ay te al (053 peel pals ait POSE sponlt moll ece2on li eased eeeoe 1.58 
October........ -96 | 1.00} 1.06 S92 Fe LIT a PSD AU GB nied alain | een eo a maaenn tauren 0 1 BY 
November....- 93 - 96 . 99 OFT Aeon soles Dale Mason alee neo oaule pzenOn | oOL 1.57 
December... ... 94 . 96 . 86 94} 1.20] 1.23) 1.76) 2.17) 2.29] 2.44) 2.02 1,59 
Janwaryecs lo. 98 97) 1.09 Dae TESOL SO Ae Dey lee DN Oa tlie 2. Gis ea ues ISN 
February...... 91 1.01 99 OVO ABOY (Ke JSPR Wea tleC Hse UA me R oye Thc ONT eo 1.53 
Meanchey ear | 90 | 1.03 . 95 Godel bet eeleaon| pel OO ns eaelielk2s2 SON | lero nD = sear 1.56 
NG O01 ae eas SE 90 1.09 1.02 95 1.59 22245 PEA PREP Mee HAey | lone eaae 1. 54 
PMA Pr erate TSS ON; SOT et dO) 03 OO TE oo) elena) son O40 | oD TOM aa hOel i tas LOn| sme see 1.78 
EULTELO Es one ALN 91} 1.10) 1.00 S25 lA ale Oas |e eoaOM eae Lieletau doe eke. SO) |pere ee 1. 63 
Weighted 
average. .| 1.02 90} 1.03 88d 08) | As W683 e225 2 220 Doma as oe 1.44 


1 Compiled from the Chicago Daily Trade Bulletin. 
3 Based on small number ofsales. 
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Tape 121.—Wheat: Monthly and yearly average price per bushel of reported sales, 
1910-11 to 1920-21—Continued. 


NO. 1 NORTHERN SPRING, MINNEAPOLIS. 


{ } } | | | | 
| | | | } | i 
Month. 1910-11 1911-12'1912-13 1913-14|1914-15 1915-16/1916-17|1917-18 1918-19)1919-20 1920-21) eA 
eaters | | | | 
ae eee AER OER [nl ol 
MU lise $1.21 | $0.99 | $1.09 | $0.91 | $0.92 | $1.44 | $1.21 | $2.66 | $2.17 | $2.66 | $2.89 | 31. 69 
AUpUSEE:- 5222-2 1.13)} 1:05} .98 88] E10) 1.18"). 64) 2547 | 2.2351 92559 sob 1. 67 
September -....-. | 1.09{ 1.09 289 J.) 28%} 1.12) 97: | 1.64] 2.17} 2.23 |) 2556); 92754 1.61 
October#=>:-.- =: [15089]. PION SaOON es 844) 150 T02)) A794 2017, | 2219s SG Tee 1. 60 
November....-} 1.04} 1.05] .84] 85 | 1.18} 1.02} 1.95) 2.17 | 2.22} 2.85} 1.80 1.59 
December... --- 1.03 | 1.02 - 82 | 86 | 1.20] 1.14} 1.79} 2.17! 2.22) 3.07 |. 1.68 1.60 
January..-.---- 1.06 1.06 - 89 | 874] 1.385] 1229) Sr 93 2517) | “2521 eS uO lees 1.59 
February -:--.-. 1.02} 1.06 . 87 | O38 SAP S25) 1526) P86 P2007.) 28240 SONG 7 eee 1.56 
Marches 28g. i 98 | 1.08 ~8d>| 92} 1.49 | CVA 22038 52047 |) 28364 h R21 Sa eee 1.59 
Aprile sets 22 96; 1.10 . 88 | 91) 2.58] 1:22) 2.38) 2:17} 2:56} 3.06 |2-2- 22 1.68 
Mayaosie ht bit 99)}, T8165). 904 )> 94/21 58))} 1429) 2B N27) 2959.) 9 3800p memes 1.76 
Junesssnites | UNO7E| © ARTSEP 1192 92} 1.35) Ll] 2.73) 2.17) 2.48) 2.93 |-..-._- 1.67 
see ——— 
Weighted | exes! 
average..| 1.05] 1.07; .87}] .88 1:20)] A409) 21S T6ih2520 | 25256 DN Oa eee 1.51 
i | } } ! 
NO.1 DARK NORTHERN SPRING, MINNEAPOLIS.1 
| | j | | | 
Ulysse eae || $2.21 | -S2\7o Nez otsieeenare 
PAU SUSU aera eee oe aerar 2.29 | (2.71 | 225597}2=25 
September |). 2.241] 27a 2s 0on| eee = 
October=s2222-2 | 25234. 2184a i221 eee 
November----.:|].-:--.- ; 2.25] 3.00} J.82)}sst2-2_ 
December.-.--- 2.25 |. S2on | = leicmeeeee = 
Januany-) seas Meceuete 2.254 Soak il esas ere 
February y 25291). DAG) tl Cas epee 
IMarchetee ca csteee oes 22 41°) 22972155 G sone | eee 
Aprile anna lsoeeees 2.63 | 93-23 |Reeso-efeeee 
IM aioe oes sae 2.683) - 32262 \seeeeee jeer: 
June. 23.2... | | 2.56'| S015) Sometime nA 
; | : ne 
Weighted | | | | H 
Bverapess|eeslahalseese ae oo ase |------ =) Be soe ots [:FSaay Joga | 2523.) 2236 300: |s-2 ae | Cereals 
i } | { 
NO.2 HARD WINTER, KANSAS CITY? 
{ | | 
Uinlye eee semone | $1.04 | $0.87 | $0.92 | $0.82 | $0.78 | $1.36 | $1.14 | $2.68 | $2.20 | $2.25 $2.67 | $1.57 
AUGUST Se ase ! 1.00 - 93 .89 - 83 SQUN eat 26 ger 42861 | 2.16} 2.18; 2.44 1.56 
September. -..- cule) -95 | . 88 | E8722 10045 |e O fal ele or, | 2.12 | 2.16 | 2.24) 2.43 1.53 
Octobersess5-0 -95 | 1.04 - 88 -S4} 1.02] 1.07] 1.67) 2.12) 2.16] 2.30) 2.06 1.52 
November... -- 91 | 1.00 83 BSS AS08103) |) 1. 8d) | 25128) 2. T5246 es 1.41 
December...-.. - 93 1.00 ~ 84 284 | STS) CUD E725) 25120) 2. DAs Gon el one 1.54 
Januaryes-s-- 95 1.05 -87 285: [01 345) 1520) 89 22h 2S eo za eee 1.54 
February ----.- 90} 1.03 - 86 e860 554) 1520) 5821) 2512 | 2. 26") Deon eee 1.50 
Marcheeseca- 5. -88 | 1.05 - 86 -88 | 1.49 | ° 1.05 | 1.97 | 2.12} 2.39 | 2.49 1.52 
Aprileee sss .88 | 1.09 - 88 -87 | 1.54) 1.12 | 2.43 | 2.42) 2.62) 2275 1.63 
Maye eee ee 90} 1.11 - 87 -90 | 1.50} 1:10) 3.01 2.12} 2.60; 2.93 1.70 
June: te. sees 838} 1.09 .88 -85 | 1.21 1.00} 2.74 : 2.47} 2.76 1.55 
Weighted 
average. . -98 | .97 . 88 ~ 84 COSr pel ON ake aL 2.19 | 2.42 1.45 
NO.2 RED WINTER, ST. LOUIS.4 
Woly 22 388-.5: $1.07 | $0.84 | $1.03 | $0.85 | $0.87 | $1.17 | $1.25 | $2.36 | $2.21 | $2.22 | $2.70} $1.55 
Aupushe es ss. 1.02 -88 1, 1.04 - 88 - 93 1.14} 1.45) 2.32} 2.21 | 2.20] 2.47 1.55 
September. ...- 1.02 - 94 | 1.63 94) 1.10) 1.14) 1.60]; 2.15] 2.19] 2.21) 2.56 1.59 
@ctoberreca.e= 1.00} 1.00; 1.09 -93 | 1.10] 1.21 | 1.738 | 2.15 | 2.22} 2.24)" 2.25 1.59 
November. ---- - 96 - 96 | 1.04 .94) 1.11 1.16) 1.87) 215) 2.224 2:29) 2.703 1.58 
December... -.- - 98 OCR AO -95 | 1.18 |. 1.23 |, 1.83] 2.154) 2.32). 2.48) 199 1.62 
January ...-.--- POS pele 2s we 11 696: 1g E40 [in A034 ig 1. 96 fy 2215 le 2s 400 eee 1.61 
February ----.- 96} 1.01); 1.09 SOD, LAT Le BOU 188 tO 2 15 2088s osha eee 1.58 
Marches sen:e- 93 | 1.04] 1.08 395.) 15.50) | YLT |) 2505 4) 25.15))) 2565) e2sos teases 1.60 
April eee 5S 90} 1.13} 1.09 G4 Hs V.54. bin 122) 15266 le Qe Vole 2. Tee hein Ob | eens eral 
Maya. cttesson. 94} 1.21 1.04 696 1.500)" 2520)" S202 2.150 2.605] 25007) eee 1.76 
JINe se es z 88 | 1.11 -99 68445 119} 3510) |) 2.655) 2.055) 42.4 2aB On eee 1.62 
Weighted | 
average. 4 Le 99 | 94 | 1.05 895] 1SL0P | 18205) W635) 2223.4) 25232. SU n eee 1. 46 


1 Compiled from Minneapolis Market Record. 

2 Compiled from Kansas City Price Current. 

2 No sales. 

‘Compiled from St. Louis Daily Market Report. 
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TasLe 122 —Wheat: Monthly and yearly average farm price per bushel, United States, 
LOLOL 2 Om oilis : 


Month. —_{1910-11]1911-12|1912-13|1913-14|1914-15]/1915~-16|1916-17|1917-18|1918-19|1919-20|1920-21 ry, ; 
July hase cee $0.97 | $0.84 | $0.94 | 30.79 | $0.77 | $1.05 | $1.00 | $2.25 | $2.04 | $2.20 | $2.43 | $1.43 
WANISLIS tee es - 97 . 84 ~88 SE Aish) 1.01 1.19 2,19 2,05 1022511 2.25 1.41 
September. -.... 95 -87 |- .85 itl 93 . 93 1.34] 2.05} 2.06) 2.08) 2.17 1.41 
October..-....- ~ 92 - 90 . S4 dt -95 . 92 1.47 2.00 2. 06 2.11 2.01 1. 40 
November. ..-.- - 89 - 89 . 80 18 - 98 - 93 1. 59 2.00} 2.05 2.14 1. 66 1.38 
December.....- . 88 . 88 .76 . 80 1.03 97 W555 ta, 00 2.05 2.23 1.47 1.38 
January--.....- - 89 - 89 78 -8l 1.19 1,08 1558!|>, 2:02, | 22.06 PAsey oie iene et 1.36 
February --....- - 88 91 80 . 82 1.32 1.08 TGoe a ZAO2slenee OSs 2noly |e ee ace 1.39 
Marchisee ast. | 85 - 92 80 . 84 1.33 1.01 172). «22.03 2.11 Dea Opal eecee 1.39 
YAN ayer Meas eae tes . 84 - 96 80 . 84 1.36 1.01 PENI} 2.03 2.23 PBB os ae 1.46 
Marvin 3.213 - 85 1.01 82 . 84 eS 1.01 2.47 2.03 2.30 PED Wee oe 152 
Mey es eee oe 85 1.01 82 .8l IL AIT 97 2.34 | 2.03 PAPA NY Pa TG le ee 1.48 

Yearly ay- 

erage: os. - 90 91 . 82 . 80 1.10} 1.00 VAG Tee 2a OO) uae UT i 228) es eels 1.40 
| 


TABLE 123.—Wheat: Monthly and yearly average price per bushel of No. 1 Northern and 
Manitoba No. 1 Northern, Liverpool, 1910 to 1916.) 


Month. 1910 1911 1912 1913 1914 1915 1916 

YEN GED ENN 7k eg A 2A at RI Se UR $1.23 | $1.12] $1.24) $1.13 | $1.05 | $1.73 $2. 02 
BE DT UIATIy en sents oe ee odie ook one ase Sedicn 1. 21 1.13 IS 27s 1.14 1.07 2.00 2.14 
INET Ws nd SRE SR PE SDS Se IN a 1.21 ileal 1.24 1.10 1.07 2. 00 2.07 
JETT 5 See ay Sa RA St en WEA eS OQ )si| se ere Lead, 1.07 1,99 1.94 
I Se SESE aa 2 Ge ee ne Sea a ey a 1. 00 HF Oa aaa GaN 1.10 2.14 1. 86 
[RORY CANS Ae AS 2a Oe ee Pie ae eg ere 1.05 1.09 1520 1.14 1.08 1, 84 1.61 
RUT eae Ah ede) NN oe RG ke 1, 14 ie 1.19 1.14 1. 07 1,78 1.64 
DERE IS tMetee es meme es rt Mies BG EN ATM ka, Ts OBI imeleating |mer Tne Hea iee 17a bai 8 2,08 
ESEEy ako pat) aye ol ea AT Te Y..22 1.19 13:25 112 1. 40 1.77 P2iaLy/ 
OChOMeR isa sere eee kOe ND el See. ize Ly 1. 09 1. 22 20 297 ise ib 00/ 2.29 
INGAAS: EO Oe ese el An ei a BO cS Co a 1.09 1.15 1.10 97 ISH 1.79 2, 50 
LDS oreraal ay PIE sa) oo aR ee eR Le ae ie ee Cie 1.08 1.16 1.10 1.03 1. 54 1, 81 2. 65 

iearlviamepage. asad ie se Os ee ee 1.15 1.13 1. 20 1.10 1. 20 1. 86 2. 08 


1 From Agricultural Staples and Tariff, Series No, 20. 


TABLE 124.—Wheat: Monthly and yearly average price per bushel of reported sales of No. 2 
Red Winter, Chicago, 1910-11 to 1920-21.1 


- {Reduced to 1913 basis.]} 

Month. 1910-11191 1-12/1912-13]1913-14/1914-15/1915-16]1916-17|1917-18}1918-19|1919-20/1920-21 rae Re 
Uri rh Sa ea $1.08 | $0.91 | $1.05 | $0.86 | $0.83 | $1.12 | $1.03 | $1.35 | $1.12 | $1.02 | $0.89 | $1.03 
PAU PTISte noes. 1.03 96 | 1.03 280 Oe aeleal ley (estan Ge Wee 2a eee 109, -99 | 1.00 1.04 
September. -.... 1. 00 99 | 1.03 ON als Ose TOG SAO le sie I) OS EO 1305) 1.07 
October........ .97 | 1.06 1. 06 gl 1.18 ils ili 1127245) 1.21 1.10} 1.00 - 98 1. 08 
November--.-.. 94} 1.02 99 91 este jh de HKG) 1.28} 1.19 1. 09 1. 00 97 1.07 
December-..... .95 1.02 86 95 1. 24 Tle TPA tile Sah 1. 20 ial 1.03 | 1.07 1.09 
Vanuanyeet ee 1. 04 97 | 1.10 97 1.42] 1.18} 1.26 ils 1g 1S Se) ah ake Ce eee 1.13 
February... ... -97;{ 1.01 99 98°) 1.57 ic filat TBA ya TS MG) OF een 1.11 
Marche xiyeeme. -965 | 1.03 95 96 1, 54 .99 ep aAle ices Ned Gig ee Neale geactomp lcs OL 1 area se 1.10 
Amari ie oe -96) 1.09 1. 04 97 | 1.61 1.05 1. 42 1.14 1. 24 8 OO cee ts 1.15 
Syuicsih77 he Bee Sr 1,02) 1.16 1.05 | 1.01 1.55 - 97 1.62} 1.14 1.33 TY Se ee 1. 20 
UEDA ie ae od a OTe OL 1600 84] 1.25 SESE ie Pa I SAO es VIS 2 0a ea ese a ear lg 1.09 

Weighted 

average...| 1.03 95) 1.01 SAN tbs OS) iy is TION REI TOR aK) ty il Onl eee 1.06 


i 


1 Compiied from Chicago Daily Trade Bulletin, 
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TABLE 125.—Wheat: Monthly and yearly receipts at primary markets, 1910-11 to 1920-21.* 


{In thousands of bushels; i. e., 090 omitted.] 


Month 1910-11/1911-12 
JulyPee peer 18, 464| 33, 320 
ATSUSHI ewes ce 40, 358) 26, 393 
September..... 82, 461) 30, 465 
Octobersie 25-2 29, 108) 33, 460 
November... -- 19, 678] 24, 520 
December. ..... 18, 368] 18, 514 
Januarye-ss222- 14, 278] 12, 750 
February...... 9, 214] 14, 274 
Marchese s2 222) 10, 239) 11,175 
(Mprileen cone k 8, 102] 8, 671 
Mstyeee eee eer 12, 250) 10, 804 
DUNG sence Cees 10, 264) 6, 970 

Crop year 

total. ._.. 222, 784/231, 322 


1912-13)1913-14/1914-15 


20, 630 
39, 127 
56, 676 
56, 718 
54, vot 
38, 928 


37, 513 
39, 884 
44,721 
35, 935 
35, 230 
98, 315 
18, 930 
17, 166 


51,217 
49, 630 
69, 928 
55, 058 
60, 257 
39, 299 
23, 794 
19, 524 
16, 683 


1915-16 


19, 634] ; 


33, 866 
62, 928 
68, 108 
81, 776 
73, 080 
38, 935 
37, 115 
34, 184 


13, 766 
17, 568 
15, 331 


1 Compiled from Chicago Daily Trade Bulletin. 


TABLE 126.—Wheat: 


¢ 


25, 795 


24, 187] : 


20, 105 


1920-21.1 


1916-17|1917-18|1918-19|1919-20|1920-21 


382, 408]310, 283/432, 055|519, 711/374, 338 
et Y 


Sos 


{In thousands of bushels; i. e., 000 omitted.] 


6, 534| 8,339] 1 


180, 396/438, 407/393, 835]... ... -/348, 626: 


Visible supply in United States, first of each month, 1910-11 to 


Month. 


July... 
August 


October........ 


February. ..... 
Mareh 235252 


1910-11/1911-12 


23, 883 
5| 41, 316 
48, 057 
52, 709 
65, 199 
69, 948 
70, 489 
60, 425 
57, 080 
51, 042 
5| 41, 722 
30, 847 


H 


1912-13|1913-14)1914-15 


23, 350 
18, 841 
19, 586 
31, 658 
41, 712 
55, 400 
65, 342 
64, 912 
63, 786 
58, 996 
47, 157 
37, 940 


30, 162 
37,677 
44, 530 
49, 026 
55, 105 
58, 868 
63, 743 
60, 806 
57, 021 
51, 862 
43, 378 
29,775 


14, 999 
29, 744 
31, 534 
51, 286 
65, 922 
74, 086 
72, 861 
60, 252 
49, 682 
39, 323 
26, 439 
19, 082 


1915-16 


7, 948 

6, 582 

7,111 
15, 900 
22) 639 
48, 797 
67, 311 
68, 458 
63, 55° 
57, 387 
48, 864 


1916-17 


42, 628 
40, 889 
54, 660 
57, 418 
60, 470 
62, 026 
59, 534 
48, 721 
44,916 
39, 317 
25, 756 


44, 463 


28, 896 


1917-18|1918-19|1919-20|1920-21 Ht. 


14,209] 785 
5, 819| 17, 155 
5,058) 48, 821 
7, 739| 96, 886 

14; 908]122, 604 

21, 031|121, 561 

17, 552/119, 711 

13, 869|130, 612 
9, 739/118, 219 
5, 381] 92, 546 
2,194) 49, 502 


1, 146} 23, 702 : 


1 Compiled from Chicago Daily Trade Bulletin. 


17, 777| 18, 643: 
17, 487| 23, 614 
19, 554| 33, 554 
27, 391| 47, 527 
35, 500) 58, 041 
43, 149] 64, 461 


TaBLE 127.—Wheat: Monthly and yearly shipments from Pieee y markets, 1910-11 to 
1920-21 1 


[In thousands of bushels; 1. e., 000 omitted.] 


| | 


i 


l ie 


Month. 1910-11/1911-12 1912-13 1913-14 1914-15 ree Rat 1917-18 vots-19 019-20 20-21 1 aoe 
ea a Fern! 

| | 
Waly fae oe 9,238) 10,791, 12,767) 19, 561! 30,575) 10,079; 17,474 6,493 10,874) 8,730) 17,810} 14,515 
‘Auzust......... 16, 854| 18, 125| 967397) 22° 931) 35.036) 24276) 33,832) 12/391) 37,712) 34) 290| 24) 540) 26,953 
September. -.-- 14, 926 14, 453) 33, 036 25, , 995) 38,022) 39, 034 28) 769) 9,085 28, 482 35, 974 23) 958) 27, 681 
October. -.-2.22 18, 512) 13, 726} 32) 666) 20; 693) 31, 670| 40, 529) 27) 200) 12, 785: 25, 919 25, 107) 25, 024) 25, 532 
November. ....| 13,769 13,296, 31,582) 20/982 43/085, 47,840) 277589 12/620 40,263) 19,060, 22, 220) 27, 852 
December. ...-- 7,027; 9,133! 19, 949) 20, 595| 28,318) 40,458) 23,255, 8, 810 36, 402 17, 835) 21) 512) 22,627 
January........ 5,408) 5,583! 13,992) 10,304| 22/261) 20,586| 17,175, 3,503) 10,405) 16,165)....... 12, 538 
February. ... 4, 672 5, 979 10, 031, 8.576 18, 043) 22,487) 12,257, 3,360) 8,172| 13,671 10, 650 
March.......... 5,790 6,522 11,221) 10, 139) 14/899 24/505 15,041 3,782 13,832) 10,160.......| 11,589 
Aprile et 6,359| 9,025 16,172' 9,047) 15,651, 20,403 18/965. 3,417 29,037) 9,730) 13, 781 
May nano e | 10,700 13,460, 17,396) 19,163) 16,521) 16,667, 28,359 1,769 32, 881). 21, 228) 17, 556 
Panes Lees. oe 8,001) 12)815, 17,951) 14,051, 13,865, 16,584, 1,320 9, 508) 18) 363,....... 11) 926 

Crop year | | | 
total....- /120, 054 128, wee 238, 024) een 938/308, 112 320, 132, 266, 500 79, 335,283, 487 Hien 3138}. 2. . .|217, 740 


1 Compiled from Chicago Daily Trade Bulletin, 


= 
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TABLE 128 —Wheat: Yearly movements and local consumption at primary markets, 1910 
to 1920, and 5-year average for 10 designated markets. 


[In thousands of bushels; i. e., 000 omitted.] 
ALL PRIMARY MARKETS.1 


Supply | Local Supply | Local 

Year, | at be) Re | Ship: [Supply | ‘con- || Year. | at be: | Re- | ship- |SUPPIY| con. 
*|ginning| ceipts. | ments. sump- || * |ginning| ceipts. | ments. sump- 

of year. ; Oe | tion. | of year. Gt year. tion: 


| 


i | 
1910...| 12,034 | 222,783 | 124,478 | 23,863 86,476 || 1916...| 42,628 | 374,754 | 266,500 | 14,209 [136,673 
1911_.-| 23,863 | 231,322 | 130,055 | 23,350 | 101,780 || 1917...| 14,209 | 177,551 | 80,717 785 |110, 258 
1912...| 23,350 | 382,409 | 238,024 | 30,163 | 137,572 | 1918...) ° 785 | 439,088 | 285,874 | 8,681 |145,318 
1913...| 30,163 | 810,283 | 205,938 | 13,248 | 121,260 || 1919.-.| 8,681 | 402) 643 | 227,729 | 19,799 |163, 796 
1914...| 13,248 | 432/055 | 304,201 | 7,948 | 133,154 || 1920...| 19,799 | 401076 | 222’ 806 | 11,621 |186, 448 
1915...| 7,948 | 513,476 | 313,886 | 42/628 | 164) 910 | 


1 Compiled from Chicago Daily Trade Bulletin. 


AVERAGE YEARLY RECEIPTS, SHIPMENTS, AND CONSUMPTION AT 10 PRIMARY 


MARKETS.1 
Averages for calendar years 1913-1917. || Averages for calendar years 1913-1917. 
| | || 
| Per cent || Per cent 
Market. | | Local Market. Local 
*-| Re- | Ship- con- er | Re- Ship- con- gl loca 
| ceipts. | ments. | sump- | CP'S | | ceipts. | ments. | sump- | Tce P's 
| fon. | sumed. || : tion. | sumed. 
Minneapolis.| 120,151 | 38,521 | 81,630 67.9 || Duluth......; 56,884 | 54,090 2,794 4,9 
Kansas City | 55,612 | 43,986 | 11,626 20.9 || Cincinnati..| 5,955 4, 356 1,599 26. 9 
Chicago. ...- 65,412 | 58,127 7, 285 | 11.1 |! Indianapolis} 23,390 1,255 2,135 63.0 
St. Louis-...| 34,209 | 27,090 7, 119 | 20.8 || Peoria....--. 3, 079 2, 974 105 3.4 
Omaha...... 21,275 | 17,889 3, 386 | 15.9 || ——_ 
Milwaukee..| 8, 062 4,933 3, 129 | 38. 8 Total ..| 374,029 | 253,221 | 120, 808 32.3 
| 


1 From Report of Federal Trade Commission. 
2 Average of calendar years 1916-1917 only. 


TABLE 129.—Wheat: Monthly and yearly receipts at Chicago, 1910-11 io 1920-21. 


[In thousands of bushels; i. e., 000 omitted.]} 


Month. —1910-11/1911-12 1912-13 1913-14) 1914-15 1915-16|1916-17|1917-18 1918-19 1919-20 1920-21) 10-Y'- 

| | Nits | _| | 
TU ype ya ea 2,662 |12,070 | 3,435 |10,023 | 21,094 | 4,885 | 3,125 | 999 | 6,596 | 9,375 | 2,562 | 7,716 
INTHE Sirseeue eae 11, 784 | 8,850 | 6,295 |14,445 | 17,721 |12,505 |10,843 | 3,091 | 2,725 |21, 411 | 8,585 | 10,647 
September ....| 2,990 | 2,978 | 7,364 | 4,367 | 13,496 | 9,858 | 6,276 | 2,010 /14, 872 '20,215 | 3,920| 8,536 
October....... 1, 354 | 2,068 | 5,161 | 2,200 | 8,677 | 5,204 | 6,623 | 2,505 | 6,279 | 9,191 | 1,534 | 4,953 
November....| 1,202 | 1,593 | 5,071 | 2,154 | 14,102 | 7,616 | 6,336 | 2,276 | 5,629 | 3,322 | 1,262 | 4,936 
December..... 766 | 1,086 | 1,657 | 1,968 | 8,563 | 7,570 | 3,641 | 1,006 | 1,137 | 2,072 | 2,478 | 3,118 
January....... 773 | 563 | 3,356 | 2,080 | 5,330 | 7,038 | 3,477 | 332 | 3,552 | 1,740 |....... 2, 824 
February..... 640 | 1,359 | 2,652 | 3,314 | 5,066 | 7,427 | 2,785 | 363 | 2,812 | 2,231 |.....-. 2, 855 
March.........| 640 | 1,421 | 2/418 | 1,930 | 3,624 | 9,790 | 3,460 | 539 | 1,231 | 977 |....... 2,599 
Amribeeser eye. 631 970 | 2,924 | 1,484 | 2,818 7, T44 | 3,859 ZUR ty uLy, MED 52 eee 2,261 
Gi che ae 2,682 | 2,099 | 1,668 | 4,716 | 4,495 | 5,738 | 3,939 | 190 | 1,727 | 1,356 |....... 2, 661 
Mee 1,312 | 506 | 2,167 | 2,113 | 2,732 | 2444/2344 | 196) 856 | 1,508 |....... 1,611 

H ——— ——— | ees 
Crop year | } 

total. ...|27,400 |35, 563. /44,168 |50, 884 |107, 718 |85, 819 |56, 708 |13,735 |54,533 74,167 )....... 55, 070 


1 Compiled from Chicago Daily Trade Bulletin. 
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S. DEPARTMENT OF AGRICULTURE. 


TABLE 130.— Wheat: Visible supply at Chicago, first of each month, 1910-11 to 1920-21.) 


[In thousands of bushels; i. e., 000 omitted.] 


| | | 
Month. 1910-11 1911-12 1912-13, 1913-14 1914-15 |1915-16 1916—-17|1917-18|1918-19}1919-20 1920-21 sr 
{ | 5 
| | | 
| 
Saly cele | 1,145 | 8,268 | 9,282 | 1,769] 782} 140| 6,330} 203) 21] 199| 1,080] 2,805 
‘August........| 2,390 |15,909 | 7,906 | 3,930] 4,274 | 1,237 |6/299| 50 | 4,585 |5,110| '406| 4’964 
September...) 5,915 1s, 690 | 4, 286 lt, 070 | 5,749 | 779 | 7,726 174 |14, 269 |10,006 | 1,006 | 7,376 
October....... 6, 483 (17,680 | 5,574 | 9,668 | 4,744 | 1,059 | 6,556 | 167 |17,70 |13,479 | 786 | 7,748 
November. ...| 6,170 i17, 013 | 6,529 | 9, 167 | 5,418 | 1,343 | 6,187 513 |20,160 |18, 616 745 | 8,569 
December... 5,907 |16,184 | 9,332 |-8,691 | 6,946 | 4/545 | 5,203 | 1,058 |15560 |17,205 | 699] 8,551 
Januaty....... 5, 512 |14, 878 | 3,104 | 6,664 | 3,622 | 6.728 | 4.877 | 1.057 113,079 |15, 160 |__.._-- 8) 521 
February. ....| 5,139 /13,838 | 7,537 | 5,701 | 1,391 | 6,028 | 3,990 | 1,061 [14,794 |i, $34 [2120 11. 7, 409 
March......... | 5/095 /13/773 | 7,402 | 5,987 | 984 | 37759 | 3558 | 1/020 15/948 | 9730 |._.._.. 7.178 
Moris) eG 4,962 |13,689'| 6,311 | 5.4841 911 | 47338 | 2’696 | 7942 (147343 | S604 |... 65 
Mayjnceee cee 4, 856 12) 909 | 5,448 | 4,100 | 1,774 4 319 931 TOs hig oOs ah OU4 al eer 5, 262 
Jane baa 6, $83 |10,909 | 3,869 | 6,077 | 2,711 | 6,201] 291} 256 | “718 | 4155 |222.1. 4, 565 
| | H | 


1 Compiled from Chicago Daily Trade Bulletin. 


TaBLE 131.—Wheat: Monthly and yearly shipments from Chicago, 1910-11 to 1920-21.} 
[In thousands of bushels; i. e., 099 omitted.] 
= | | | | | 1 { | { 
Month. —|1910-11 1911- 12, 1912-13 1913- a 1914-15 |1915—16|1916-17|1917-18|1918-19 1919-20 1920-21 Wee 
| | | | ana iY sis | 
| | | | | | 
July ces yo. 1,507 | 2,542 | 2,659 | 5,669 | 14,175 | 2,654 | 2,609} 915 | 1,405 | 1,292 | 2,202 | 3,612 
August........ | 42015 | 7,252 9,930 | 97242 | 167995 |117 454 | 7/630 | 1,984 |17,429 143898 | 67141 | 10; 149 
September...) 2,286 | 3,225 | 6,044 | 5,866 | 10,693 | 7,413 | 6,884 | 1,277 |10,238 |15,398 | 5,240 | 7,228 
October.......| 2,029 | 2,333 | 3,606 | 2,246 | 7,164 | 5,350 | 5,605 | 1,375 | 3,4xa | 5,507 | 1,404 | 3,607 
November. ...) 1,419 | 1,790 | 1,890 | 2,301 | 9,730 | 2,158 | 4,714 | 840 | 8,498 |/3,939 | 940 | 3,680 
December..... 1,125 | 1,320 | 1,985 | 2,744 | 7.858 | 3,499 | 2,677] 523 | 7,736 | 2,466 | 1,308 | 3,210 
January....... | 943 | 1,090 | 2,650 | 2,660 | 7,861 | 5,249 | 2,380) 121 | 2,435 | 3,490 |.._._.. 2, 888™ 
February....-| 587 | 710 | 1,903 | 1,780) 5,042 | 6,655 | 2,502 | 111 | 627 | 3,141 |.._.._. 2,306 
Marchssa toes 518 | 1,143 | 3,068 | 2,894 | 2,754 | 7,979 | 3,049 | 206'| 1,760 | 1,375.|.2_.--- | 2,475 
Aprile 2S et | 742 |.1, 767 | 3,285 | 2,087 | 1,902 | 6,728 | 4,245! 199 | 4,710 | “950 |. 1122 2, 660 
May........._| 1,572 | 3,704 | 2,970 | 2960 | 3,197 | 2/890 | 2,879 | 356 | 7,760 | 2,016 |......- 3, 030 
Sunes 516 | 2,127 | 4,055 | 7,476 | 4,441 | 1,502 | 2,168] 211 | 1,040 | | DEEN | gaac- 2, 635 
Crop year | | 
total....|17,259 30,003 43,325 a7, 905 | 91,112 |61,531 |47,342 | 8,118 |67, 122 |57,215 |......- 47,093 
| | | 


1 Compiled from Chicago Daily Trade Bulletin. 


TABLE 132.—Wheat: Monthly and yearly receipts at Minneapolis, 1910-11 to 1920-21.' 


[In thousands of bushels; i. e., 000 omitted.) 


Month 1910-11|1911-12)1912-13| 1913-14] 1914-15 |1915-16 1916-17|1917-18 1918-19 1919-20 
| 
| } 
ies | | | 
Fulye seek 4,545] 5,219] 2,861) 4,181/ 4,394) 4,987) 8,537) 2,629) 2,647) 4,143 
August........ 9, 380| 6,662) 8,761) 6,778 8,892} 5,565, 9/021) 6,326] 14,908) 13,658 
September... .| 13,106] 13/810| 13,829 16,284 21/035| 19,826) 15,019] 11,569, 18,713) 15, 661 
October....... 11,727) 13,727| 18,085] 13)452, 17, 984| 23,439] 15,520| 14,676) 21,306, 18, 481 
November. ...| 8,186) 12,724) 17,803) 12,331, 12) 042 24,492) 15,482) 12,377) 9,420) 12, 125 
December..... 10,005; 11,176) 18,719] 12,143) 12,533] 28,524) 10,457| 7,780) 18,020) 13, 882 
January....... 8,089} 8,102) 10,232] 8,682] 9,657| 8,887| 7,457) 5,822} 4,182) 8, 732 
February. .... 4,577) 7,522) 8,347| 8,754) 6, 852| 11,685) 6,007) 3,506) 5,715) 7,061 
March... 6,305) 6,894) 10,014) 8,684 4,333 12, 428} 10, 449) 3,252) 8,405) 7, 684 
ori aes 4) 680) 3,995) 6,397| 5,623 3,513) 7,624! 9,300) 3,938) 5,535| 5, 690 
Meaty inns oa 4,995) 3) 686| 5,070] 3,539, 5,883, 7/539| 7,490) 5,074) 5,004) 5,848 
ines een tawn 5,179| 3,372) 6,038 3,228, 5,598] 8,206) 4,962) 5,280) 3,932) 6, 454 
Crop year | | | 
total...) 90,774) 96, 889/126, 161|103, 679| 112, 716|163, 202,119, 701 82, 229)117, 787 Hea 


| 


leat | 


113, 252 


! Compiled from Minneapolis Chamber of Commerce Reports and Daily Market Record. 


MARKET STATISTICS. 161 


TABLE 133.—Mheat: Visible supply at Minneapolis, first of each month, 1910-11 to 1920-21. 


[fn thousands of bushels; i. e., 000 omitted.] 


Baim j 


ae ; | | | | 
Month. 1910-11/1911-12]1912-13 1913-14) 1914-15 |1915-16 1916-17 1917-18 1918-19|1919-20|1920-21 1-YT- 


Myer te 5,125 | 8,179 | 6,959 14,844 | 8,291 | 2,755 | 8,368 | 2,312 95 | 1,620 | 3,150 | 5,657 
August... ....| 2,838 | 5,317 | 2.371 |10,628 | 3;694 | 1,273 | 7,344 | 382 41} “746 |.1,599 | 3/340 
September: -..| 3,106 | 3,517 | "651 | 77015 869 | 187 | 6,625 | 55/120 | 1,371 | .’769 | 2) 118 
October....._. 7, 253 | 4,783 | 3,794 |10,834 | 8,002 | 726 | 6,059 | 218 | 8,019 | 4/842 | 1,716 | 4899 


November... -/10,915 |10, 849 | 7,694 |14) 457 | 14,655 | 1,482 | 8,185 | 641 |21,164 | 6/433 | 41905 | 9/047 
December. .__. 11,808 |14,297 |11,818 |16, 152 | 16,779 | 4) 825 |10,656 | 590 |22)181 | 7,851 | 7856 | 11/301 


January......- 14,285 |18, 244 /19, 340 |19,050 | 18,309 |11,846 |12)791 | 500 |22)688 | 8/520 |..” 14, 557 
February... .. 15,366 |18, 196 |20, 157 |19; 987 | 17,132 /13,781 |12/386 | 642 [93/632 | 8/691 |... 15, 017 
March..°..-. | 14/781 |18, 662 |20, 820 |19,178 | 13,784 /12,868 11,582 | 774 |93/889 | 8/874 |... |.14) 521 
yt Wi lanes teeta 14,009 |17,720 |21;726 |19, 837 | 9,397 /12;372 |10,166 | 469 |20,478 | 8/278 |....... 13, 253 
Mery as bane 11, 104 |13,756 /20,060 |17;624 | 6,263 /10,096 | 7,534 | 78 10,968 | 7/094 |....... | 10, 465 
Taint gua wal 9,330 10,579 |16, 588 13,081 | 4)023 | 9,134 | 4,720 59 | 4,195 | 5,534 |... | 7,706 


) } | 


1 Compiled from Chicago Daily Trade Bulletin. 
TaBLE 134.—Wheal: Monthly and yearly receipts at Kansas City, 1910-11 to 1920-21.) 


{In thousands of bushels; i. e., 000 omitted.] 


| | | | 


Month. 1910-11/1911-12 1912-13 1913-14) 1914-15 |1915—16)1916—-17|1917-18|1918-19 1919-20 1920-21) Wee 


| 11,258 | 3,665 | 8,610 | 3,848 |14, 535 /13, 842 | 6,770 | 8,598 


Heiss De 7,570 | 6,604 | 7,590 | 9,253 
August.....__- 8,729 | 3,833 |10,438 | 7,045 | 13,080 | 5,785 |13,543 | 4,772 |16, 188 |18,916 | 8,532 | 10/213 
September ....| 6,235 | 3,197 | 7,933 | 2,311 | 18,280 | 7,274 | 8,798 | 2,349 6,897 |10,180 | 7,598 | 6,982 
October....... 5,335 | 2,714 | 5,699 | 2,128 | 8,408 | 6,699 | 8,485 | 3,194 | 4,297 | 6,056 | 6,668 | 5,435 
November. -..| 2,598 | 1,916 | 4)250 | 1,975 | 10,777 [10,981 | 6,890 | 3,360 | 2/492 | 8,714 |.7,509 | 5,816 
December . ..-| 2,753 | ’820 | 2)567 | 1,260 | 5,775 | 97195 | 4) 547 | 1,586 | 2/991 | 7,653 | 6,668| 4,292 
Jatiuary.! 2.22. 2,022 | 1,069 | 2/653 | 1,777 |’ 3,092 | 6,637 | 4,685 | 7975 | 1,692 | 6,584 |... 3,119 
February... 1,170 | 1,661 | 1,950 | 1,848 ' 1,986 | 5488 | 3,044 | 622 | 1,992 | 4,213 |_.._... 2) 347 
March..:......| . 964} 358 | 892 | 1,553 | -1,283 | 3,173 | 2,876] 648 | 995 | 5,219 |... __. 1, 796 
ipo! art A 697 | 836 | 1,268 | 1,004 | 2,399 | 3,696 | 2,792 | 410 | 1,199 | 2,249 |. 1, 655 
Mav acieon rice: 1,274 | 882 | 1,586 872 | 3,371 | 4,969 | 3,182 | 292 "969 APA5S) |e sae 2,150 
dumer= 0117) a 437 | 1,548 | 1,126 | 3,036 | 275 | 1,318 | 170| 629 | 4,431 |_..__.. 1, 664 
_ Crop vet Rete 
total....|40, 537 123, 627 ls, 374 32,152 77,745 70,442 68,720 |22, 226 |54, 106 |92, 215 |... .... 53, O14 


| | 


1 Compiled from Kansas City Board of Trade Repotts and Kansas City Daily Price Current. 


Taba 135.—Wheat: Visible supply. at Kansas City, first of each month, 1910-11 to 1920-21.! 


{In thousands of bushels; i. e., 000 omitted.] 


' { i | 
Month. —_/1910-11|1911-12}1912-13/1913-14) 1914-15 1915-16 1916-17 eel Ra A Neeley me cr 

“4 ual ati te See | pis eee, 
Tithe hata We THOnlee 73881) 298 ihe 618 57) 104] 5,903} 265 41| 270 | 3,161 | 1,146 
August........ | 1,491 | 4,785 | 1,761 | 4,504 | 2,807/ 86 | 6,520| 554 | 2,709 | 4,332 | 1,992 | 3,005 
September....| 4,120 | 5,342 | 4,557 | 8,881 | 4,884 274 |10,896 | 555 | 8,159 /12,023 | 1,752 | 6,732 
October....... 4,351 | 5,515 | 5,618 | 8,517 |" 7,385 | 633 {11,701 | 570 |13,603 |15,416 | 1,307 | 7,047 
November....| 4,545 | 5,673 | 5,660 | 8,273 | 8,791} 881 |12,064 | 520 [14,930 |14, 484 | 1,848} 7,309 
December..... 4,122 | 5,221 | 5,408 | 8,274 | 9,594 | 4,946 |11,617 |*1,274 |15,244 |14,349 | 2,864 | 7,879 
January....... | 4,688 | 4,936 | 4,942 | 7,736 | 9,719 | 7,752 |10,759 | 1,328 [13,677 |13,532 |....... 7, 909 
February.....| 4,669 | 4/145 | 4,720 | 7}247 | 6,829 | 8,957 | 8,392 | 1,130 |13, 477 |12,051 |....... 7,162 
Mareh......... | 4,230 | 3,947 | 4,520 | 6,960 | 3,682 | 7,997 | 7,156 | 962 | 9,627 | 1,592 |....... 5, 967 
Miri), | 3,476 | 2/853 | 3.188 | 5,966 | 1,786 | 6,322 | 4,921 | 284 | 4/961 | 9,603 |....... 4,336 
IE jee ewe | 2:292 | 1,598 } 2,292 | 3,886 | 917 | 5,493 | 2,077 |. 50 | 1,735 | 9,148 |....... 2,935 
abies ae | "872 | 921 | 1,495 | "699 484 | 6,228) 635| 55] 447 | 6,521 |...-.-- 1,836 

| | 


1 Compiled from Chicago Daily Trade Bulletin. 
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TasiEe 136.—Wheat: Monthly and yearly exports from United States, 1910-11 to 1920-21. 


{In thousands of bushels; i. e., 000 omitted.] 


| j | | 
| | | 
Month. 1910—11)1911-12 1912-13 1913-14} 1914-15 1915-16)1916-17/1917-18 1918-19)1919-20 1920-21 reve 
| | | | o 

| | | vanes He i Ta 

Toby ieee: | 862) 3,260 _ 545] 9,404] 26,357, 7,956] 6,355| 5,059, 225] 5,834] 23,9381 8, 883 
‘August... 20... 2,131) 6,253, 5,800) 24/346] 247341 16,838, 11,060 5,170] 15,120) 12,941) 277694) 14.956 
September....| 2/26) 5,088 13,153 11,971] 25,867 21,526) 13,108, 27613] 26/848) 17/090] 30,771) 16,804 
October....... 3,261, 3,350 15,255) 7,434) 19,578 18,040 11,985, 5,415) 21,319| 13,687| 35,803] 15,187 
November. ...| 2/505) 2,299 10,584, 3,851] 19,182 13/500 14,279 4/878) 167087) 15,116] 26,035] 12,581 
December....- 3, 409) 3, 084, 9,490) 5,727) 28,876; 12) 624) 14,473, 4,491) 25,084) 9,520! 25,896! 13, 927 
January.....-- | 2,862) 2,043; 8,441) 4,985) 24,088 13, 461! 18,906; 1,914) 9, 943) 8,480)....... 9, 506 
February.....| 1,349 1, 244 4,357| 3,947 24) 432 15, , 054) 10,384) 1,048 5, 992} 4,938]....... 7,274 
March......... 1,883| 1,352, 4,569] 3,457| 20,541/ 17,294| 7,885) 15688 10/208 6,930|....... 72582 
Meritt ls 1,315| 1,386, 6,590| 3,066] 22,758 16,506) 14,233| 1/024| 17,338| 4°176|....... 8, 839 
IMA ERD ee ae 1,371 603 | 7,159) 6,810 14, 227, 14,571) 11,359) 353, 14. 028) 10, 864)....... 8,135 
Pune: Else 617 199} 5,661) 7,395 9,396) 5,905) 15,804 467 16, 390) 12; fad Ma espe na ad ae 7,468 

Crop year | | | | | 
total....| 23,731) 30,161 91,604) 92,393) 259, 643 173, 275 149,831) 34, 120/178, 582/122, 431/....... 115,577 
| | | | | | 


TABLE 137.—Wheat: Monthly and yearly exports of wheat flour from United States, 1916-11 
to 1920-21. 


[In thousands of busheis; i. e., 000 omitted.] 


{ | } 
| 


| 
Month. 1910-11 1911-12/1912-13 1913- u 1914-15 1915-16 1916-17 1917-18|1918-19|1919-20|1920-21 | paid ° 
| . 


| 


‘le 


Siilysess 2 8: 504 | ©. 670 | . 547 | --792 | 848 800 940 747 | 2,429 | 1,731 | 2,404 1,191 
August. 26-5. 626 | 872/| 691 889 | 728 | 1,051 858 | 1,015 972 | 1,638 | 1,107 | 983 
September. 880 | 1,247 | 852 | 1,231 | 1,237| *823 | 1,123 | 1,015 | 333 | 1,764| 939] 4,056 
October....... 931 | 1,216 | 1,220 | 1,262 | 1/352 | 1,273 | 7921 | 13357 | 714 | 1,620 | 1,607 | 1,954 
November. ... 944 950 | rh 238 | 1,281 |; 1,492 | 1,281 | 1,050 | 1,275 | 1,312 | 1,840 | 1,101 1, 282 
December. ..-.. 1,030 | 1, 088 | i 111 | 1,088 | 1,833 | 1,732 937 | 2,402 | 1.879 | 1,313 | 952 1,434 
January....... 933 | "838 | 1,112 | 1,049 | 1/764 | 1,652 | 1,133 | 2,341 | 2,702 | 7843 |... | 12437 
February. ..-. 840 842 | 1. 075 802 | 1,555 | 1,336 | 706 | 2,099 | 2,189 | 1,254 |--._.-- 1, 270 
March......... 830 1,000) 940) 777) 1,690 | 1,506 | 1,012 | 2/338 | 27246 | 2/909 |....-.- 1,455 
Api sien 873 | 786.) 940| 883 | 1,437 | 1,315 | "949 | 2)520 | 3,065 | 2,191 |--2. 7. | 13489 
May cues sue as: 996 | 841 | 893 912 | 1,347 L 338 | 1,080 | 2,347 | 2,728 | 3,339 |....... 1,582 
JUNE ee ios 743 655 75 856 | 900 i 404 | 1,234 | 2,424 | 3,614 | 1,979 |....... 1.458 

eM ee 1 ——_——_—| 

Crop year | | hs 
total. .-./10, 130 4, 005 11, 394 be , 822 | 16,183 \15; 521 u, 943 |21, 880 24, 183 {21,651 |.-..-... 15, 571 


Tasie 138.—Wheat: Monthly and yearly exports, including flour, from United States, 
1910-11 to 1920-21. 


[In thousands of bushels; i. e., 000 omitted.] 


iar | | 


| 
Month. 1910-11 Me SA 1913-14) 1914-15 |1915—-16 1916-17 1917-18) 1918-19] 1919-20)1920-21 ae 


| 


ee eS =| = 
| 
| 
| 
i 


3,100} 6,300, 3,000) 13,000) 30,206) 11,600, 10,600| 8,400, 11,200) 13,600] 34,900) 14, 280 
4,900| 10,200 8,900, 28,300, 27, 600, 20,400, 14,900 9,700) 19, 500) 20,300) 32,600] 19, 240 
6,200) 10,700, 17,000) 17,500 31,400 26,300) 18,700 | 28,300) 24,800] 52,100! 23, 400 
7,500] 8,800 20,600) 13,100) 25,700 23,800) 16,100] 11,400, 24,500] 21,000) 43,000) 20, 800 


November. ...| 6,800] 6,600 15,100} 97600} 25,900, 19,300, 19,000) 10,600) 22,000) 23,400) 31,000) 18,350 
December..... 8,000} 8,000 14,500) 10,600) 37,100) 20,400) 18,200) 15,300) 33,500) 15,400) 30,200) 20,320 
January......- 7,000, 5,800 13,400) 9,700| 32,000) 20,900) 24,900) 12,500) 22,100) 12.300|....... 15,970 
February.....| 5,100, 5,000, 9,200, 7,600) 31,400) 20,100, 13,600! 10,500) 15,800) 10,600)....... 12, 890 
March......... 5,600 5,900 8,800, 7.000| 28,100) 24,100) 12,400] 12,200) 20,300) 16,900)....... 14,130 
Roriky. eae 5,200; 4,900 10,500, 7,000) 29,200] 22,400) 18,500} 12,400 31,100) 13,700)....... 15,490 
EEE ERS 5,900} 4,400, 11,200] 10,900) 20,300, 20,600) 16,200} 10,900 26,300) 25,900|....... 15, 260 
Due aas 4,000, 3,100 9, 100) 11,200! 13, 400 12,200, 21,400) 11, 400) 32,700) 21,800)....... | 14,030) 


Crop year | | 
total....| 69,300) 79, 700 142, 300)145, 500) 332, 300/242, 100;203, 600 132, 5027, 28 700), zitoterk = 185, 430) 


? 2 2 | { 
hy | Phen He pine I ad 
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TaBLe 139.—Wheat: Monthly and yearly exports, including flour, from Canada, 1910-11 
to 1920-21.' 


[In thousands of bushels; i. e., 000 o mitted.] 


Month. 1910-11 


1911-12 


| 


1912-13/1913-14) 1914-15 |1915-16 


August........| 1,663 
September. ...} 3, 127 
October....-..- 8, 722 


Crop year 
total... .\62, 398 


6, 358 

| 4,288 
6, 814 
16, 224 
13, 230 
3, 656 
4, 954 
6, 361 
4, 392 
15, 372 
8, 425 
7, 842 


97, 916 


| 
| 
6,602 | 8, 
4,018 | 6, 
7, 762 |25, 
18,199 24, 
16, 737 (24, 
4,410 | 5, 
5,477 | 3, 
14, 381 | 4, 
9,640 | 4, 
10,619 | 9, 
10, 423 | 6, 
7, 778. 10, 


412 | 5,486 | 3,150 
788 | 5,072 | 7,629 

35, 144 
580. | 13,782 |47, 045 
533| 8,675 |42, 524 
747| 4,945 | 8,246 
570 | 4,974 | 8,310 
848 | 7,122 |10, 073 
801 | 4,809 116,217 
569 | 7,131 (34,101 
724} 8,428 28,049 

28, 670 


235 | 12,268 


782 | 4,048 


1916-17)1917-18)1918-19 


i | | 
115, 746 135, 589, 86,740. 269, 158174, 565,169, 241/104, 085 
} 


23, 128 |18, 698 | 3,790 | 9,562 
12, 803 | 6,154 | 3,541 | 4,247 
16, 618 |17, 174 | 8,325 | 6, 454 
18, 263 |29, 191 
22) 384 133, 756 |13, 426 |13, 205 
10, 001 | 8,492 |10, 164 |12, 299 
4231 | 9,574 | 4,149 | 7,615 
8,594 |13, 500 | 7,239 | 5, 915 
4,545 |11,074 | 6,613 | 2, 493 
23,648 | 7,767 [14,577 | 2,755 
19,946 | 8,614 11,612 | 7,940 
10, 404 | 5,247, 13, 626 | 9, 828 


7, 023 |12, 138 


] 
1919-20) 1920-21 


Oa O1g| hese 


etree 


1 From International Institute of Agriculture. 


TaBLe 140.—Wheat: Yearly exports from 


1910-11 to 1920-21.} 
{In thousands of bushels; i. e., 000 omitted] 


United States, by countries of destination, 


| 


1 Compiled from Monthly Summary of Foreign Commarea. 
2 Less than 500 bushels. 


Exported to— | 1910 | 1911 | 1912 | 1913 | 1914 1915 1916 | 1917 1918 | 1919 1920 
| | | hfe uf 
| | | | 
Belgium...:...... 5,976 | 2,471 | 4,054 |10, ah /12, ane \) yoy a7 2, 683 | 2, He 12, 628 | 24,477 | 17,343 
Denmark......... 840 198 483 af | 2,755 OB kad GY WB eNBeGsubedosscellanoaaes 
France...........| 856 | 3,649 36 | 4,932 | 5,537 | 49,879 | 21,803 | 16,253 | 6,386 | 27,591 | 26, 445 
Germany...-..-.- Sega ||.) 72M vleWs 589) 12) 1195/10 98am Goleta see |e senna oko ey aMraal AMBRARLTIS 8, 246 
Greece....--.-.--- LUPIN NGF NY MRE 299) eee | 8,768 | 11,687 | 4,811 |........ 96 | 1,415 
Thal wos 22a. -| 1,960 286 533 | 7,217 | 1,840 | 47,123 | 31,442 | 13,747 | 16,337 | 38,265 | 32,110 
, plebheslands peace 2,695 890 | 3,386 |14, 832 lmeee |.31, ae 21, ae 19, 128 | «2, ae 1, me 11, 906 
orway...-...... ABA eiscsiaiial ome seal cise } 2, 1 3, 156 5 798 
Portugal.......... 8| 100| 185 |. 710 | 1,754 | 859| 1,863 | 601 460 988 | 1,287 
page ee ine aes zs) om | Bie | Se | ot | | Da 
eR cares TS 2 I Bae eI OO ae an a ea "521 | 7183] 6,046 | 1,500 | 6,134| 367 
United Kingdom .|22, 393 |11, 298 |15, 766 |31, 549 |28, 025 | 65,911 | 53,550 | 67,976 | 43,147 | 44,819 | 77,369 
All other Europe.| 39 | () 755 | 515 § | 2,766 | 1,278] 2,671 | 1,475 2,029! 7,755 
Total Eu- 

TOpeae ae 40, 293, |19, 613. |26, 787 |83, 183 |82, 552 |231, 860 |160, 880. |144, 481 | 84,663 |146, 500 |193, 153 
Canadas ese! 2,112 | 1,257| 537 | 851 | 4,125 | 19,665 | 6,245 | 4,715 | 26,493 | 1,422 | 14, 812 
Mexico........... 3,179} 273 1,491] 645 | 306 296 18 5D 2 134 299 
Cubatengenceeeoec 10 12 23 46 52 54 250 50 | i 23 | 29 
All other in North \ | 

America........ 7 36 59 133 226 406 714 99 | 1 1 976 
Total North | 

America..|.5,308, | 1,578 | 2,110 | 1,675 | 4,709 | 20,421 | 7,227) 4,919 | 26,497 | 1,580 | 16, 116 
South America.... 450 323 517 580 254 | 3,078 | 3,248 411 17 3, 442 
INSini lat. Gage 127 | 2,104 | 741 | 4,179 | 4,628 759 15 TPM ei (2) 209 
Oceania...-....... 1 1 1 1 1} 1,089 1,509 i) (Oye eneoe 
Afrieaie<eee ces | - 501 110 4 | 1,985 250 | 2, 436 400 5 (2) (2) 5, 356 

Motes. | 46, 680.23, 729 |30,160 91,603 92,394 (259, 643 |173, 274 |149, 831 111, 177 |148, 087 |218, 276. 
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TasLe 141-—Wheat: Summary of carloads graded by licensed inspectors, for half-yearly 
periods, all inspection points, July, 1917, to December, 1920. 


[Totals of alk classes and subclasses under each grade.] 


| 
| 
| 


Inspected receipts, by grade. 


Period. 5 
No.1 No. 2 No. 3 No. 4 No.5 | Sample | Total. 
Ee oe zur 
July-December, 1917.........-.. | 45,942} 66,443 | 42,607] 16,198] 11,574} 10,822| 193,586 
January-June, 1918.............! 14,841 | 24,163] 16,110 7, 114 3, 979 4, 349 70, 556 
Total, crop year, 1917-18... | 60, 783 90, 606 58, 717 23, 312 15, 553 15, 171 264, 142 
July-December, 1918............ | 241,153 | 161,136 47,630.| 19,328 7,431 | 10,960 | 487,638 
January—June, 1919....-...-....| 59, 111 42, 829 16, 197 7, 332 2, 586 7, 287 135, 342 
‘Total, crop year, 1918-19..; 300,264 | 203, 965 | 63, 827 26, 660 10, 017 18, 247.| 622,980 
July-December, 1919. .---.-.-.2: | 34, 884 | 141, 736 | 135, 801-| — -71, 367 32, 541 18, 840 435, 169 
January-June, 1920....-...----- 10, 741 50, 360 51, 732 29, 906 16, 884 9, 961 169, 584 
Total, crop year, 1919-20..; 45,625 | 192,096 | 187,533 | 101,273 | 49,425 | 28,801 604,753 
July-December, 1920.........--- | 102,374 | 188, 445 | 71,211 | 29,614 |. 20,077 | . 25,832)| 387,553 
| Inspected shipments, by grade. 
| 
| No.1 No. 2. No.3 | No.4 No.5 | Sample. | Total. 
sey aati [eeths | | 
; ; | | 
July-December, 1917.......-. ...| 13,155 | 19,072] 12,350| 4,869 3, 222 2,562 | 55,230 
January—June, 1918.......------ | ~-4, 741 6,899; 5,340 1,614; 1,046; 1,039] 20,679 
‘Potal, crop year, 1917-18.) 17,896 | 25,971 | 17,690 6,483 | 4,268/ - 3,601 | 75, 909 
July-December, 1918..........-- | 147,458 | 42,825 5, 602 1, 953 601 845 199,284 
January—June, 1919-. 2.222522. 99, 111 44, 338 © 8, 494 2, 534 917 2,322 | | 157, 716 
Total, crop year, 1918-19..| 246,569 | 87,163 | 14, 096 4, 487 1,518| 3,167 357,000 
July-December, 1919-......-.-.- 10, 036 87,979 | . 53, 561 9, 709 3, 498 2, 871 | 167, 654 
January-June, 1920....-..-.-.-- | 6, 266 56, 889 35, 237 9, 395 2, 899 | 1,776 | 112, 462 
: Total, crop year, 1919-20..| 16,302 | 144, 868 88, 798 19, 104 6, 397 4, 647 | 280, 116 
July-December, 1920..-.....-.-. 31, 784 | 161, 483 28, 278 5, 111 3, 912 3,711 | 234,270 
: | 


TasLe 142.— Wheat: Graded by licensed 


JULY, 1917-June, 1918. 


[All inspection points; in carloads. | 


inspectors, for yearly periods, July, 1917—June, 
1920. 


Inspected receipts, by grade. 
Classes and subclasses 
No:; 1 |) No. 2:, |* No. 3 No.4 | No.5 | Sample.| Total 
B | Oe: 

Hard ted spring: - i | 
Dark northern spring. ....-. 18, 855 9, 180 2, 844 1,312 | 244 | 768 33, 213 
Northern spring.-......-... 20, 366 16, 434 | 6, 505 4,919 | 2,046 | 3, 339 53, 609 
Red'springe- pene este. ee 898 925 577 429 155 | 341 3, 325 
Red spring humpback.....- 68 203 138 131 | 45 50 635 
Totaly Sith wes ite | 40, 187 26, 742 10, 064 6, 791 | 2, 490 4, 508 90, 782 

Common and red durum: | rhe 
Aimber durtimeece se cei 429 | 4,186 | 2,560 1,288 317 304 9,084 
DUTUIM eee Sa OF s S16) hy We S78ul\ ql, 428 973 259 602 5,456 
Red (durum eee essen £02 318 | 265 231 | 28 54 998 
Total jee eee ise 847 6,382 | 4,253 2, 492 604 960 15, 538 
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TaBLe 142—Wheat: Graded by licensed inspectors, for yearly periods, July, 1917-—June, 
1920—Continued. 


JULY, 1917-JUNE, 1918—Continued. 


Classes and subclasses. 


Inspected receipts, by grade. 


No. 3 


| No.1 No. 2 No. 4 No.5 | Sample.| Total. 
Hard red winter: 

_ Dark hard winter.......... 1,171 6, 182 4, 113 1, 627 | 534 341 | 13, 968 
EVATO WANED ee se cc) cle) 5, 292 11, 987 7, 281 2, 296 | 1, 522 | 1, 928 | 30, 306 
Yellow hard winter......... 221 485 543 204 | 207 255 | 1,915 

ELC LEE LE a eae 6, 684 18, 654 11, 937 4,127 | 2, 263 2,524 | 46, 289 
Soft red winter: | 
IRediwantense weenie ake foe 4, 462 19, 640 17, 387 3, 461 4, 485 | 2, 654 52, 089 
Rediwallaewen. etcge tisk yi) 147 472 459 96 19 | 20 | 1, 213 
SKB ING ly) SS Ae eg eae eg 153 1, 995 2, 970 896 2, 876 | 1, 803 | 10, 693 
PR Ob al eee eee wes se 4, 762 22, 107 20, 816 4, 453 7, 380 4,477 | 63, 995 
Common white: | 
Eardiwhitew ence oe on 1, 485 1, 890 2,214 1, 641 990 | 568 8, 788 
SOftiwihitetea nwa ssse ae) 1,311 2,714 1,721 511 235 | 687 7,179 
STO realmente et tres 80. 2, 796 4, 604 3, 935 2, 152 1, 225 1, 225 15, 967 
\ATIROUHS CAVED) i 2 a I a 1, 880 2, 303 1, 345 573 146 79 | 6, 326 
Mixed wheats tas teccs se. 3, 627 9, 814 6, 367 2, 724 1, 445 1,368 | 25, 345 
Total, all classes.......... 60,783 | 90,606 | 58,717| 23,312] 15,553 | 15,171 | 264, 142 
— — — — — = ~~ = ——— —————— ! : tee 
Inspected shipments, by grade. 
Classes and subclasses. = = 
No.1 No. 2 No. 3 No. 4 No. 5 Sample.} Total. 
Hard red spring: 
Dark northern spring... .-.. 10, 680 1,771 433 252 78 91 | , 13,205 
Northern spring 4, 541 3, 524 1,517 1, 165 497 1,313. 12,557 
Red Spring. .----..---.---.- 64. 119 105 41 14 59 402 
Red spring humpback...... 3 9 4 4 1 5 26 
Motalgnaeace bie ut 15, 288 5, 423 2, 059 1, 462 590 1, 468 26, 190 
Common and red durum: 
Amber durum) ..2-....-2- 149 2, 666 1, 369 476 100 64 4, 824 
MANU or ase paoie he Sinie wicca 241 1, 526 1, 407 217 127 243 3, 761 
ed dunia ho eee 23 130 70 20 8 3 254 
ANOvpY le heels ee maa eesya 413 4, 332 2, 846 713 235 310 8, 839 
Hard red winter: 
Dark hard winter.......... 193 1, 375 396 142 18 SAS ola Py ie Vf 

- Hard winter. ............... 712 3, 877 2, 437 453 149 447 8, 075 
Yellow hard winter......... 11 70 108 27 23 61 300 

Nae oe seal 916 5, 322 2,941 622 190 531 10; 522 
Soft red winter: 

Ried wwataersinetn ewe 671 8, 030 5,846 849 849 417 |: 16, 662 
edawalla sree 29.2 se 52 12 27 49 14 4 1 107 
Softiredeey ever ek 27 676 2, 238 642 1, 558 190 Dall 
HL se I ari ae ea 710 8, 733 8, 133 1, 505 2, 411 608 |, 22, 100 

Common white: , 
Bardiwhite:s. ose... 123 355 414 285 96 65 1, 318 
Ont whiten. oe.) deep) yee 52 193 215 61 6 16 | 543 
Day fe Ps ert 175 528 629 346 102 sl} =—-:1, 861 
Muercichibe 20 59 50 17 8 19 173 
Mixediwihteatie yuan ie side Gh) feta 474 1, 584 1, 032 1, 818 732 584 6, 224 
"Total, all classes.........- 17,896 | 25,971 | 17,690 6, 483 4, 268 3,601 | 75,909 
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TABLE 142.—Wheat: Graded by licensed inspectors, for yearly periods, July, 1917—June, 
1920—Continued. 


JULY, 1918-JUNE, 1919 


Classes and subclasses. 


Inspected receipts, by grade. 


No.5 | Sample.| Total... 


No. 1 No. 2. No. 3 No. 4 
Hard red spring: 
Dark northern spring. ...... 38, 438 5, 451 2, 198 1, 238 265 854 48, 544 
Northern spring............ 93, 382 24, 737 12, 738 4, 689 1,477 3, 944 140, 967 
Red'springs.= 2 fotse.- sce -8 3, 355 1, 424 1,177 574 207 301 7, 038 
Red spring humpback......].......... Li] Sonis. os sel seciisswiclietl inset eee es ee eee 1 
ol NY EN beh Ss le RS 135, 175 31, 613 16, 113 6, 601 1, 949 5, 099 196, 550 
Common and red durum: 
AM ber Gurwme esses see 5, 997 14, 842 963 328 134 137 22,401 
Dura ee. ee oe ok wee Oe 1, 640 5, 350 707 264 100 192 8, 253 
Redidurumse saan wasn 527 348 52 32 8 10 977 
Potaleese cieessceeees 8, 164 20, 540 1, 722 624 242 339 31, 631 
Hard red winter: 
Dark hard winter..-........ 11, 033 9, 185 5, 610 4,992 2, 225 262 33, 307 
Hard winter....... 38,752 | 36,190 | 14, 282 6, 847 2, 467 2,466 | 101,004 
Yellow hard winte 765 963 488 164 57 93 2, 530 
Totals ses dowel ih 50, 550 46, 338 20, 380 12, 003 4, 749 2, 821 136, 841 
Soft red winter: . 
Red: winter. .2seeesl ees elh 69, 970 69, 950 12, 669 2, 473 1, 558 3, 024 159, 644 
RedawaHay foe eh 439 652 209 29 10 10 1, 349 
Softirede ee eee wats 14 89 112 28 21 16 280 
otal. 522 ees 70, 423 70, 691 12, 990 2, 530 1, 589 3, 050 161, 273 
Common white: rae 
Hard whiterc 2.03.58 4... 19, 03 3, 204 2, 687 1, 571 364 898 10, 627 
Soft whites ee ae 4, 525 6, 859 1, 502 523 121 4, 038 17, 568 
Totaly aise 6, 428 10, 063 4, 189 2, 094 485 4, 936 28, 195 
Wihite club yee eS saan es oe 2, 574 2, 604 1, 463 352 56 166 7, 215 
Mixéd wheate soo Udese. silks 26, 950 22, 116 6, 970 2, 456 947 1, 836 61, 275 
Total, all classes.......... 300, 264 | 203, 965 63, 827 26, 660 10, 017 18, 247 622, 980 
Inspected shipments, by grade. 
Classes and subclasses. ans ¥ 
No, 1 No. 2 No. 3 No. 4 No.5 | Sample.| Total. 
mi epte ns) } et | = 
Hard red spring: | | 
Dark northern spring....... 22, 888 582 147 129 | 347 289 | 24, 382 
Northern spring.-..:....... 68, 922 11, 287 2, 786 1,618 | 384 1, 432 86, 429 
Redisprimge saan eke e 150 100 107 77 | 50 97 | 581 
REGS PrN Sep PACHA uae lee resem | eet ete | ee eiseretarers eter stereiic ne 1235.25 Scoala eee Tene Rica 
pew 
Da tale ets Sue 91, 960 11, 969 3, 040 1, 824 | 781 1, 818 111, 392 
Common and red durum: | 
Am Der GUrUM hse elec 6, 458 10, 863 66 37 10 10 | 17, 444 
RAL URTU Ps i layo cin Ciovemsteratels sis 1,174 3, 080 276 29 } 14 13 | 4, 586 
Reciduiniim ee ee 112 60 1k 9 0 0 192 
HOLA ctscncsoeces 7, 744 14, 003 3, 553 75 24 23 22, 222 
—————— = 
Hard red winter: 
Dark hard winter........... 4,020 | 3, 529 1,719 647 113 17 10, 045 
Hard winter......... .)| 28,118)) 18,.766 4, 469 | 1, 028 | 225 279 52, 885 
Yellow hard winter........-. 46 | 47 49 | 19 6 5 172 
Hi bo) 72 ee iets as ee 32,184 | 22,342 | 6, 237 1, 694 | 344 301 63, 102 
Soft red winter: | 
Red winter.......2..-..-.-- 84, 735 22, 104 | 1, 436 | 243 81 261 108, 860 
Rediwallan tess lps ees oue 249 162 | 4 | Nee aeasc ces Kooptsccc+ | 416 
Softired ee easter 10 | 14 | 7 A epee lemiceia 3 48 
Motaly seco ciel ccs 84, 994 22, 280 1, 447 258 81 264 109, 324 
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TaBLEe 142.—Wheat: Graded by licensed inspectors, for yearly periods, July, 1917-June, 
1920—Continued. 


JULY, 1918-JUNE, 1919—Continued. 


Inspected shipments, by grade. 


Classes and subclasses, 
No. 1 No. 2 No.3 | No.4 No.5 | Sample,| Total. 
Common white: | 
Bardi white e006. oc. s 1, 070 1, 420 509 | 62 1 12 3,074 © 
PHA SOfbiwihitewsseccn lik ice 3, 922 4, 061 375 | 137 83 71 8, 649 
Motalveveenaivaeses ccs 4, 992 5, 481 884 | 199 84 83 11, 723 
Whitoclub ie!) e se. 412 946 70 | 8 2 7 1, 445 
Mixed wheats oa el 24,283 | 10, 142 2, 065 | 429 202 671 37, 792 
Total, all classes.......... 246,569 | 87,163 | 14,096 | 4, 487 1, 518 3,167 | 357, 000 
e) WISN aS NOR 2B Bl 4 as avail 
JULY, 1919-JUNE, 1920. 
Inspected receipts, by grade. 
Classes and subclasses, a a ant = 
No.1 | No.2 No, 3 No.4 | No.5 | Sample.| Total. 
} | dealt 
Hard red spring: | | 
Dark northern spring....... 4,993 | 3, 856 10, 669 13, 092 10,380 2, 546 45, 536 
Northern spring...........- 4,331 | 3, 226 7,405 6, 847 | 5,371 2,541 29, 721 
VEC SPT eee ot 137 | 100 118 17 43 42 517 
PROtalengees. wave oo 01 9,461! 7,182] 18,192] 20,016 | 15,794 5,129 75,774 
Common and red durum: | | 
Amber durum.............. 740 | 5,865 3,070 1,375 466 83 11, 599 
DURUM Ese ee tensa nuances: 153 | 1,356 609 348 199 98 | 2, 763 
Red durum ss. eos 492 | 421 131 82 31 24) 1,181 
Mob alee SA Scene 1,385 7,642 3,810 1, 805 696 205 15, 543 
Hard red winter: 
Dark hard winter........... 2,136 4,719 4, 656 2, 045 555 14, 248 
Hardiwinters ccs 2c.) 9,966 | 57,494] 69,653] 41,864} 19,109 205,624 
Yellow hard winter......... 651 3,441 4,364 2,615 1,079 12,619 
Total sn Va Aga ee! rica 12,753 | 65,654! 78,673 | 46,524 | 20,743 | 232, 491 
Soft red winter: 
Red winter.............-.+- 8,107 | 76,744) 61,583 | 22,677 8, 476 189, 574 
Red wallavs 2 ss3jcesl.sysk oe 1, 264 973 132 33 10 2,449 
Mota ve ooaRs kth eek 9,371 77, 717 61,715 22,710 8, 486 192, 023 
Common white: 
Hard white. ooo 5.54.. ks 1,946 2,388 1, 488 942 327 7,303 
Soft white..... RAB ME Rane 1, 235 5,771 1, 896 193 31 i 
ol B09 2S SN TE RE St 3,181 8, 159 3, 384 1, 135 358 16, 847 
iWNiteclub stesso 4,152 5, 210 2,720 206 33 12, 492 
Mixed wheat.............00c006 5,322 | 20,532 | 19,039 8, 877 3,315 59, 583 
Total, all classes.......... 45,625 | 192,096 | 187,533 | 101,273 | 49,425 604, 753 
Inspected shipments, by grade. 
Classes and subclasses. 
No. 1 No. 2 No. 3 No. 4 No.5 | Sample.| Total. 
Hard red spring: | 
Dark northern spring....... 1, 544 1,663 4,840} 2,277 1,633 333, 12, 290 
Northern spring....... RECON) cele 702 1,961 4,300 2, 228 1,272 656 22,119 
Red spring................. 5 22 9 11 26 80 
FROG. We UG Ek of 3,251 3,631 9, 162 4,514 2,916 1,015 24, 489 
_————_—— ——EE=E= _—————=== 
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TABLE 142.—Wheat: Graded by licensed inspectors, for yearly periods, July, 1917- June, 
1920-—Continued. 


JULY, 1919-JUNE, 1920.—Continued. 


Inspected shipments, by grade. 


Classes and subclasses. | San qos a 


| INOS ale NOn2/ a <coNOn3 No.4 | No.5 | Sample.| Total. 
ah | | 
Common and red durum: | 
Amaber, durum.) <0322.---.2 | 440| 6,213| 1,482 172 | 31 | 16 | 8,354 
IDL ir ae eer we ADT 25 1,021 | 170 58 | 27 18} 1,319 
Red! duran: 11 2 Jo ag Pus 14 | 70 28 5 9 420 
Motalasiies er ees | 619 | 7,388) 1,722 258,| 63) "4a erargs 
Hard red winter: | | | | | 
Dark hard winter.........-- 301 | 1,477 | 1,097 | 230 36 il 3, 152 
Hard winter......... ....| > 4,439 | 41,578 | 33,169 8,050 |. 1,647 | 7: - $9,679 
Yellow hard winter 25 | 272 | 470 | 196 | 74 30 | 1,067 
Total scan eee ee | 4,765 | 43,827 | 34,736 | _—_8, 476 ey 837 | 93, 898 
Soft red winter: | 
Red winter: 290s ee 5,185 | 75,189 | 34,033 | 2, 830 893 1,735 | 119,865 
Red wallaste.do) tees sese 366 | 148 6) 1a) 24 tie | 20 | 541 
MDotaluedaves tee Bibb Let e7ovaa7,| | 345030)) >) 25831 | 893 | La | 120, 406 
Common white: | | | | | ae 
Hard white:..<....2..2¢....| 51 | 300 128 | 37 | 3 | 1 | 520 
Soft wititesee cele ies sate 81 | 852 | 122 | Bice mee 10} 1,073 
otal seach AD. 2) 19) rsailF i152) |= e501 45 | 3 | 11 |. 1,598 
Fem eso Prt Sc nae et Ape | MUP 
White club #au8 0.2 teh eo. 2 | 285 927 47 ia eee D | 1, 265 
Mixed wheat 2262.0) Ail | 1,699} 13, 106 8,842 | 2,976 | 765 | 984) 28,372 
Total, all classes.......... | 16,302 | 144,868| 88,798) 19,104 | 6,397 | 4,647 | 280, 116 
| | ! } 


TABLE 143.—Wheat: Yearly production in United States and in 2 principal oHearG 
States, 1901 to 1920. ; : 


{In thousands of bushels; i. e., 000 omitted.] 


i} 

_ State. 1901 | 1902 | 1903 | 1904 | 1905 | 1906 | 1907 | 1908 | 1909 | 1910 
United States....... 789, 538 |724,528 [664,543 |596,375 |726,384 |757,195 637,981 |644,656 |700,434 | 635,121 
California........... 34, 22,374 | 20,926 | 17,475 | 17,542 | 26,884 | 20,520 | 11,680.| 6,203 | 9,900 
Mlingisseee ee ; 327602 | 16,572 | 21,542 | 297952 | 387536 | 40,104 | 30,212 | 37,831 | 36,660 
Indiana te ws oe } 35, 484 | 23°994 | 12526 | 35)351 | 48/081 | 34,013 | 45,169 | 33,936 | 35,194 
kansas) tees ir 5 45, 827 | 87,250 | 65,019 | 77}001 | 81,831 | 65,609 | 79,282 | 77,566 236 
Minnesota..........- ; 79,752 | 70,653 | 68,344 | 72434 | 55,802 | 67,600 | 68,557 | 57,094 | 64,000 
Missouri. .i2..2..212: 56,266 | 227195 | 277163 | 28/022 | 31,735 | 29,212 | 22°260 | 29,837 | 25,958 
Nebraska. .......... 52) 726 | 42,158 | 31/454 | 48/003 | 52/289 | 45/911 | 447295 | 47,686 | 38) 760 
North Dakota 62) 872 | 55,241 | 53.892 | 75,623 | 77)896 | 55,130 | 68,428 |116,782 | 38,500 
ORigke amr aii / 36,333 | 287304 | 17,563 | 32/198 | 43/202 | 30,677 | 33,328 | 30,664 | 34,425 
Oklahoma........... 5 12’ 074 | 24,483 | 15/041 | 11/764 | 18/664 | 8/631 | 15,625 | 14,008 | 25,542 
South Dakota 43/973 | 47,253 | 31,557 | 44/133 | 41,955 | 32480 | 37,862 | 47,060 | 46,720 
Mexas oo sces SENG: 8,633. | 19,880 | 12/484 | 117118 | 147126 | 27812 | 10,164 | 2)561 | 10,500 
Washingtén 23/672 | 19,986 | 32,141 | 32)517 | 25,075 | 35,045 | 27,162 | 40,920 |." 35,571 

State. 1911 | 1912 | 1913 | 1914 | 1915 1916 | 1917 | 1918 | 1919 | 1920 

| 
United States...../621,338 |730,267 |763, 380 |S91,017 |1,025,901 [636,318 (636,655 |921,438 |934,265 | 787,128 
California. ........ 8,640 | 6,290) 4,200! 6,800| 7,040] 5,600| 7,425] 7,590] 16,335] 9,100 
Hlinoiss sae 42/000 | 97819 | 41,888 | 46/250 | 53,200 | 16,775 | 30,850 | 63,970 | 64,562 | 40,670 
Indiana! 21) 303i 34, 354 | 10,080 | 39,775 | 43/239 | 45,580 | 19/440 | 33,432 | 49°427 | 42,332 | 23, 540 
Kearse hs eee 51, 387 | 92,290] 86,983 |177}200 | 106,538 | 97/980 | 457443 |102)008 |152)079 | 137,056 
Minnesota......... 43,935 | 67,038 | 68,040 | 427975 | 70,870 | 26,410 | 51,611 | 75,792 | 36,315 | 29,116 
Missouri..........- 36,110 | 23,750 | 39,586 | 43,333 | 34,108 | 16,575 | 28,971 | 53,154 | 59,833 | 32, 721 
Nebraska. ........ 41) 574 | 55,052 | 62,325 | 68,116 | 71,018 | 68,550 | 13,764 | 41,213 | 60,675 | 60,480, 
North Dakota..... 73,200 143; 820 | 78/855 | 81,592 | 151/970 | 39/325 | 56,000 |105,672 | 55,200 | 68,400 
Onigs yw 36,240 | 9/760 | 35,100 | 36,538 | 40,194 | 21/600 | 41/140 | 43,547 | 53,932 | 28,698 
Oklahoma......... 8,976 | 20,096 | 17,500 | 47,975 | 38,860 | 29,585 | 35,650 | 32,809 | 54,040 | 46,240 
South Dakota..... 14; 800 | 52,185 | 33,975 | 31)566 | 63,762 | 247825 | 44/800 | 62,160 | 30,175 | 26,282 
Mak age Seal Dic 6,580 | 11,025 | 13,650 | 14,066 | 25,575 | 13/200 | 16,200 | 9,000 | 33,742 | 15,925 
Washington....... 50,661 | 53,728 | 53,300 | 41,840 | 51,420 | 37,635 | 29,218 | 29,187 | 39,305 | 37,982 
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TaBLEe 144.—Wheat: Production and disposition of crop, United States, 1910 to 1920. 
In millions of bushels; i. e., 000,000 omitted] 


Production. Re- Canadian. 
main- 
Wise Qual- Ons ie Seed- |Carry-}. Ex- jing for | 
Winter | Spring ee ity. July 1.| ply. ing. | over. | ports. COD a he 
wheat. | wheat. : Har alien coe aD: 
Per ct 
L910 rele 434 201 635 | 0.93 88 723 77 92 69 482 132 61 | 
LOL De eee ss 430 191 621 - 88 92 713 72 78 80 483 231 77 
TOUR eee oe 400 330 730 » 90 78 808 71 90 143 504 224 104 
TOUR sees == 523 240 763 - 93 90 853 82 76 146 549 232 152 
OTA eae 685 206 891 - 90 76 967 86 55 332 494 161 91 
yA a aed a gee 674 352 | 1, 026 . 88 55 | 1, 081 84 163 243 591 394 177 
TGIG Hes ee coos 480 156 636 - 87 163 | 1824 80 48 204 492 263 227 
TOU es 413 224 637 - 92 48 | 1708 95 17 133 463 234 186 
TO oGane 565 356 921 . 93 17 938 100 54 287 497 189 100 
TOLQ AAA se Hoss 732 209 941 . 82 54 995 100 108 220 567 193 114 
1920 Bee oes 578 209 787 . 86 151 WaT SyE SE Seats ete hye ane ts enna PAU ees ee 
10-year 
aver- 
age.... 859 247 CN eeisaeiats 82 883 86 80 186 513 239 129 
! 1 


1 Includes imports. 
TABLE 145.—Wheat: Yearly farm movement and supplies in the United States, 1910 to 
1920. 
[In thousands of bushels; i. e., 000 omitted.] 


| 
! Supplies Mar. 1 following. Supplies July 1 
| following. 
Year. | Produc- } () (@ 
jp, Hon. In coun- | 4 ¢ points| At points 
On try mills of lar On flar 
farms. | and ele- SB Cel aris anes oe 
vators, | 2ccumu- | accumu- 
‘ lations. | lations. 
TOT Dawe sh Sl SUN CAP ERIN ea "__..| 635,121 | 162,705 | 98,597 | 39,868! 34,071 23,863 
BG Wiipertrapaemie ere senne  N ig: PUT Meta, 621, 338 122, 041 95, 710 57, 080 23, 876 23, 350 
TD oe EE ERIE eS Eee at gee a 730, 267 | 156, 471 118, 400 63, 786 35, 515 | 30, 163 
ANTS) oo es ae UA 2 RRR Se I a 763, 380 | 151, 795 98, 505 57, 021 32, 236 14,.999 
UGH A AES ee Se a a 891, 017 152, 903 85, 955 49, 688 28, 972 | 7, 948 
LEO Ne cE OO GROR SC ne EE 1, 025, 801 244, 448 155, 027 63, 553 74, 731 42, 628 
EDO Nt eee ea AER PETROS OR 686; 318 100, 650 89, 173 44, 916 15, 611 14, 209 
TO Recerca ear SS em ciae Sie SM ye Cee 636, 655 107, 745 66, 138 9, 739 8, 063 785 
THEY ca ES 1 a eo | 921,438 | 128,703 | 107,037 | 118,219 | 19, 261 8, 681 
TMH CO eset LAL eR alee ae US Or 940, 987 165, 539 118, 626 50, 875 47, 756 19, 799 
G2) Se ee Cre UE te ayy 787,128 | 207, 591 81, 946 SLO OM |e eee pees is Seva dia chee 


1 From Chicago Daily Trade Bulletin. 


TaBLE 146.—Wheat: Monthly and yearly sales by farmers, United States, 1910-11 to 
LOZO =u 


[Estimated by per cent.] 


Month. 1910-11 | 1911-12 | 1912-13 | 1913-14 | 1914-15 | 1915-16 | 1916-17 | 1917-18 | 1918-19 | 1919-20 
AED 7 <a ae ome 11.8 15.8 8.4 16.3 176, 5 eal 13.3 7.4 17.6 V7.1 
ZANT ISS oe ee 16.5 14.8 13.9 13.4 13. 2 11.0 17.9 12.4 19.9 23. 2 
September. ......... 14,1 16. 4 16. 4 14.3 15.5 14.4 16.8 19.3 18.0 15. 6 
Octohere ss hes: 11.4 12.9 16.2 12.8 12.5 14.5 14.1 18. 0 13.8 11.1 
November.......... 8.4 8.4 10.9 9.7 10. 3 12.4 9.7 13.7 8.7 7.5 
December.........-.- 8.0 6.4 8.7 7.6 16%) 11.0 5.6 7.6 (83 aye 
Jamar sok pic 6.1 5.7 6.0 6.7 eal 6.8 The 4,7 4.6 4.2 
Boebruary ... 2.2 ).5-- 4.5 5.4 4,9 4.8 5s 6.8 3.3 3.9 3. 3, 0 
Mar heey aia alee 4.8 Bait/ 3.4 4.2 ao) 38 3.9 3. 2.0 209) 
Apprilete 80 ash oe Sait 3.4 3.4 2.9 4.6 3.9 32 4.1 1.6 3.1 
ery ete 8 a i yi 3.8 3.9 ono. PEL 4.7 3. 0. hal 1,9 3. 4 
CULE E dU s)-1 Sepa mney Ae 5.6 Sao 3.9 3.8 2, 3.6 PA iI 2.1 ib 6) 3. 2 

Mota yas eu. 100. 0 100.0 | 100.0; 100.0 100. 0 100. 0 100. 0 100.0 | 100.0 100. 0 
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TaBLE 147.—Wheat: Production in foreign countries, 1901 to 1920. 
[In thousands of bushels; i. e., 000 omitted.] 


Country. 1901 1902 1903 | 1904 | 1905 
Canada sis ool setae oS sa Jas Ree 91, 424 100, 051 85, 271 | 75, 213 | 109, 097 
Mexicos oo. 220 Saghiuali. ce Ris | cesaumeseeee 12,021 8,477 10, 493 9,393 | uy 710 
Argentina 74, 753 56, 330 103, 759 129, 672. é 
; , 150, 745 
owe eros TA en TEED tO SEL eh ere Oe > at we one 10, 114 17, 948 | 12, 089 
roti es ; : | | 
Ausiria. REN Crone ne 180,900 235,022} 298, 71 | one 408 | oH 338 
i EaYC 9 OKO) 012) (enn Hee Rema Sh Ble WANE Mae Peel Hacncrcl Means GonaA od sbencssec Eseaceee eee 
Clete Ne a) a 14, 143 | 14, 521 12, 350 13, 817 | 12, 401 
Hapa Beef Na EW ER OR es ROR er 24, 000 | 35, 000 33, 551 | 42, 242 | 34, 949 
Zech oslovaltiant6. oc Hee a Oe ee cies A sere Be ee serereielote wel Se cciens eee akagerel | sal 
Dorirlarkes gee ak lk Wi Tye I en | 942 | 4, 528 4 460 | ee 4 302)| ee 4, 067 
inland Gor ipa. 2 ape diueia ie ae 140 | 79 ” 130 | 7133 | 90 
eeanoe iP MeN Mikuni Dba chi Sama 310,938; 327, 841 364,320) 298, 826 | 335, 453 
ANSS Ce-T,OLraine jesse oe a ie ee ote aie ters eee | SaiciajSofays sieve of Smee clos arate lid aubaaene S tae ASR pe 
Germanypct eae ree Tae Ue geet 91,817, 143, 315 130,626 | 139, 803 | 135, 947 
Greece......... 6, 400 | 7, 000 8, 000 8,000 | 8, 000 
italy sigue 164,587 | 136, 210 184, 451 167,635} 160,504 
Fie be arab: ea tae ee ee Re ee a Octo onnOOT | celle sjalddicice=| ot Kid ols/s inicio mel Ho eho aeenla ape | 
Luxemburg........... Hae owl ia hanes | Rr Apa tees Leo csdebocens| Gest coc awe | soot 0 meen 
Netherlands i Sue Ne ane na Minn rae SO 4, 231 | 5, 105 4, 258 | 4, 423 | 5, 078 
IN OB WA Yeo sc Soe te ee ce ee a 300 265 307 | 212 329 
Portupalowe ss aseckcen hoes nok oe Ale eee | 10, 000 10, 400 8, 000 9, 000 5, 000 
Roumanialie, Siku see use Te ee 72, 385 76, 220 73, 700 53, 738 103, 328 
Russie DLOPCE Ae eee seine bee eae 401, 632 560, 676 551, 728 622, 255 568, 274 
Serbia dee. Moker aes) cial ie ie See a ian Seloz iiss rate) |e oe 10, 885 | 11,676. | 11, 262 
Spain. 5 0aii 7 136, 905 133,523 | 128, 979 95, 377 92, 504 
Sweden.......... 4, 193 4, 757 5, 538 5, 135 5, 529 
Switzerland 4, 400 4, 200 4, 000 4, 000 4, 000 
vu nited Kingdom 55, 581 60, 065 50, 321 39, 082 62, 234 
MONCENEPTO.- 2... 222-222 ---- eee eee eee 200 | 2 200 200 | 200 
MurkeyuneWuropescesessccsss ce eters) 22, 000 25, 000 26, 000 | 23,000 | 20, 000 
British India... | 2647825 227,380  297,601| 359, 936 283, 063 
VISTA pam NS clP NN ord Se ee | 1, 943 1, 181 2,477 | 2 176 2 441 
Japanese Empire... 2222222777 |)" 92/457 | 20,243 9,779| 19, 944 18, 637 
Persia ere neni, iieN ods 2 dae Ee | 15, 200 13, 600 16, 000 16, 000 16, 000 
Russiain Asiana} ios Lab ee | 61,149 84, 718 69, 659 44, 494 68, O11 
Turkey in Asia 30, 000 35, 000 35,000 | 35, 000 35, 000 
Africa... as | 50,672 52, 023 55,611 «50, 496 58, 795 
SATISTTALASI a gla OO) OBAGI) a renga kha | 56, 610 43, 927 | 20, 461 | 84, 628 65, 626 
1906 1907 | 1908 1909 1910 
Canada ake nu aou ow tina incall 127, 772 92, 691 112, 434 166, 744 149, 900 
Mexico. S02 iyi age) Caner 2 ee pe 8, 000 10,000; 10,000 10, 000 11, 976 
Afeoutina! ese. eyes 1 Caer eae 7: 134, 931 155, 991 192,487] 156,162 131, 010 
au: Bes Ae a Ba ey Ci ER oh 12, 157 15, 776 18, 967 17, 743 19, 682 
Bag ay 5 SS Ona Ne 8 SSW aes 4, 606 | 6, 867 | 7, 430 8, 595 7, 750 
Aaistria 2 | 68 WS 1 ain eae a 268,708 | 185,217 | 230,577 186, 076 242, 018 
15, 835. | --""13,393 |" 14,603 | 12, 449 
| 36, 496 32, 071 | 42, 247 
a 4,318| | 3,829'| a Baz 
lll 134 | 125 
317, 765 356, 193 257, 667 
151884421 ie 138,000 | 141, 884 
8, 000 7, 000 | 7, 000 
| 152, 236 189,959 153, 403 
| ee ee ee 
5, 121 4, 158 | 4, 441 
33 313 | 994 
8, 000 8,000 | 9, 120 
Roumania.. ESS 1 Ta eo OS NPG Ys 113) 887 42,957 | 54,813 56, 751 110, 761 
ieee ja) xh) ays) eae TEN Tish Range aig Ta oi all 8 450,963 | 437,773 | 489, 162 711, 478 699, 413 
ae LE INS BPO GOET Cee nee Ue Ue Mee mee {cei Pa gare ses 13,962) | 15, 561 
SSAE NATED) SSE Bly. AE CAI EB 119, 970 144, 105 | 137, 448 
Shader | 6, 756 6, 978 | 7, 450 
Switzerland 3, 527 3, 568 2, 756 
Gaeeae eaiom 55, ee 65, 188 58, 322 
0 20 200 | 200 
Turkey in Europe | 20, 000 20, 000 20, 000 
British India 0: 227,983 | 284,361 | 359, 654 
Cybeasis Sei eps Ea vase In 0 6 2; 410 2) 636 | 2) 556 1,912 | 2; 169 
bases uae iam Team | Team | eam | a 
eH oS eson =r Goaoedcd uSdeacs bese gnee f 5 | 
Russia in Asia ll. 00 2000000072201: 57,427, 72,919 77,237 | 71,792 | 76, 282 
ae GVA a ta Woe Se VANS Aas 35, 000 | 35, 000 | 35, 000 35, 000 35, 000 
MMtica «oe ceeeeeceeeeeeteesceteneeeterees 66, 779 70,075 | 65, 913 73, 699 76, 357 
AUIS UL BIASIE caer ey inn Magee ie me Nace 77, 693 | 74, 297 | 51, 806 73, 612 102, 271 
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TABLE 147.— Wheat: Production in foreign countries, 1901 to 1920—Continued. 


Country. 1911 1912 1913 1914 ete 
GFE VG 1 accel As cle Pa aa ae ce 230, 924 224, 159 231, 717 161, 280 393, 543 
CPSs Ch cc Wg Ee NN Nc 127 000 12) 000 | 4, 000 4, 389 4,000 
Pe HERE TST BU UTE itso Baas PS 145, 981 165) 190 ey pe 113, 904 169, 156 
CRUG eee eee asin tees wisicwbceisiscivinse 18, 184 2, 468 3, O75 16, 403 
Siesuay ee. Se PL aa 6, 009 8, 757 5, 461 5, 887 3, 596 
RGIS NA eae ae ae es RS 251, 883 257, 347 232, 193 a get os at 
Hunga ROP OTe ne dese ac sak cemelencies Ibeleienis Pee Hees REL ey oO ck Leis. 105, 237 152, 934 
Bel (etiam BS Tees ale 18, 745 15, 348 14, 769 13, 973 8, 000 
SUIPATI Aes eee cok ee Oe Vel a 51, 256 23, 200 36, 940 
Creciioslow ici SBC BOERS SC SECS R SrOne etic ME Reema bere ce cn Geil 
Mera ee ele ta se mele mma iens 6, 692 5, 785 7, 978 
LSTA na |B se) GS Ree gr 130 196 260 
OTATI CE See ee cee htecte side ce Mee slo niceicitleeeae 321, 000 282, 689 222, 776 
PAS ACO ISOLT ALT Ct meen oa ieis oie ce nce ehajwcl a ore ent wis oe aS wicin teeta Caiek [erat nan 6, 700 5, 508 
ermany......-.------------------+------- a ae MP ona ae ne 
reece Ue Oe ERLE Wares 1. ese bo aah 
take peel e reamed eN be hE ee Ltd Sec 214” 405 169, 581 170, 541 
PUATE GST LUd rere ee nee See eae eek Dee ct Meer ie ge eS SES ark ea SEs NA 2 Le ce tT Us ae see 
JEpPE esa TER ES ey Se SO Bae Be ee i ey Re ee Lees Cp | ae ee ee a 530 387 
Netherlands | 5, 164 5, 779 7, 090 
BMODWAY reece ocncseaeces 325 269 285 
Ors maAl een MELE OLY IeG EI en | 9, 186 10, 000 6, 571 
RV OUMIAR IA ne Neocon faces nc csce saci 83, 236 49, 270 89, 241 
Besa proper 837, 977 833, 629 826, 784 
PEON eee cose cael PES ok sup at alioeetee Cau ee Sache UE he Gslcok aur seta clea cue del memeteicasiees 
Shs es ee 112-401 | 136,089 | 139,298 
ALT ee ee mE CINE a ici inact idle 
Se Sar 9, 330 8, 472 | 9,170 
Switzerland 3, 524 3, 178 3, 546 3,277 | 3, 957 
femiabecl Meir e ory ease UE YN Wc iet 66, 289 | 59, 162 | 58, 441 64, 356 76, 250 
MOMLCTIOUUD Sens seen aetaa tse neeemenciecens 200 200 200) Es asec cea ees sce 
UMEKOVal Me ONODE ssp iy. ego cece euee cee oe 20, 000 18, 000 AS OOOH ee eee eas UTE PERE 
British India........ SO A REA ROUEN IDRIS 696 370, 515 362, 693 312, 032 376, 731 
args OM nT FS eee a AKA 2, 394 2,176 2,779 2, 500 1, 924 
VAVANCSOUNIMPNEF ove. Ws basanen cease eee ae 25, 783 26, 678 26, 921 29, 018 33, 085 
IEG « 22s 3p Ae SS SEBO OM aE eae 16, 000 | 16, 000 16, 000 14, 000 16, 000 
AELHISSTAVINI PASI penetrate et tren Se EN el ay 61,715 | 96, 280 114, 628 172, 568 | 94, 566 
“TEV SiRe a gE a 35, 000 | 35, 000 35, 000 35, 000 | 35, 000 
AETMED So Se SSE SSECESRSED EE ERE E Seeee Eats 88, 589 | 68, 334 86, 819 71, 070 | 91, 897 
PAUISGT ALAS AME ee ome oye eee oes 106; 644 81, 384 | 100, 223 112; 159 32, 531 
_ 1916 1917 1918 1919 1920 
| is ——s 
262, 781 233, 743 189, 075 | 193, 260 263, 189 
El Eee SI Eat ae ut 10, 470 | 14, 239 14,951 
nite) "8 ee 
oo 867 5,390 13, 060 | 6, 890 5, 416 
7, 811 5, 993 5, 159 | fg Pe oe 
TE (GST CST > 78) 07 Ce a lO Reg ETA ATG 5a0) a aake a A ae ON 28, 139 
LEYTE TET HS 5 sl cs OD VS AMI ees Oi He 8, 252 6, 189 9, 895 | 7,948 
sae cbR do cose Ngee ees eeate conepae 27, 764 | 33, 294 25, 341 | or ve au ree 
RNG EROS ROR WCU REED ol co te a! as oad were cia ee laiw ayer eare aiec iw lie elekal eis etoIS te eels cist c ae Its cee ee 
Denmark..-202-20 202020202 ee ee ec ieee 6, 044 4, 296 6, 331 5,923 6, 944 
LEONE eS saa RN A a Oc as AS SOO A Ch GD.) le 2 ba Bie 
ah Hpeemerip ta niye Uleh dak Sal Rees se 204, 908 134, 575 235, 736 182, a 230, 404 
SAC CIS OVE ALAC! aha odie Ne Fala sy are eee ene er a POM EVANE ORC EGO enn cetoocs 
CG ine te gah a Nae Ee a Li AI 110, 207 81, 791 85, 865 79, 701 78, 924 
(YY DROS Boys Gee Mind erg DREN WARD ol SRE 8, 106 DES HOS pew ec eal 9, 693 13, 287 
Ta ye ea 176, 530 139,999 183, 294 169, 769 | 141, 337 
SEWED SINS TE yah al nee EG BO 2 Nts MIU aah i Oey a CE ue 50, 956 64, 712 
PD ESEMNOUT ES eset ene Jase ee se eae ae 377 388 SQ Rae a 


4, 053 
Unite LeGraaV okay a ta yap hdd Bh od a et Se Ra 61, 659 
ESTAPISHV ITO ce ee NT URN AOL 323, 008 
(ORD) EIS SEP any aa a airs pied ane ah ip eat a (ek a i 
Japanese Himpiress 2. Vee ee) Se 36, 572 
TETSU Sy Ya i Sa NO AE EO ETN 
PCTESSI AMINA as) sand sso ata ie Ua IS Dalene ad Se 
PUCK CYAN ASIA es ee NE Moa 145, 519 
AN TOs Ne NANG Sea A UE Dey an De al 77, 716 
BONES EEA IASI Al ey ime eee RIN UE i 192, 041 


157, 516 


121, 622 


ccc cet eee eee 


NotTe.—Old boundaries from 1901-1913. 
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TABLE 148.—Wheat: Yearly exports, by principal exporting countries, 1901 to 1920. 


{In thousands of bushels; 1. e., 000 omitted.] 


Country. 1901 1902 1903 1904 1905 1906 | 1907 1908 1909 1910 
: - 
‘Argentina.../.2.22.. 33,227 | 23,696 | 61,778 | 84,684 |105,391 | 82,599 | 98,502 |133,610 | 92,378 | 69,209 
Australias Se sas. 20,260 | 9,283 | 1,210 | 34,114 | 25,425 | 30,262 | 28,784 | 15,027 | 31,549 | 47,762 
Austria-Hungary. .-.-- 782 519 603 117 49) 1,119 683 15 il 28 
Beleiumes ene 13,168 | 12,467 | 11,751 | 14,804 | 14,639 | 16/052 | 17,852 | 24,178 | 22.845 | 22,898 
British India. ......| 13,774 | 19,543 | 43,017 | 75,256 | 47,680 | 26,488 | 37,516 | 4,289 | 34,712 | 40, 481 
Bulgaria -ssessse | 4,902 |. 8,625 | 12,235 | 19,241 | 16,543 | 9,857 | 8,845 | 7,818 | 5,913 8,685 
Canadavins Si I). | 26,118 | 34,025 | 28,031 | 16,618 | 28,670 | 38,135 | 37,503 | 52,503 | 49,428 | 46,426 
Riles = eas Han; | 57 919 | 1,979 | 2,718 295 8| 1,298] 4,947| 4,015 | .2,247 
Germany 1... /222._: | 3,411 | 3,020 | 6,626 | 5,864] 6,050] 7,365] 3,521! 9,594! 7,708.| 10,339 
Netherlands... ......| 37,427 | 36,980 | 39,741 | 40,682 | 53,052 | 33,127 | 44,717 | 29,914 | 47,470 | 58,300 
Roumania.-........ | 20,890 | 33,751 | 30,612 | 26,107 | 63,066 | 63,485 | 42,307 | 26,247 | 31,515 | 67,659 
Russiasees 32 Soa syee 83,409 [111,977 |153,449 |169,058 |176, 853 |132,411 | 85,271 | 54,050 |189,272 | 225,458 
Serbia sees 5-2 | 2,187 | 1,856 | 1,842} 3,057 | 3,428 | 3,366 | 1,992 | 3,319 | 5,296 2,669 
United States-...... [154,856 |114,181 | 73,373 | 13,015 | 20,739 | 62,851 | 91,384 | 92,780 | 48,490 | 24,257 
Other countries. --.- 9,594 | 9,055 | 4,548 | 5,294 | 5,707 | 6,039 | 10,600 | 6,043 | 11,267 | 15,942 
| a ; ed 
Total: eo. i5.- 424,060 |419,896 |470, 794 510,630 567. 582 |513,164 510,775 |464,335 |581, 869 | 642, 363 
} | | } 1 
| | | 
Country. | 1911 1912 | 1913 1914 1915 | 1916 1917 1918 1919 1920 
- | | 

Argentina... 272-2. =~ 83,993 | 96,600 |103,328 | 36,028 | 92,281. | 84,321 | 34,385 |110,098 |126, 543 | 183,717 
Australia: .. 0 fect. -\- 55,148 | 32,604 | 42,923 | 52,878 | 5,617 | 55,279 | 22,982 | 66,760 |.-.2_-.- 62,949 
Austria-Hungary... - 15 56 TAA so Rozen a. ou gafaneeaee Per Meese aa sees bo See 
Belginmopep eee 1529) 70351016576) |e12\ O01 |e si eae |e oe sgn unene arse lees sa 847 331 
British India.....-.. 52,557 | 65,598 | 50,558 | 26,130 | 26,505 | 23,986 | 53,872 | 24,144 | 2,524] 5,007 
Bulgaria= seo. s-.- 11,122 95238) 1279 238: | on aan see see SeRaaees PPPRARAe Roma =o Ahan acelb=-A22 ae 
@anada:-.) see. 60,474 | 84,958 |129,950 | 70,302 |151,900 |191,218 |146,874 | 55,054 |115,586 | 104,034 
Chilese-c. Ae ees 509 | 2,411 1,922 149 128 ere | 529 LST ee eee 
Germany 2. = S52) 2e) PU S90F SEI SbS ONS) oo peal 2) Say eas ae ee Pre) Pisa Serta [aes 
Netherlands.......-- 46,171 | 51,444 | 63,598 | 37,063 | 1,807 dg cesar cee 21 264 1,095 
Roumania. ! 24052. - 53,586 | 50,406 | 42,362 19 Ad Moe SN ee cee eee BERbasen SoS oabe Ss) = 
Russia = 5 aeGl ory. 144,779. | 96,915 |122, 336 | 88,609 | 7,018 | 8,656 |.--..-.-|-------- Pees eect oe 
Serbiaseees ae SESOGH sc on ae ct Sen salon | codes las -isomae | Ses Sea BES Sase Beperers bese ace ise se 
United States....... 32,669 | 61,655 | 99,509 |173, 862 |205,830 [154,050 |106,196 |111,177 |148,087 | 218,276 
Other countries... .. 18,815 | 12,839 | 7,499 | 13,358 | 12,466 |........ |isog aet | ee aee ee ee 

Lotals-ce sae 597,317 |593,153 |706,066 518,123 |503, 436 |.......- eaeoee |--2+=-22)|-=2eenee|sncsene 

| 1 


1 Not including free ports until Mar. 1. 1906. 


2 Data for previous year 


TaBLeE 149.—Wheat: Yearly imports, by principal importing countries, 


{In thousands of bushels; i. e., 000 omitted.]} 


1901 to 1919. 


Country. 1902 1903 1904 1905 


| 
1906 | 1907 


Austria-Hungary... -|..-..-.. 
Belgivm. |. seu w 
Brazil: 22D ae i. 


Germany ! 
Greece2ce hase: 


United Kingdom... -/129,557 |150, 894 (164/206 |181,984 |181, 580 
Other countries. ....| 13,693 | 12,278 y 


Total-........ /424,060 |441, 460 /479, 972 |481, 242 540, 124 
| 


510, 477 |499, 426 
} 


1908 


290 
67,032 
9,551 
3, 820 
3,594 
2,752 
76, 814 
6, 639 
| 24,215 

1,320 
40,159 

4, 604 

2,902 

7.600 
12,140 
168, 629 

9,901 


1909 | 1910 
26/976 ee 
70,922 | 75,219 

9,528 | 29/528 
3,445 | 3,517 
3,497 | 2,824 
5,249 | 23°397 
89,400 | 86,117 
6,490 | 7,660 
43,024 | 45,260 

779 | 1,818 
59,724 | 71,027 
3,898 | 3,024 
3,530 | 5,933 
7,071 | 6,810 
14/699 | 14,661 

182,220 | 195,965 
11,555 | 25,929 


441,961 [542,006 | 578,619 


2 Data for previous year. 
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TaBLE 149.—Wheat: Yearly imports, by principal importing countries, 1901 to 1919— 


Continued. 

Country. 1911 1912 1913 © 1914 1915 1916 1917 1918 1919 
ANORTIDG AB Teter A eo Ree eeeean |aaeerence |aceeenaes be oossoag bor sscoed osssercc sc seeseee senass— | Sseqocce 
IBeleiumese sane ec. Cry. PA iL IAN CR EGP ASH enc US US else aSeaene gporossae acceccsed boekeader 4,256 
SGA UM epee ee ee Be eee 12,241 | 14,010 | 16,109} 20,808 | 20,142) 21,553 | 12,618 | 18,499 | 22,404 
British South Africa-| 2,919 1, 886 5, 359 6, 767 5, 168 5, 822 3, 898 1, 824 2,030 
Denmark, ......-:---| 3,060 5, 885 5,176 5, 424 4, 226 3, 648 1,649 S5S Hehe 
rameepe sa sink. eee | 78,995 | 26,131 | 57,160 | 65,598 | 76,776 | 106,446 | 87,517 | 72,627 | 86,630 
(ROTM aM Vie oe sai = s CH RIO eC VR REE eked lee eo son ellovecedoos|ceuconuc|bebooosHellaocasos 
Greecewiasesest ant 7, 934 5,901 6, 882 6, 704 6,772 8, 323 3,065) 255555225] fe See 
ipalypreaee neue ee 43,300 | 65,760 | 66,532 | 37,399 | 83,159 | 74,088 | 77,249 | 78,671 | 95,503 
SCH ONES cee Bae cea 2,019 2, 276 6, 255 4,976 910 687 301 2874 eee 
Netherlands........- 58,570 | 65,788 | 79,369 | 57,951 | 28,766 | 30,242 | 12,575 2,245 | 18,259 
Bortucay ema: or: AZO) ORS Sou Ie (G30) 15 e430i | MUdinRo7) IAG 7 89H ie N2eSOT ls. Cli Ui lby mai 
SHaevutl oat yea 4,927 | 1,543) 6,405 | 15,575 13,691 | 11,648] 1,861] 4,664] 13,426 
Swedenbeses antes: 6, 333 6, 285 7,355 5,346 9,934 9, 862 3,673 2,402 4,073 
Switzerland....-....| 16,142 | 17,843 | 19,446 | 17,272 | 18,109 | 22,177 9,957 7,406 | 13,148 
United Kingdom....| 182,352 | 203,322 | 196,809 | 218,025 | 191,064 | 211,830 | 206,255 | 175,460 | 178, 543 
Other countries......| 20,305 | 11,109 | 13,073 | 61,717 | 46,978 | 30,786 | 29,112 | 133,149 |........ 

Obata eee! 613,158 | 585,703 | 655,504 | 529,001 | 510,522 | 548,901 | 452,151 | 500,174 | 438,272 


TaBLe 150.— Wheat: Estimated percentage sold monthly from farms of Minnesota, North 
Dakota, and South Dakota, combined, 1910-11 to 1920-21. 


Month 1910-11 | 1911-12 | 1912-13 | 1913-14 | 1914-15 | 1915-16 | 1916-17 | 1917-18 | 1918-19 | 1919-20 
Pulse eel ROL. 3.4 3.4 1.5 2.9 2.3 1.4 Bul 1.3 0.8 2,3 
Aoshima. 12.8 7.3 8.6 7.6 9.3 3.9 | 10.0 es (elon 12.5 
September.......... 742) | 1G. hI AG: 7 A) 18s9Mhe 23/46) 1789h| 01 1842) |) poe |)" TORR 19.9 
October............. TANT) RIG SHI AOTO: & ile 1S) IF) 21M | eT Sere ut Tends | eae |b" 1007 17.3 

TIS, ||) BAS QOL 4. 4 e414 gel Tauae| Geom Pa 1Bs6 | ME") |i 12h 11.9 
8.9 G,8/100 11.2 |e 11.5 8.9| 15.0 7.0 9.6 | 11.0 10.1 
6.6 7.5 6.8 6.8 5.6 6.7 5.7 5.3 6.5 6.2 
4.7 6.2 5.7 5.3 4.1 6.3 3.9 3.4 3.5 3.7 
5.3 5.8 3.7 4.5 3.5 3.9 5.0 3.5 2.4 3.3 
BID 3.9 om 2.5 2.5 2.8 3.7 3.6 1.2 4.1 
5.6 5.1 3.9 B07 2.6 Bn 5.3 4.3 2.3 4.6 
6.1 4.7 5.0 3.9 2.2 4.2 3.5 2.2 1.9 41 
Matalin 100.0 | 100.0 | 100.0} 100.0} 100.0] 100.0} 100.0} 100.0} 100.0| 100.0 


TaBLe 151.—Wheat: Estimated percentage sold monthly from farms of Kansas, 1910-11 to 


1919-20. 
Month. 1910-11) 1911-12 | 1912-13) 1913-14 | 1914-15) 1915-16 | 1916-17 | 1917-15 | 1918-19 | 1919-20 
try ee ee SNE 17.1 18.6 13.1 25.7 18.8 6.3 19,4 14.0 28. 8 16.3 
PATER TISLE ee eee 16. 4 18.4 | * 15.0 13.9 14.8 9.5 17.4 9.8 26.6 20. 6 
September: -.2. 22.2. 11.6 11.4 12.2 7.6 14,1 10.3 IDET 13/2 11.9 11.3 
Octobersseees =) S27: 9.7 14.6 11.5 8.5 10.6 11.0 13. 2 19.6 10.9 9. 2 
November:-......... 7.8 6.2 -8.5 7.2 9.8 13.7 9.1 15.9 7.8 7.7 
December =se2) ey 7.0 4.9 8.0 5.3 8.4 pyab 6.0 7.4 4.4 5.3 
AR ATUIAD PE eee. at 6.0 5.0 7.0 9.6 5.6 8.6 8.5 4.3 1.8 6.6 
4,2 7.4 6.1 5.9 5.7 8.8 3.2 4.5 2,2 3.6 
4.8 2.5 3.9 4.9 2.6 4.8 3.9 3.3 1.3 3.9 
4.4 4.9 5.9 3.6 4.9 5.9 2.9 4.5 D7 5.1 
5.2 4,2 4.9 4.0 2.6 5.6 2515; 2.3 1.8 5.8 
5.8 1.9 3.9 3.8 2.1 3.4 1.2 1.2 0.8 4.6 
Rotabesoes oe: 100.0} 100.0} 100.0} 100.0; 100.0} 100.0 100.0} 100.0) 100.0 100. 0 


| 
{ 
| 


| 
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TABLE 152.—Corn: Monthly and yearly average price per bushel of reported sales No. 


yellow, 1906-1 to 1920-21. 


BULLETIN 982, U. S. DEPARTMENT OF AGRICULTURE. 


a 
v 


CHICAGO.1 
| l | | | [- 
Month. 1900-1 1901-2 1902-3 | 1903-4 1904-5) 1905-6 1906-7 1907-8 | 1908-9 }190e 0) pst 
| | | | | 
| | | | | | z 
November..........-...$0.37 $0.60 $0.53 ($0.44 ($0.48 [$0.45 $0.43 $0.59 ($0.63 $0.59 | $0.511 
Decembers-y. 25-2 .c:s | 230 -64 } .46 | .44 | .43 42 42 -98 299 .59 *, 492 
Janwanyer sees ene 36 62 S43 P48 42 .42 41 253 64 . 64 . 490 
ReDrUary eee. See 37 -59 - 43 46 44. | .42 . 43 «54 -65 | .63 . 496 
Marche 2225.42. .5 ehe2 -39 |} .59 41 - 46 -47 | .40  .48 - 63 -66 | .61 | 2.505 
Aprile: St 2. 2S -42 | .62 -41 -49 48 -42 ~44 65 S69 ||P asiode Week 
Mayet ac. deh. fos ect J -43 | .62 | .46 49 - 50 Yan eS) 2 .73 73 | .60 . 955. 
June ss eRe e228 Ne 42} .623 | .49 - 50 -do | .49 } -93 -72 75 .59 . 567 
Julyee esses 5.) kee] 248) .65 |. .51 -49 .57 -02 |) 254 -76 72 -62°> | 2586 
MIP USEY one So. Leet -56 | .60 | .53 52 54] .54 | .57 .81 .70 . 64 eae 601 
September...-......... -56 -| ..59 - ol . 53 03 |; .47.) .64 80 . 69 -58 - 590 
Octohers sso 237) ase: as 56yeh 760) 145) 1 SBu ib V58n hie 460 285; bP .% .59 | .50 566 
| | ae 
Weighted average.| .426| .617| .472| .487 .480| .443| .502, .678| .651 .503| .534 
i i i } ; 
| | | | 
Month. —_/1910-11|1911-12}1912-13/1913-14 1914-15 1915-16|1916-17 1917-18)1918-191919-20 1920-21 a 
| | | = 
| | | I | 
November. -... $0.49 | $0.68 | $0.52 | $0.72 $0.67 $0.63 | $0.98 | $2.21 | $1.33 | $1.46 | $0.77 | $0.97 
December....-.- | 45 O14) 546) 122 66)| 64 . 69 -92) 1.77) 1.45) 1.47 .74 -91 
January........ [i ,- 45,621 46a) 2162. il 74 | 8) 1.77 1 43 ee eee lienepis93. 
February. ..... | .45 64) .48 |) 627) 174 214200 [ed 8L || = 1520] 21246 |e es } 92 
Marnche*2 22552. -45 -68) .49) .64) 12] ° 2 739), 15095). 1.70 1. 533) 958 eee - 96 
ADT ilS Seer ic - 50 SIS Op tooo ty a00 | 75 76 |. 1.40). 1.65 | 1262)|. 1269 Eos 1.04 
Maye suits 54 ECO soli aOuk Fede 75} 1.59] 1.60 | 1.74) 2.02 |.--2.-- 1.11 
Sane ee ER ss 5D 751. 260 SHDN TAL 74 ZONE 162 ei 8 |) TER ol eee 1.1) 
Subset esses | 63 8685) 5620S SAS 78 «82 } 8599 4° TIO |, S592 |} 1582-2 see 1.14 
ABUSE Loe ee 2 | °.65 BQH \74)> 3821S 181 -85 |) (2.06 |= 1.172 | 1395 | (1.58 |--2-2 3° 1.20 
September. .... iN sOy, 74 | TO, SIDA NS. 4 - 86.) 42,10 | © 158 || 12155.) 1.31 12 eet et 
October. (2:24. ") -73 NOD |) 702 378-4 65 - 96 | 2.0040 1.41 | Gira) | es Ob cea r 4.02 
Weighted | | | | heindsk 
average...)  .53 1} 9.58-| 270.1. 70 (9) tl. 11 "| 02.63) 30262} Sogn Pee en «99 
1 Compiled from Chicago Daily Trade Bulletin. 
KANSAS CITY.1 
| ) { | | | 
Month. —|1910-11/1911-12!1912-13 1913-14 1914-15 1915-16 1916-17 1917-18 1918-19 1919-20 1920-21) 10-57 
| | | jes | : 
November.....| $0.47 | $0.67 | $0.45 $0.72 $0.64 | $0.62 | $0.95 | $2.02 $1.47 $1.51 | $0.67] $0.96 
December...... 143 | 62] 145/68 | .65| 167/289] 1:66] 1.52| 1.51] .69 .91 
January....-.-. 44 - 66 -47 | .65 -73 | .70) .95!] 1.65; 1.42) 1.49)....._- «92 
February......) .42 -65 PATE Oso id nonks 71 099 Loe Set 45) emcees } -91 
merch se seeee 44 «71 - 50 - 66 od lg| ei 68) |) CAG Ty 1.66 |e 48) | ea oG a eee ee - 96 
Aprilee soe: 471 .81) .56 - 69 75 |) ..72 }) 141) 1.59 | 1.66) L7t).--..- 1.04 
BY: 214 hho 52 -80; .58 .73 SMO 2, 1) Me OSM PEO ete ieedesS Lan eerie 1.09 
Sune =e eee ee +09 «75 | 59 oid Maal ere 02 fy MGS mae 54 | 79) ete SZ eae ees 1.09 
July abs .67 .75 J62AH) 0 We | COR 278) 32. OLD 163 if a1 920) a oSe haere 1.14 
Auguste ess: - 62 . 76 -75 - 81 - 76 6824) A784 76 |) P03) Tay bese 1.16 
September..... 663] 7d 1! CRIS Ae 7S tekelZ0, | 584 | 1.96 | 1.66 | 1.64] 1.28 |ii222: 1.10 
October..2.-... ee sarae - 64 -72 - 70 -59}° .91} 1.91} 1.45; 1.42 ~ OS Ni sesees - 99 
Weighted | | | | | 
average.| 49 - 69 55 0% Wy 71. 82 GONy OG 2.63: 1) 21567 | ere G On aeeeses 97 
| | | | 


1 Compiled from Kansas City Daily Price Current and Grain Market Review. 
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TasBLE 153.—Corn: Monthly and yearly average farm price per bushel, United States, 
1910-11 to 1920-21. 


{ | ! { 
| 
Month. _/1910-11/1911-12 1912-13/1913-14|1914-15 1915-16]1916-17|1917-18 1918-19] 1919-20!1920-21 me ie 
November. ..-.| $0.50 | $0.63 | $0.54 | $0.70 | $0.68 | $0.60 | $0.87 | $1.37 | $1.38 | $1.34 | $0.78 | $0.86 
December...... . 48 - 62 -49 . 69 -65 259 -89} 1.31) 1.41] 1.38 67 . 86 
January........ 49 .63 - 50 69 - 70 64 93 | 1.37 | 1.41 TSA carcic care - 88 
February. ..... 49 -66 | .d1 69 74 67 98°} 1.47') 1.388 |° ¥.48 |o. ec. . 92 
Mancha: i210. 49 -69 | .53 70 .15 70} 1.07 D540 6 WAS eA 64 Ls ee . 94 
Aprile i... ke 51 AG) 50 71 BO 71 1.32) 1.55 | 1.56 PEGE Weiser 1.01 
DYE Ses 53 81 509 74 - 78°} 73 1. 55 1.54 | 1.67 ALS Tdi ieee 1.07 
June se eee ine 58 81 62 75 278} 79} 14.62) 1.53.) 1.74 Uestotay bees 1.10 
WUbyes eee oes . 63 80) .64 . 76 - 78 Cabs Ae Sky LS Pesan Mel. lterse cicrare 1.14 
J, bE hesaaasooe - 66 Othe by iar thl) -79 . 78 - 82 1. 86 1.63 HSS ult LI OOS eiycntee 1.15 
September ..... - 66 CTA 15 . 80 STAN Bok ly Leonel IaGan|e La VOubs 139 stone 1.10 
October. ......- -65 64 713 . 74 -66 | 84 1.61 USO) La Vk O4: jo. tats 399 
Yearly av- | | 
erage..... - 06 ati - 60 73 SON raise uD SOn |b ks OO | deepal liste see cris 1.00 
} i 


TaBLE 154.—Corn: Monthly and yearly average price per bushel of reported sales of No. 3 
yellow, Chicago, 1910-11 to 1920-21." 


[Reduced to 1913 basis.] 


| | | | | 
Month. 1910-11}1911-12/1912-13 1913-14)1914-15|1915-16|1916—17|1917-18 1918-19 1919-20 1920-21 weak 
i} | | | . 
| | | | | 
November.....| $0.49 | $0.72 | $0.52 | $0.71 | $0.68 | $0.62 | $0.69 | $1.21 | $0.65 | $0.63 | $0.37 | $0.68 
December...... SEB AGB) GLB Me BOL Wo AEB SCR GBS TOS gz. |” 2G oso) . 64 
January......-- E4Siilpne62 ABA CORA SN ACS OES A LOR WOLD EG e Ge eee | 265 
February...... .48| .64 ARS eck TRIN PANN i AYE Pitas [onal BE a Ca Sai ae 65 
Mercheesen eee .48 |  .68 49 | 265). 73 Baa SBS) pent iy azOu anys eee . 66 
i Njarat Wiles hanes Sash ai7 56 | .68|. .76 66 |  .82 87 SON hea eaten ail 
Maryse snee  O Bia al 29 Bet Ile SS TALU SOHN ABA Pe oaks AL Meee LOZ Na oak | 74 
umezeencn te os 59 M75 60 73 275 | 63 92 They MIS Mbit BD Ae a 74 
Tuilyes gts 3h 67 68 61 2) a eetae eOSy aD OS 86 88 G0), |e 7 
ING EGE Aaa sed $6915.99) |p )203) [ene SON |: BL [pe 69), 1. 12 85 SOn inion neetiae 80 
September ..... “T1| 74) 074) 77 | 76.) 68 | 1.15) 276 | 670 | 54 | 76 
October........ WB) | rie) |e, EON ge, Iraj G4) lop n2h i 13) Ih GO| a fsGS) hyp 140) eee e si ee 
Weighted | | | | | | 
average..| .56| .72| .53! .70| .71 | AGT aile ty edule n tG4 | ABR eaaal 67 
| 


1 Compiled from Chicago Daily Trade Bulletin. 


TasBuLE 155.—Corn: Yearly receipts at 10 primary markets, 1911-12 to 1920-21, for crop 
year beginning Nov. 1.1 


[In thousands of bushels; i. e., 000 omitted.) 


| | | 
Market. 1910-112 1911-12]1912-13 1913-14 1914-15]1915-16 1916-17 1917-18 1918-19 1919-20 Hae 

(CnC Fea Ae a el Ne es 108, 431]131, 792) 84, 838,116, 348/101, 325) 78,723) 98, 786 61,366) 87,641 96,583 
Milwaukee............. ngewe - 9,410] 11,613] 15,804) 19,609] 9,887) 12,755| 12,374| 6,784) 14,652 12,543 
Minneapolis..........- ee | 5,423] 6,258) 10,710, 14,699} 5,661) 9,550) 16,715| 6,621 9,192 9, 425 
See To Cts aoe ak ae aa eae | 25,176| 22,762) 16,961] 18,626| 17,974) 21/312; 25,354| 19,219| 27,595 21) 064 
ntedueer eye yeu e. | estaba | 4,121] 2,996] 4,560| 4,582| 4,656] 2,882] 2,609 1,127/ 2,122' 3,406 
B/E ULRny ea ace i as | 2/857] 2,757) 2835) 4,058] 4,726] 3,192] 4,361| 1,633, 1,671 3,121 
RAS Clty oo ee tgs toy eee "| 19,646] 16,992) 27,494) 16,396| 25,837] 12, 743| 31,366| 16,146 11,218 19, 759 
rorenent rice we necit Cane) | 19,041] 17,923! 14,723) 16, 736| 35,948 31,533) 36,176) 18,511) 22,449 23,671 
CEO ae a eg Hee | 20,817] 22,618) 37,108| 24,599] 21,496) 29,820! 46,159) 21,805 23,297 27,516 
Indianapolis. .........- ie | 13,687] 15,974 14,118) 15, 087| 22,790, 24,421) 20,583] 15,905 19,991) 18, 061 
Crop year total....'....... 228, 609/252, 685 229, 151 250, 740/250, 300 226, 931'294, 483 169, 117/219, 758 210, 753 

| ll { | 


1 Compiled from Chicago Daily Trade Bulletin, 
2 No record, 
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TaBLE 156.—Corn: Monthly and yearly recerpts at primary markets, 1910-11 to 1920-21. 


{In thousands of bushels; i. e., 000 omitted.] 


| | | { | 
Month. 1910-11 1911-12 1912-13 1913-14/1914-15) 1915-16 1916-17 1917-18 1918-19) 1919-20)1920-21 Ae 

| F | | | Z 

Wall ca seNe et} [fae wiley it | 5) oes see y 
| | | 

November. .-..| 12,618) 14,427] 13,863] 12,485] 23,165) 17,614] 21,645] 13,412) 16,113) 13,232) 9,786) 15,524 
December...... 23,853) 20,828; 27,511] 38,552) 43,230) 26,414] 27,515) 18,357) 17,381] 22,205) 17,955) 25,995 
January. 2.2.22. 22,251| 27,534) 38,976| 27,763] 47,599) 30,362) 32,398) 24,551| 12, 405) 21, 239)..._... 28,508 
February...... 17,930] 33,576) 37,396] 23,500) 25,877] 36,413) 21,129) 39,150] 12,792) 24,169]_..___. 27,093 
Marchines. 3 17, 833) 19,586) 19,070] 24,988) 13,016, 24,173) 22,466 49,591| 17,843) 22,969]... ___ 23,154 
SARE TNe aeeee as 9, 879/ 10,726) 10,108} 9,948) 13,749) 16,665 15,992, 28,294) 9, 178|.10,669)....._. | 13, 521 
Mig yee aura 16,171) 15,412) 12,376] 10,784) 12,554) 17,768) 16,332) 19,010] 19,560) 10,894)..._._. | 15,086 
vin Nc ua neue 23,238) 23,740) 29,102) 24,322) 14,918) 13,919) 23,029) 19,163] 12,275] 25,763|..-...- 20,947 
TULL yan a 10, 863) 12,557) 13,032} 12,313] 14,367| 21,275] 17,155) 22,292) 27,125] 20,102)...__.. | 17,108 
Aupust.:...4..- 14,716, 13,232} 12, 403) 20,032) 13,767; 15,427, 14,145) 16,622) 8,229) 9,264|._._... 13,784 
September.....| 16,089) 20,212) 25,257) 15,031) 17,191) 18,359) 8,361) 22,746) 14,809) 19,852|......- 17,791 
October......-. 13, 178| 12,268) 14,373] 10,899) 15,245) 12,149, 8,209) 23,740) 11,849) 18, 707|....-.- | 14,062 

| [> [ear ual 

Crop year | : | | ; 
total... 198, 619 224, 098/253, 467/230, 617/254, 678/250, 538/228, 376 296, 928/179, 559/223 065)... .| 233,995 


1 Compiled from Chicago Daily Trade Bulletin. 


TaBLE 157.—Corn: Visible supply in United States, first of each month, 1910-11 to 
1920-21.1 


{In thousands of bushels; i. e., 000 omitted.] 


| | | | 


Month. (1910-11 1911-12/1912-13 1913-14 1914-15)1915-16 1916-17 1917-18'1918-19/1919-20/1920-21) ae 
| | - 
| | 
| | } | 
November. ....| 3,510 1,703 | 2,689 | 6,206 | 3,114 | 3,288 | 2,361 | 1,277 | 4,733 | 1,484 10,085 | 3,694 
December.-..... 1.545 | 27054 | 1,525 | 2/026 | 37382 | 4/387 | 2,677 | 1,932 | 2/216 | 1,477 | 4.597 | 27627 
January........ | 52099 | 5,140 | 5,879 [12,196 |19; 703 | 8,919 | 5,838 | 3,155 | 2.415 | 2/921 |_....:- 7) 120 
February...... 9,145 | 6,900 | 9,717 |16, 505 |34, 156 {14,773 [10,671 | 47623 | 5,549 | 3,575 |....-.. 11) 561 
March.......... 11; 794 |14)257 [17,918 /18, 374 41,238 |24,605 [12/931 | 8/939 | 4483 | 4,951 |....... 15,949 
April :: ss... 117166 15,914 [217494 |18) 812 /32,877 |27/697 |11;974 /19,016 | 2/514 | 5,669 |....... | 16-713 
May 2 .02f22 7,047 | 7,490 | 7,270 | 9,380 |20,203 [21,004 | 7,173 |16,111 | 4,245 | 5,035 [2.2.2.2 10) 596 
Nine. ee 4’685 | 5,699 | 2°549'| 4409 [12,795 [147505 | 27629 {13,038 | 2'600:| 2)740 |...1... | 6.565 
Taly cl 28h! 7,482 | 8,204 [11,479 | 7,589 | 5,225 | 6,870 | 3,277 |11,487 | 4,038 | 4,364 |....._. 7/002 
‘August......... 7,100 | 2,451 | 6,389 | 3,203 | 2,306 | 5,167 | 2,841 | 9/466 | 2,461 | 6,152 |..._.-. 4754 
September... 6,724 | 1,823 | 2/612 | 3,993 | 2,382 | 3,330 | 2/371 | 5,932 | “956 | 2,564 |. 1... 3,202 
October........ 6,339 | 3,101 | 7,308 | 5,461 | 3,444 | 5,093 1,163 | 5,503 | 2,163 | 7,587 |°02.07, 4.716 
) | . if 


1 Compiled from Chicago Daily Trade Bulletin. 


TaBLe 158.—Corn: Monthly and yearly shipments from primary markets, 1910-11 to 
1920-21.) 


{In thousands of bushels; i. e., 000 omitted.] 


| | | | | | 
Month. 1910-11/1911-12 1912-13 1913-14 1914-15 1915-16 1916- 17)1917-18 1918-19/1919-20)/1920-21 eae 
ASP Se ea (MPT Nae reeeee diy een letare oeble Bee dee 
November..... 9,060| 7,475, 6,419| 9,382] 11,321| 7,462 7,430] 4,324! 11,596] 6,739| 7,734] 7,988 
December...... 13) 747| 12; 937, 11,715, 15,961) 20,360) 11, 485| 13,628) 8,005) 10,300 11,563) 8, 505| 12, 446 
January........ 15, 043) 13,906, 24,681, 18, 101] 24,925) 13,190 15,020) 11, 084) 13,688 12,126... 16, 176 
February...... 12, 247| 17, 873| 28, 985| 12; 762| 19, 543] 16, 207, 127 105| 16,943] 9, 394| 12, 192|.....:. 15, 825 
Marchsesneen tes 11, 246) 13, 345) 15, 058) 15, 818) 14, 819) 14, Be 13, 819} 27,659) 7, 800) 11, 943)....._. 14, 603 
Marilee een et 12; 179] 12,648) 14, 846| 15,968) 20,302) 15,046! 14, 301| 18,065| 9,338) 5,931|....... 13, 862 
Mayaeus in irene 14, 997| 13,019, 9,667) 10,900, 14, 463| 15, 182, 11,593| 14,113) 8,217| 6,075|....... 11, 821 
VUE Meee eee 15, 678) 15, 196) 13, 257] 15,672) 14,177) 13,178) 13, 238] 9, 785) 9, 166) 10, Bs 12, 962 
Filyce een es 12; 178] 11,187) 14, 146| 10, 523) 10,328) 14, 972| 11,854] 10,041) 8,631| 9,599|....... 11) 346 
Aupust......... 10,775| 8,480) 9,542] 12,542| 9,584/ 11,527| 8849] 9,883] 5,469! 6, 700|......- 9, 335 
September..... 15, 055| 13,105, 13,471) 10,943, 9,092) 9,197) 5,237] 9,763| 6,914| 6,569)...__.- 9,935 
October........ | 12,041) 9,292) 10,296, 7,329, 9,212) 10,404 4,836] 11,796 7,322, 10, 137)... 9, 267 
| t ope fe eee 

Crop year | | | | | 
total...... 154, 246 148, 463 172, 083 155, 901 178, 126 152, 372 131, 910]151, 461 107, 885,109, S47)...-... 146, 224 

| | | 
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TABLE 159.—Corn: Average yearly receipts, shipments, and local consumption at 10 
primary markets, for five calendar years, 1913-1917.! 


[In thousands of bushels; i. e., 000 omitted.] 


cag) teat meee 
8 F p- con- : 
Market. Receipts.| 1 ents. | sump- | neta 
tion | sumed 
| 

Chica p meee he tt LEC OPW ee EE TL Te ..| 100,592 | 70,474 | 30, 118 | 29.9 
Peorias ls 23,843 | 10,080 | 13,763 58.1 
Indianapolis 23, 144 12, 702 10, 442 | 45.1 
St. Louis... 19,774 | 11,023 8, 751 44,2 
Cincinnati... 8, 504 4, 450 4,054 | 47.7 
TOG CH ca Seis ae Se UE eS i A ee a 20, 422 14, 728 5, 694 | 27.9 
INEilwy street ge nit Ses NNT Sonar CER At AS 13,666 | 10, 167 3, 499 | 25.6 
INGETIET EAT Oli emeM I Rents ae STEIN SS HVA MAID SPRITES ae 9, 366 4, 782 1, 884 | 20.1 
Crna MERE aS En Aan Oe Ler en se 27,352 | 25, 559 1, 793 | 6.6 
DUEL ULE Lene eevee ape anc iere UV ae) BA Se EES en te a 862 779 83 | 9.6 

Totals cask BS Bye asa ciate ak stale Ris Sidteeajeparsjareile = latantie haya tyal sc 247, 525 | 167, 444 80, 081 32. 4 


2 2-year average, 1916-17. 


TaBLe 160.—Corn: Monthly and yearly receipts at Chicago, 1910-11 to 1920-21.) 


[In thousands of bushels; i. e., 000 omitted.] 


i 
Month 1910-11/1911-12)1912-13 1913-14/1914-15 1915-16/1916-17|1917-18)1918-19)1919-20)1920-21 ar 
ie | | 
November...... 8,163) 7,838) 7,016} 2,805) 12,458) 7,627) 8,604) 4,851) 6,139) 4,851) 3,765) 6,595 
December...... 13, 857} 8, 925) 13, 267] 13, 842) 25,735) 9,675) 10,308) 6,228) 5,489) 7,487] 6,223] 10,718 
January........ 12, 745] 12, 904) 21,937) 8, 774) 20, 877| 11,952) 11,054| 5,797) 7,958) 8,124)....... 12, 212 
February....-.. 10, 061) 15,204] 21,454| 8401) 9,411) 15,673] 7,245) 10,555] 3,714] 7, 759]......- 10, 948 
March.......... 9, 872] 10,113] 11,016] 7,644) 4,928 8,222) 7,976] 14,045] 3,824) 8,549]/....... 8, 619 
April eae 4,696] 3,016] 3,622) 2,139} 3,877| 4,650) 4,486] 8,493] 6,140) 2,264)....... 4,348 
[Mayet nee c dt 9,054) 5,867) 5,135] 2,492) 4,267) 7,210) 5,060) 5,804) 3,334) 3,139]....... 5, 145 
Tonerse eee 15, 439) 12, 880) 16,302} 9,741) 4,873) 3,883) 8,380) 7,656] 8,077/ 8, 864)....... 9, 609 
July sce ee ae 5,092) 5,945) 6,379) 5,131) 6,537} 10,622) 5,310; 10,007] 4,887) 9,067).....-. 6, 898 
UIP UIS ieee seen 6,708} 6,409} 4,291) 9,925) 6,213) 6,375) 4,050} 5,254) 3,296) 3,721/....... 5, 624 
September..... 11, 237] 12, 426] 15,205} 8,146] 9,248} 9,439) 2,931) 9,530) 7,554] 12,061|....... 9, 778 
October...-..-- 6,881} 7,616} 5,795) 5,914) 8,054) 5,445) 3,883) 14,550) 4,802) 11, 268)....... 7, 420 
| fect cak eS ta SSS | 
Crop year 
total... ..)118, 805/109, 143 131, 419] 84, 954/116, 478/100, 773) 79, 287/102, 860) 65,214! 87,154)......- 170, 409 


1 Compiled from Chicago Daily Trade Bulletin. 
TasxiE 161.—Corn: Visible supply at Chicago, first of each month, 1916-11 to 1920-21.' 


[In thousands of bushels; i. e., 000 omitted.] 


Month. —_[1910-11/1911-12/1912-13]1913-14)1914-15|1915-16 1916-17 1917-18|1918-19| 1919-20 1920-21 pad 
255 | 1,186 | 3,487 | 834) 1,782| 249| 35/2,173| 593 | 6,238] 1,683 
5271 '576| 536 | 2,621|1,937| $47| 419| '760| 466 | 1,837 | 1,053 
1,293 | 1,893 | 6,785 | 9/609 | 2)691 | 1,757 | 681 | 290] 845 |....... 2) 996 
2,236 | 2,492 | 8, 436 |13, 826 | 3,893 | 3,589 | 1,079 | 1,185 | 836 |....._. 4’ 690 
5,276 | 6,107 | 9,381 |13,990 | 8,178 | 4,322 | 2) 627 0 6, 570 
8,341 | 8,749 | 9,995 |11, 450 |10,206 | 3,488 | 4, 761 i 
3,113 | 2)379 | 4,803 | 8,083 | 8,340 | 1,157 | 47722 
2,582 | '829 | 1/827 | 5,549 | 7,615 | | 195 | 3,729 
3,849 | 6,048 | 2)514 | 1,224] 3,147 | 248 | 47217 
812 | 3,033 | 1,367 | 515 | 1,802 85 | 4,287 
139 | 7522/1,006| 448] '951/] 252 | 1/933 
1,105 | 4,328 | 1,550 | 1,759 | 2,021 | 121 | 2)475 


1 Compiled from Chicago Daily Trade Bulletin. 


53187—21—Bull. 


982: 


12 


178 


BULLETIN 982, U. S. DEPARTMENT OF AGRICULTURE. 


TABLE 162.—Corn: Monthly and yearly shipments from Chicago, 1910-11 to 1920-21.1 


{In thousands of bushels; i. e., 000 omitted.] 


| | | 
| | | 
Month. 1910-11}1911-12}1912-13/1913-14/1914-15/1915-16/1916-17/1917-18|1918-19|1919-20|1920-21 ee 

| | | | | 

|" Fo igaeai| | 
November..... 5,992 | 3,743 | 3,462 | 4,429 | 5,916 | 3,403 | 2,625 981 | 5,268 | 1,996 | 4,703 | 3,653 
December......| 7,672 | 5,182 | 5,563 | 3,058 | 9,234 | 4’901 | 5/182 | 2,293 | 3,974 | 3'387 | 3/379 | 47535 
January........| 8,540 | 5,853 |14,076 | 4,773 |11,622 | 4/902 | 4,336 | 1,541 | 3,133 | 3,431 |....... 5,221 
February...... 6,602 | 6,960 |14, 430 | 3/327 | 8691 | 5,425 | 3,222 | 2'612 | 1,964 | 3,715 |......- 5, 595 
Match 0.2 su003 5,255 | 5,283 | 8,985 | 4,249 | 5,830 | 4,155 | 4,844 | 4,964 | 1,572 | 2671 |....... 4781 
Woriliccckna 7,020 | 6,515 | 8,208 | 6,705 | 9,309 | 4,513 | 5,195 | 27925 | 17715 | 7939 |....... 5, 284 
TE ey AUR NE 9) 128 | 6,527 | 5,015 | 4,423 | 5,204 | 5,422 | 3,029 | 3,204 | 2/964 | 1,205 |_.....- 4612 
Dimes). bene 10,935 | 8,191 | 7,242 | 6,727 | 5,828 | 5,015 | 3,624 | 2/370 | 2,228 | 2/478 |....... 5, 464 
Tealyeie guest | 8,022 | 6,299 | 8405 | 4/188 | 4/536 | 72584 | 3,846 | 3/051 | 2312 | 2:995 |... 5, 130 
‘August.0.0.... 5,759 | 4.408 | 5,421 | 6,132 | 4710 | 6,145 | 1/791 | 2/728 | 1,910 | 2/978 |....... 4 198 
September... 9,972 | 8,125 | 8,212 | 5,794 | 3/861 | 4,338 | 1,373 | 2,857 | 2)603 | 2,683 |......- 4 982 
October. 2h ese: | 7,753 | 6,853 | 5,231 | 3,723 | 5,515 | 6,345 | 1,427 | 5,084 | 3,076 | OF 084a See 5, 109 

Crop year | | | | | | | | 
total .....92, 650 |73, 939 Jo4, 310 [57,528 $0,256 |62, 148 |40, 497 (34, 540 |82, 019 [33,332 |....... 60, 122 
| | | 


1 Compiled from Chicago Daily Trade Bulletin. 


TABLE 163.—Corn: Monthly and yearly receipts at Minneapolis, 1910-11 to 1926-21.' 


[In thousands of bushels; i. e., 000 omitted.] 


| | 
Month. 1910-11/1911-12)1912-13)1913-14|1914-15 1915-16] 1916-17 1917—18|1918-19 1919-20|1920-21 nhs 
November..... 854 673 496 697 | 1,905 314 | 1,330 472 325 710 939 786 
December...... 1,863 | 581 | 1,156 | 2,867 | 3,062 | 685 1,599] 978) 953 | 2,380 | 1,758} 1,602 
January.....-. 1,156 581 | 1,172 | 1,412 | 2,706 743 | 1,723 | 2,593 | 1,430 | 1,229 |.-._... 1,474 
February.-.... 962 | 1,064 | 690 | 1,006 | 1,561-| 1,206 | 1,285 | 3,204 | 837) 924 |....... 1, 283 
Mareh: oo 0k 880 258 411 | 1,161 | 1,432 647 | 1,536 | 3,212 852 62h ses 1,101 
FN 0) el he ape typ 357 375 174 396 877 244 463 | 1,445 257 OAS Nes 513 
Mayie uc so Naas 596 385 256 373 612 238 441 631 430 eels 428 
UTILS ers sepse cee 734 361 602 969 942 278 494 877 440 O21 hoe eal 662 
Viel yas ess ae 265 295 302 512 527 331 243 669 524 ASO heey 411 
PATIGUSt i cece tte 663 345 408 581 373 299 176 | 634 318 S2ON ere 412 
September... .- 249 229 331 450 380 343 173 | 1,099 278 448 )....... 398 
October........ 382 229 279 433 369 278 81 794 337 48 shee 366 
Crop year 
tocalnie: 8,961 | 5,376 | 6,277 |10, 857 [14,746 | 5,606 | 9,544 116,698 | 6,981 | 9,317 |....... 9, 443 


1 Compiled from Reports of Minneapolis Chamber of Commerce and Daily Market Record. 


TaBLE 164.—Corn: Visible supply at Minneapolis, first of each month, 1910-11 to 
1920-21. 


{In thousands of bushels, i. e., 000 omitted.] 


Month. 1910-11 
November... .. 41 
December 19 
January 155 
February.. 353 
March 367 
April 351 
May 173 
June 6 
July 276 
August 74 
September. .... 81 
October........ 62 


| | 
| | | & 
191J—12|1912-13/1913-14|1914—15 |}1915-16|1916-17 1917-18} 1918-19} 1919—20)1920-21 gar 
| 
37 by 18 10 18 2 3 112 29 
11 6 21 187 15 18 | 17 89 44 
71 114 179 592 33 7? 7 22 145 
37 209 312 891 91 197 287 152 267 
120 | 88 332 | 1,104 92 231 578 89 310 
40 74 224 922 92 291 795 | 26 285 
29 | 7 44 866 90 152 883 12 234 
35 2 2 242 38 79 557 19 100 
40 | 44 61 54 4 5 370 | li 102 
3] 7 10 it 4 1 | 76 | 2 17 
3 | 17 13 22 14 2 34 | 7 24 
5 | 38 8 18 2 3 28 7 24 
| 


1 Compiled from Chicago Daily Trade Bulletin. 
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TABLE 165.—Corn: Monthly and yearly receipts at St. Lowis, 1910-11 to 1920-21. ! 


{In thousands of bushels, i. e., 000 omitted.] 


j | j 
Month. 1910-11|1911-12)1912-13 1913-14 |1914-15|1915-16]1916-17|1917-18|1918-19 1919-20 ioe wees 
| | - 
November... .. 947 | 1,195 | 1,280 982 | 1,037 | 1,148 | 1,164 | 2,204 | 1,957 | 1,335 843 | 1,315 
December.....- 2,059 | 2,312 | 2,525 | 1,711 | 1.584 | 1,579 | 1,896 | 1,547 | 1,508 | 2,441 | 1,416 | 1,852 
January.....--- 2,631 | 4,753 | 2,526 | 2,057 | 2,393 | 1,381 | 3,187 | 1,754 | 3,346 | 3,350 |......- | 2,738 
February -..--- 1,815 | 3,408 | 3,306 | 1,699 | 2,329 | 1,779 | 2,381 | 3,216 | 1,756 | 3,621 |....-.. | 2,534 
March......2..] 1,971 | 1,996 | 1,307 | 1,856 | 1,352 | 1,820 | 2,273 | 5,102 | 1,666 | 3,517 |......- 2,323 
Arori seN ees 1,434 | 1,919_| 2,173 | 1,010 | 2,127 |.2,455 | 2,079 | 2,800 | 2,215 | 1,835 |....2..] 1,983 
Mayne ene rs ah 2,573 | 1,936 | 2,376 | 1,502 | 1,339 | 2,016 | 1,907 | 1,716 OO eae om eee | 1,797 
June ete 2,452 | 2,347 | 2,307 | 1,638 | 1,707 | 1,783 | 1,555 | 1,480 | 2,370 | 3,548 |....... | 2,141 
Uy eee ae 2,034 | 1,529 | 1,041 | 1,046 | 1,378 | 1,400 | 1,711 | 1,488 | 1,079 | 2,300 |.......| 1,465 
August......--- 2,063 | 1,335 | 1,520 | 1,560 944 | 1,080 | 1,620 | 1,132 GAOT ple toon Reser ieele33i7 
September....-. 1,075 | 1,651 | 1,353 910 | 1,283 760 698 | 1,484 | 1,162 | 1,490 | | 1,180 
October. 22-2. 1, 666 900 | 1.188 | 1,008 | 1,138 727 885 | 1,869 | 1,435 | 1,097 | ; 1,200 
Crop year | 
total....- 22,720 |25, 281 |22, 902 |16,979 |18,611 |17,928 |21,356 |25,792 |20,123 [27,429 |....... | 21,929 


1 From Annual Statement of the St. Louis Merchants Exchange. 


TasiE 166.—Corn: Visible supply at St. Louis, first of each month, 1910-11 to 1920-21.' 


[In thousands of bushels; i. e., 000 omitted.) 


; : 
| | | 
Month. —_//1910-11/1911-12/1912-13/1913-14|1914-15 1915-16|1916-17 1917-18]1918-19] 1919-20 1920-21/10-3"- 
| | d . 
November. ...- 225 42 34 257 28 160 11 | 7 204 22 356 | 112 
December....--. 15 65 59 105 39 182 63. | 95 114 72 79 | 87 
January........ 221 244 192 345 286 315 244 78 121 eB eet ' 218 
February...-.. 344 397 159 411 433 327 295 | 156 416 WAL ee Seee ae 310 
Marche... 313 503 498 441 644 393 ‘421 | 293 279 Q80F sehen 407 
25 0) 94 es 297 637 | 267 407 139 | 326 342 | 809 287 Soar seems | 383 
1 IG yy ees en ea 40 DOG lav lLo 156 196 238 117 | 596 382 CUS nGase | 257 
MUM es ess 147 336 | 137 106 87 109 103 | 403 23 oles | Reerserere j 168 
Uni hy Sata a a ee 496 288 499 | . 347 67 | 164 55; 374 438 BAVA eobasoe | 302 
(Magus eo. 114 63 131 61 59 155 28 242 141 Be Ssadeu | 137 
September. ..-- 346 8}. 157 58 73 | 85 36 | 30 20 GP Sessaes 9 
October........ nee 2enlbunzell * 58 135 P47 eal 20) 69 2308 Geer | 100 
| | | 


1 Compiled from Chicago Daily Trade Bulletin. 


TaBLE 167.—Corn: Monthly and yearly receipts at Kansas City, 1910-11 to 1920-21.! 


[In thousands of bushels; i. e., 000 omitted.} 


| 
Month. 1910—-11,1911-12 1912-13) 1913-14/1914-15|1915-16)1916-17 1917-18/1918-19)1919-20 1920-21 eae 
| | | 
November.....| 800 | 1,030 735 | 2,224 699 | 1,676 978 | 1,598 875 
December...... 1,523 | 2,202 | 1,539 | 4,841 | 1,124 | 4,498 | 1,585 | 2,188 | 1,926 
January........ 1,650 | 3,056 | 1,981 | 4,716 | 4,394 | 3,570 | 1,233 | 3,168 | 4,491 
February...... 1,218 | 4,634 | 1,761 | 2,626 | 3,453 | 3,400 | 1,221 | 5,618 | 1,423 
March......... 1,372 | 1,411 | 984 | 4,495 | 494 | 3,299 | 1,370 | 6,634 | 1,284 
April. .........| 1,471 | 1,609 | 1,105 | 2,160 | 1,458 | 2,673 | 1,665 | 2,936 | 1,850 
WEN ie sodbaedeE 1,386 | 1,948 | 1,044 | 1,755 | 1,183 | 1,841 | 1,486 | 2,038 | 1,121 
nes ene: 1,823 | 1,633 | 1,693 | 2,859 | 858 | 1,161 | 788 | 1,676 | 1,554 
Mathys a as 1,836 | 1,109 | 1,054 | 825 | 781 / 1,166] 591 | 1,379| 795 
esi. | 2 eS. 477, 895 | 1,486 961 845 | 1, 226 658 | 1,434 381 
September.....| 608} 616 } 1,756 528 691 | - 75 545 | 1,425 358 
October.......- 862 | 839 | 2,000 | 425 | 545 573) 676 | 1,195 | 495 | 
Crop year | ers 
total... 16,026 |20,482 117,138 |28,415 |16,525 |25,728 |12,796 31,289 |16,553 |11,389 |....... | 19, 628 
i | ! 


1 Co npiled from Reports of Kansas City Board of Trade, and Kansas City Price Current. 


180 BULLETIN 982, U. S. DEPARTMENT OF AGRICULTURE. 


TaBLE 168.—Corn: Visible supply at Kansas City, first of each month, 1910-11 to 
1920-21.) 


{In thousands of bushels; i. e., 000 omitted.] 


if 
Month. 1910-11/1911-12/1912-13 1913-14 1914-15/1915-16|1916-17 1917-18/1918-19|1919-20] 1920-21 ieee ; 
November.....| 218 28 8 |. . 386 59 27 29 16 496 44 261 135 
December...... 197 49 20 |. 305 207 142 86 136 288 20 200 146 
January........ 419 242 232 | 969 476 | 2,038 381 440 236 OOF rea 553 
February...... 628 382 521 | 1,520 | 2,768 | 4,359 348 | 1,039 777 140 |...2... 1, 248 
Marche a 637 | 1, 364 928 | 1,660 | 5,168 | 5,624 499 | 1, 850-} 1, 017 SG) | Pree 1, 907 
Xpriles eee eas | 621] 1,149 | 764 | 1,532 | 2,961 | 6,371 | 299 | 3,228] 310] 359 |.....-. 1, 759 
Many eeeey sang 754 384 296 | 778 | 1,664 | 5, 442 229 | 2, 815 429 OOF as 1,310 
Mae eee 168 387 159 320 | 1,359 | 3,278 | 347 | 1,798 208 166n eee 793 
Silva see ee ee 279 265 640 | 743) 471 | 1,341 64 | 1,307 | 325 2808 | Perea 571 
MUgUStyse ee |. 152 68 148 291 103 470 16 930 150 Btls eoadaae 291 
September. .... | 789 366 118 |; 162 | 60 295 31 560 Ole 226 >} ieee 265 
Octoberss22 127 40 407} 110 79 369 53 588u| seater 303 eee 208 
| | | } 


1 Compiled from Chicago Daily Trade Bulletin. 
TaBLE 169.—Corn: Monthly and yearly exports by United States, 1910-11 to 1920-21. 


{In thousands of bushels; i. e., 000 omitted.] 


| | R { 
| | 
Month. 1910-11/1911-12/1912-13|1913-14}1914-15 1915-16|1916-17 1917-18 1918-19 1919-20|1920-21 WE: 
| 
November..... 2,018 | 1,321 | 1,102 | 444 | 2,153 | 1,642 | 2,290 | 1,622 | 1,710 | 962 | 1,829 | 1,508 
December...... 5,206 | 5,043 | 3,274 | 773 | 4,781 | 2,790 | 2,891 | 2,443] 991 | 1,526 | 3,041.| -2, 755 
January) ie) 9,947 | 7,646 |11, 317 | 1,148 | 5,244 3, 498 | 7, 253 | 1,956 | 1,177 | 2,211 |....... 4, 689 
February.-..... 11, 033 | 7,022 |12, 307 928 | 7,855 | 5,151 | 6, 597 | 3, 203 976.00) 791n) ese eae 5, 685 
March !!s2 242238 10, 054 | 5, 267 |10, 109 | 1,170 | 8,815 | 4, 837 |10,834 | 7,658 | 683 | 1,863 |....... 6, 129 
Aprilesss aeons 5, 374 | 1,815 | 5, 596 710 | 9,105 | 4,898 | 6, 463 | 8, 645 699: TAT oleae 4, 445 
WMiays.s sre unin 3, 715 831 | 1, 252 538 | 3, 735 | 5,336 | 4,838 | 3, 793 878 CEU BSa sess 2, 567 
TUNE Lae eee 4, 650 657 743 926 | 3, 845 | 4,811 | 3, 720 | 3, 279 910 |) 885 |... -cn.. 2, 438 
Trays see we 2,410} 777) 926] 576 | 2,179 | 5,483 | 3,146 | 2,009 | 588 | 1,151 |....... 1, 925 
Atioust: 22 1s 11,314] 561] °745| 494] 959 | 6,700 | 2,670 | 1,850 | 716] 781 |....-2. 1,679 
September..... 3, 778 873 670 | 1, 152 888 | 3, 761 980 | 2,469 | 1,210 | 1,034 |....... 1, 682 
October: 222525. 2,934 | 1, 154 404 | 1,052 | 1,228 | 3,891 | 1,602 | 2, 335 868 | 1,417 |..-.... 1, 689 
| | —-- 
Crop year 
totals 2222 62, 433 (32, 967 |48, 445 | 9,911 |50, 787 |52, 798 |53, 284 /41, 262 |11, 406 15,468 |....... 37, 876 


1 Compiled from Monthly Summary of Foreign Commerce. 


TasiE 170.—Corn: Monthly and yearly exports of corn meal and corn flour, from United 
States, 1910-11 to 1920-21.} 


{In thousands of barrels; i. e., 000 omitted.] 


Month. 1910-11/1911-12 1912-13 1913-14 /1914-15|1915-16|1916-17 1917-18]1918~19/1919-20]1920-21 15 RC 
November... .. 35 29 32 25 28 33 37 | 82 33 31 85 42 
December. ....- 36 44 40 | 19 40 39 43 | 83 25 31 146 51 
Januanyocee see 57 63 | 39 18 45 30 44 55 292 PA Naeaacer 67 
February ...--- 46 34 | 67 20 49 30 21 119 161 Be el eect ce 58 
March liaise 56 38 50 28 71 44 37 162 177 Sifellsocecun 70 
Aprils: a 52 39) 28 37 33 35 33 101 112 ATTN ey pete 62 

DY nt ela 39 31 32 41 59 34 92 304 87 OR eaotes 77 
Juries. 2 hee ae 32 26 | 32 33 42 55 87 381 87 Tad t earersec ret 82 
JULY eee eee 37 29 | 32 23 | 34 25 125 295 38 S04 eae 67 
ANLEUS tie se=jas7 24 32 | 22 30 | 28 28 206 167 96 WS Hos scoe 76 
September. -...- 31 30 | 26 25 28 30 239 92 41 38) ieee 58 
October........ 42 29 | 37 26 30 31 161 57 50 NEVE eednee 63 

Crop year | 

Lotalese 487 424 437 325 | 487 414 | 1,125 | 1,898 | 1,199 6983 eeee eo 749 
| 


1 Compiled from Monthly Summary of Foreign Commerce. 
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TaBLE 171.—Corn: Yearly exports from the United States, by countries of destination, 
1910 to 1920.3 


{In thousands of bushels; i. e., 000 omitted.] 


Exported to— 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 
Beleiamieaseie 1,144 | 2,681 | 1,406 | 1,648 60 | 104 5\| 581 | 3,467| 1,010! 72 
Denmark fo 2,451 | 3.083'| 1,546,| 5,390 | (2) {11,170 | 9,527 | 7,057 |....... 335 ¢\. setae 
rane, epee dd Sain 446 | 1,626 | 452) 442 55 | 3,772 | 2,560 | 1,533 | 1,370 | (2) 190 
Germany............-. 4,537 | 7,971 | 6,801 | 6,545 | 303 TC WE ae eC AU ee | 1,324 
Tita apie eels els ad 52 Aah 70 (2) DLO TiNl 2 LOGE | arts [yeaa 
Netherlands........... 5,185 | 7,147 | 5,658 | 7,192 | 374 |15,876 | 5,706 | 7,924 46 | 100 424 
INORWaAYeREoceeeteiercnl nceiicee GY) con scec W583 |S feree-1= 614 OTe eens acs leone cee | (2) 
Rortupaley er me aha ie a ANS GS aee TO2h| asap Res (CDE MER SN er ee RIS A ieee 
SiwvGcl Ores ert ets[eecicts A creche IN Ee ee AE eh 1,023 433 CLO TO ig HS a Sta Fa eo 
United Kingdom...... 10,668 |17,724 |10,616 |14,983 | 541 | 2,850 | 5,627 124,494 |15,659 | 948 | 2,707 
All other in Europe... - 3 Si Gagauas 10 (2) 31 1 120 53 118 4 

Total Europe....|24,434 |40,385 |26,483 37,134 | 1,333 [35,526 /24,176 [43,284 [22,791 | 2,511 | 4,804 
} I | 
@anadawe ee elie 5 6,179 |13,410 | 9,569 | 8,098 | 4,642 | 8,238 | 6,569 |15,725 13,229 | 6,542 | 10,065 
Moxico. Lyin ©) ee>. 3,258 | 7,067! 1,168] 543} 467 | 1,588 | 3,679 | 2,531 | 2,736 | 1341 771 
Cubase. 2,377 | 2,295 | 2)118 | 2,373 | 2,410 | 2/267 | 3,231 | 2819 | 1,074 | 1,965 | 1,804 
All other in North | | 
PATITERICA Seamer nie 538 627 647 | 653 505 948 544 317 69 38 | 123 
Total North 
America....... 112, 352 |23,329 |13,502 |11,667 | 8,024 |13,041 |14,023 |21,392 |17,108 | 8,679 | 12,853 
South America........ (eater: reve Mme" Tene | aay | etaas MTN al eboo.|Micayean neue 3 
PAIS] Bere me puceen weaerel| i ae ok (2) ean) pulegs ee 176 De sei (2) (2) 1 
Oceania see ee (2) (3) (2) | 1 1 (2) 1 3 (2) (3) | 1 
ITC aes eek ct vee nine Bunce 29 1 189 4 10 1 13 (2) (2) 9 
Grand total...... 36,803 63,762 |40,039 49,065 | 9,381 |48, 786 [38,217 [64,721. |39, 809 |11,192 | 17,761 


1 For year ending June 30, 1910-17 inclusive, calendar years 1918-20 inclusive. 
2 Less than 500 bushels. 


TABLE 172.—Corn: Graded by licensed inspectors for half yearly periods, all inspectio, 
points, in carloads, July, 1917, to Dec., 1920. 


Inspected receipts by grade. 
Period. 
No.1. | No.2. | No.3. | No.4. | No.5. | No.6. oes Total. 
July-December, 1917......-.. 10,113 | 30,147] 11,562] 7,080] 5,804| 5,881] 15,030| 85,617 
January-June, 1918........... 966 | 11,311] 42,350] 40,712| 31,476 | 27,528 | 52,650 | 207,493 
Total, 1917-18.......... 11,079 | 41,458 | 54,412] 47,792 | 37,280) 33,409 | 67,680 | 293,110 
July-December, 1918........- 29 | 7,034| 19,345 | 20,315 | 16,848] 18,128| 40,435 | 122,934 
January-June, 1919........... 1,347 | 15,262] 28/875 | 29,843 | 19,734] 7,909] 7,924] 110,894 
Total, 1918-19.......... 2,176 | 22,296 | 48,220 | 50,158 | 36,582] 26,037] 48,359 | 233, 928 
July-December, 1919......... 12,622 | 21,295 | 11,302 | 18,718| 10,753| 4,747| 5,626 | 85,063 
January-June, 1920........... 4555 | 19,510 | 27,829| 38,380 | 16,957] 5,041| 6,906 | 119, 178. 
Total, 1919-20.......... 17,177 | 40,805 | 39,131| 57,098 | 27,710| 9,788 12,532 204,241 
July-December, 1920........- 25,119 | 31,388 | 12,806 | 12,098| 5,494| 3,592] 5,850 | 96,347 
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TaBLr 172.—Corn: Graded by liscensed inspectors for half yearly periods, all inspection 
points, in carloads. July, 1917, to Dec., 1920—Continued. 


Period. 


July-December, 1917......... 
January-June, 1918........... 


Total, 1917218... 2089.2 


July-December, 1918......... 
January-June, 1919.......-... 


Motal, 1918219.) to 


July-December, 1919-........ 
January-June, 1920..--......- 


Total, 1919-202), 


Inspected shipments by grade. 


Sample 


No.1 No. 2. | No.3. | No.4. | No.5. | No.6. grade. Total. 

1,414 | 21,833] 8,128] 3,196 | 1,280] 1,303| 2,517] 39,671 
163 | 6,831 | 40,595 | 23,631| 7,940] 8,476 | 13,396 | 101,032 
1,577 | 28,664 | 48,723 | 26,827] 9,220] 9,779| 15,913 | 140,703 
285 | 4,646 | 16,935| 8,990| 5,706| 8,873 | 20,112 |» 65,547 
196 | 12,175 | 27,795 | 11,606] 3,552] 1,947| 23494] 59,765 
481 | 16,821 | 44,730 | 20,596 | 9,258 | 10,820] 22,606 | 125,312 
2,520} 20,050] 11,854| 4,764| 1,682] 1,633] 1,934| | 44,437 
534 | 13,945 | 20,257 | 10,791| 3,337] 1,120] 1,412] 51,396 
3,054} 33,995] 32,111) 15,555] 5,019] 2,753| 3,346 | 95,833 
"6,921 | 31,628 | 8,608 | 2,477 468 | 1,107] 1,999| 53,208 


TABLE 173.—Corn: Graded by licensed inspectors for yearly periods, all inspection points, 
in carloads, July, 1917, to June, 1920. 


JULY, 1917-JUNE, 1918. 


Inspected receipts by grades. 


Color. 
2 Sample 
Now. | No. 25.) No2352|)) Nov4s'|* No:’5. </SNox6t erade. Total. 
WIL Gee ee ne ae 2,644 | 11,465 | 18,927 | 15,745 8, 932 Ty 590) Eee Ne 65,312 
NAN ON: Pas AN ee te 3, 704 |) 11,655 | 14,445 | 15, 561 |. 17,218 |. 15,177 |_.......- 77, 780 
ei Gib, CoG la Ap ena ELAN AR pee ea 4, 731 | 18,338 | 21,040} 16,466 | 11,130} 10,633 67,680 | 150,018 
Motalosssee te eae eile 11,079 | 41,458 | 54,412 | 47,792 | 37,280 | 33,409 | 67,680] 293,110 
JULY, 1918-JUNE, 1919. 
Wihite eae RUE 817 7,980 | 15,657 | 13,179 9,692 7938 7, 585 62, 848 
STN EE ae ees Ae ae 956 | 10,113 | 23,546 | 27,313 | 19,360} 12,670} 12,602} 106,560 
SATB [ESM UVC 2 TT to TD 403 4, 203 9,017 9, 666 7, 530 5,429 | 28,172 420 
ALO EY areas eres ises aS 2,176 | 22,296 | 48,220 | 50,158 | 36,582 | 26,037 | 48,359 | 233,828 
JULY, 1919-JUNE, 1920. 
3,218 | 10,882 | 10,613} 11,903 2, 856 1, 557 2,308 43, 337 
11,267 | 20,957 | 17,955 | 30,772 | 15,323 | 4,219] 4,478] 104,971 
2? 692 9 666 10; 563 | 14,423 9,531 4,012 5, 746 56, 633 
17,177 | 40,805 |. 39,131 | 57,098 | 27,710 9,788 | 12,532 | 204, 241 
JULY, i917-JUNE, 1918. 
Inspected shipments by grade. 
Color. ; 
No.1 No. 2. No. 3 No. 4 No. 5 No. 6. rar ae Total 
NYT SA ae RN ge a i a 421 7,697 | 13,397 5, 800 1,730 TS11 us eeene hee 30, 856 
WCHL O We eRe usd gases 573 7,374 | 12,765 8,171 3, 866 3,080) ERE 36, 338 
a. bide’ PER eRe mn ean SPL 583 | 18,593 | 22,561 | 12,856 3, 624 4,379 | 15,913 73, 509 
Motalesceaes Uae wenee 1,577 | 28,664 | 48,723 | 26,827 9, 220 9,779 | 15,913 | 140,703 
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TABLE 173.—Corn: Graded by liscensed inspectors for yearly periods, all inspection 
points. in carloads July, 1917 to June 1920—Continued. 


JULY, 1918-JUNE, 1919. 


Inspected shipments by grade. 
Color. fit PF TAR TERT Re pain eerie MUR OTe CenT TANT 
7 | Sample | 
| No. 1. | No. 2. | No. 3. | No. 4. | No. 5. | No. 6. | grade. | Total. 
ee Pleats Mie Ret | Ks eo 
ANA O-es es sea eeenane us aseae 261 7,513 | 10,639, 4,358) 2,296 2,516 2,202 | 29,785 
RYiellow arene pm ays hain 137 6,397 | 21,843 10,601, 3,906 4, 259 5,053 | 52,196 
Nine MEN NEL A REE” 83 | 2,911'| 12,248) 5,637} 3,056 | 4,045) 15,351 |  43°331 
MDG ialea ny yO Ne: | 481 | 16,821 | 44,730 20,596 | 9,258 10,820 | 22, 606 | 125,312 
| | } 
JULY, 1919-JUNE, 1920. 
AIVOU RAG soe (ds Sd ALE cae 602 | 10,573 5, 589 2,376 393 356 346 20, 235 
SCE Tuono ae a 2,124 17,211] 16,987] 8,008] 2,293 877 656 | 48, 156 
TNE GU) ds sea a ol lg 328 | 6,211} 9,535) 5,171 | 2,383 | . 1,520), 2,3447|<\\ 97/449 
otaleeenmep ns ee 3,054} 33,995 | 32,111! 15,555] 5,019] 2,753 | 3,346| 95,833 


TABLE 174.—Corn: Yearly production in United States and principal producing States, 
1901 to 1920. 


(Thousands of bushels; i. e., 000 omitted.) 


State. 1901 1902 1903 1904 1905 


Winged Stabesweast 0) prs ap fae Mat als pee 1,607,288 |2, 620,699 |2,339, 417 |2, 520,682 | 2,744,329 


27,903 | 23,224] 41,736] 41,877 42,972 
37,858 | 35,094} 46,078 | 47,335 47) 955 
198,026 | 372,436 | 264,087 | 344,134] 382,752 
87,754 | 171,332| 142,581 | 143,397| 187,131 
230,265 | 297,686 | 229,218 | 303,039] 305,112 
61,506 | 222'806| 171,687| 134,610 | 193,276 
49,575 | 90,093] 82,546] 86,816 94, 894 
35,797 | 33,827] 40,727| 41,809 48,997 


Waceicippisem ius) gos el aiues na ae st a 22/473 | 24'659 | 39,848} 39,710 30/028 
Missouri........- a GEO eR be ga sda Saat 66,436 | 264/233 | 202/840 | 151,523] 203/295 
PN Gimasleatinmetne iy ok de ee oe 109,142 | 252,520 | 172/380] 260,943] 263, 552 
Nom meanness) sie ae 1 Ay Vie Pees 30,642 | 37,623} 38/595] 40,705 37, 596 
Dione Mem TNA yy cl alate ls lege _....| 80,313 | 121,609] 88,096] 99,629] 112/399 
Ki lhioriamem iy Sy 11 aun See ar De 1h 10,324] 40,502] 34,748] 48,612 43,145 
TPYSTEDTISG 7 PVCS eae pe pn RN COS 51,003 | 53,658| 45,448] 487536 56, 086 
Saver. 1D) ROUEN ac EA 29,843 | 29,813] 41,618] 43,855 51,615 
iMlenimessee anne) ore cen ove ie liege Gene aud 45,130| 73,081 |  75,284| 80,890 77,208 
REE laws aaa Ra OR EI aa Mera 60,051 | 44,867] 140,751 | 136,703] 139,146 
Virginia. ..... 40,903 | 41,346| 39,741 | 42,900 43,515 
TISCDIESIE o/s a a I eae inate ey OORER IETS 40,021 | 42)425| 43,639] 45,120 55, 408 
State. 1906 1907 1908 1909 1910 
TUIraE via f STV ana eS EM a AUR TEA 7 2, 895, 882 |2,512,065 |2,544, 957 |2,572, 336 | 2, 886, 260 
PAT apa BOn MSH | erie ARe Nahi. 2) ov bee adin ll 47,849 | 45,896 | 44,835 | 30,696 | 51,300 
Genreiaen er ta RUT Cee, ean 1 52,067 | 57,538 | 53,750 | 39,375 | 51,982 
iferioseee e ec Tr 0 eae URE le 347,170 | 342,756 | 298,620 | 390,219 | 400,775 


Indiana 168,840 | 137,835 | 195,496 | 188, 640 
270,220 | 287,456 | 341,750 | 343,761 
155,142 | 156,200 | 154,652] 170,050 
93,060 | 84,823} 83,348] 101, 500 
43,605 | 46,835 | 67,897] 66,708 
427500 | 45,845 | 28,429] 53,095 
241,025 | 203;634 | 191,427] 247,500 
179,328 | 205,767 | 180,133 | 191,565 
45,078 | 50,166 | 34,063] 49,290 
117,640 | 136,675 | 157,513 | 144,540 
65,737 | 113,265 | 122/939] 94,283] 91,760 


ermsylivanial \0 1 ome MOLL AVON te ee aii 57,960 | 45,922] 57,275] 41,494 58, 630 
Spun Dakota 6/0 22 Reka Syd TORR yk a iain 62,813 | 47,175 | 57,677 | 55,559 | 52,500 
Pieninessee isc cei Mee OT GEL IS DMR en 86,429 | 78,364] 83,080] 67,682 88, 060 
STIPE NONE  SaT RUER BF) ra Un 155,805 | 155,589 | 201,848} 75,499] 140,080 
SEEN Sa OO IDI oe NTR A 45,189 | 46.025 | 50,050] 38,295| 49,980 


BNVIISCOUSIM eee co cisinccisiais tee BUBSEAEBosbcaUCDbSNS 60, 106 46, 688 49,674 49, 163 49, 400 
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TaBLE 174.—Corn: Yearly production in United States and principal producing Siates, 
1901 to 1920—Continued. 


State 1911 1912 1913 1914 1915 
| 
United Statesiy sea. see ae ee eee eee 2, 531, 488 |3, 124, 746 |2, 446, 988 |2, 672, 804 | 2, 994, 793 
(Ala ba Mae Sree Docc ses qeeen mee en lec Saas eos 54, 000 54, 180 55, 360 55, 488 66, 300 
Georgia aero arcs se See pete te ae 2 atu aratetarael jets siete | 59, 072 53, 958 63, 023 56, 000 64, 950 
Tinois | 426,320 | 282,150} 300, 034 374, 400 
Indiana | 199,364 | 176,400 | 163,317 | 190, 950 
TOW aes Sa lcs pes | 432,021 | 338,300] 389, 424 298, 500 
Kansas | 5 174, 225 | ° 23,424 | 108,225; 172,050 
Keen tuckeyssasimce ccc seme oe mee eee iehce semen see esse | 93,600 | 109, 440 74, 825 91, 250 105, 000 
Minnesota s5e- ie oi tae Sis ee oe Se oS hess | 74,140 78, 177 96, 000 91,000 | 64,400 
MisSissippis: sats bases ain se eee ease en a | 54, 150 56, 840 63, 000 58, 275 67, 450 
MAISSOULIS ete eae eee eee ne Soe en sen | 192,400 | 243,904 | 129,062 | 158, 400 191, 750 
sNebraska aero esac hsentad we eo fc qnecee tara | 155,925 | 182,616 | 114,150 | 173,950 213, 000 
North Carolina sates cense sae toe nat eeiee ee eee eecor 49, 680 51, 106 55, 282 57, 550 60, 900 
COTTON ae ea ME ese oe ee perp ee 150, 540 | 174,410 | 146,250 | 142,715 | 153,550 
Oklahoma BGA sl sayegser ee sd Paks ae ae es ee 36, 888 | 101, 878 52, 250 50, 000 112, 100 
Bennsylvaniarceosteeete we ocd We ke cic ce oboe wines bates 63, 858 61, 582 57, 057 62,178 58, 520 
South Dakota 50, 820 76, 347 67, 320 78, 000 94, 250 
Tennessee 91, 120 88, 298 68, 675 80, 400 93, 150 
TPexase . sa ee eres 69, 350 | 153,300 | 163,200 | 124, 800 166, 850 
VAT ZINA see eam cs cae oe Naboo come ciceeteeTe mee coe | 47, 520 47, 520 51, 480 39, 380 60, 562 
Wisconsin 58, 080 58, 262 66, 825 69, 862 40, 825 
State 1916 1917 1918 1919 | 1920 
Z | 
WnitediStatesteon.-cc.ccscsos Pipa al ae aN te 2, 566, 927 (3, 065, 233 |2, 502, 665 |2, 858, 509 | 3, 232, 367 
MIS DAMA meeere ecobes axe er oer ee oe ok atnoscace sea | 47,8121 77,200 63,919 | 62, 843 67, 149 
Georgiasasestsss seh scares See ene se eee eee eee ees | 62, 000 72, 000 68, 850 69, 890 76, 500 
TATA OIS Sosa Le Bh ee oe Soa Sh ate nS lec Ci | 300,900 418,000 | 344,350 | 294, 000 294, 168 
VOGUE a ys ee Se Sp ae oe PIES UE UN a a 174,658 | 196,776 | 165,000 | 166, 500 184, 072 
Gwar siemens en stems 366,825 | 410,700 | 352,800 | 416, 000 473, 800 
Kansas..... 69,500  =119, 028 43, 523 62, 320 137, 535 
Kentucky 95,200 114,975 | 91,000 82,500 | - 100,650 
Minnesota 87,100 | 91, 800 111,200 116, 000 118, 125 
Mississippi | 47,600 77, 613 66, 300 59, 700 63, 680 
IMISSOUTIS eae eon cree eee Pe AOS PLUS NS eo ae 132,112 | 241,500 | 133,860) 152, 550 198, 880 
ING Draka pee yee. boar eee Roe em timers FL abel 192,400 | 249,480 | 123,086 | 184, 186 255, 528 
North Carolina 48,100 | 58,400} 63,630 | 53, 200 64, 032 
OHNO SS 35k GS BSS 3e See BOE See eBay ape A sue 113,400 150, 100 129,600 | 161, 392 162, 099 
OKlahoma 53, 325 33, 150 23,250 | 69, 600 89, 320 
IPOnnSVLVAl assesment ries ced. mee teenies Serio pee ae 56, 550 61, 425 59, 160 72,192 |}. 67,050 
South) Dakotaee-e east sce sees See area cia Aarne eine | 84,075 | 93,800 | 105, 400 91, 200 105, 600 
PREM CSSCCL Seen se Stepan a tee eee ee eee oe | 78,000 104, 400 78, 000 70, 620 93, 100 
PROX AGS Spine ps an au eleprer noone ceo eile cine eee | 129, 200 75, 900 65,000 | 195,000} 174, 200 
Virginia.-.... 58, 800 56, 700 44, 800 46, 760 50, LOO 
Wisconsin 60, 840 42, 196 68, 742 86, 715 6, O44 


TasLe 175.—Corn: Yearly production and disposition of crop, United States, 1910 to 
1920. 


{In millions of bushels; i. e., 000,000 omitted.] 


Year. | Acreage. 


Produc- chantable| 


tion. produc- | 
tion. 


104 2, 886 2, 493 
106 2, 531 2, 028 
107 3, 125 2, 655 


Acres. | Bushels. | Bushels. | Bushels. 


| 


| Mere | Shipped | Con- 


out of |sumedin 
| county county 
where where 
grown. | grown. 
} 

Bushels. 

662 2, 216 

518 | 2,073 

681 | 2,371 
422 2, 083 

498 2, 159 

561 | 2, 442 

451 | 2, 170 

678 2, 307 

363 2, 185 

CHF tel pees ee 


On farms 
following 
Mar. 1. 


Domestic 
e s 
On farms| @CUaIng 
following eat 
Nov. 1. 2 
(Bees year 
| July 1 
Bushels. | Bushels. 
124 66: 
65 42 
138 51 
80 il 
96 51 
88 40 
34 67 
115 49 
70 23 
142 17 
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TaBLE 176.—Corn: Yearly production in foreign countries, 1901 to 1920. 
{In thousands of bushels; i. e., 000 omitted.] 
Country 1901 1902 1903 1904 1905 1906 1907 1908 1909 1910 
| 

@anadae ak: 25,621! 21,159} 30,211, 20,880| 20,923| 23,989] 23,276] 22,873| 19,263) 18, 718 
IMexicosetnercnese 93, 459) 78,099} 90,879) 88,131} 86,544) 110,065) 100,000; 150,000) 170,000) 190, 766 
Argentina........ 98, 842; 84, 018) 148, 948) 175, 189] 140,708] 194,912) 71,768) 136,055] 177,155| 175, 187 
WHT a i 1,500). 866} 1,118] 1,477| 1,244 846) 1,500/ 1,344/ 1,178| 1,378 
Wiruistiayee ee eeee. 5,576| 5,060} 5,289) 3,035] 4,417) 3,226) 5,359] 4,004) 6,671| 6,514 
Austria-Hungary.) 175, 193) 139, 126] 183,994! 89, 757| 139,307] 210, 472| 196, 620| 190,649] 210,241) 240, 196 
ul pariae een 25,000) 18,109] 22,836] 12,758] 18,141| 27,780] 14,080| 20,717| 20, 472| 28, 360 
Hrances ten) 26 393) 24,928| 25,360) 19,482] 24030] 14,581] 24,027| 26,247] 26,075| 23, 399 
Tita ly porate eee 100, 455| 71,028} 88,990) 93,640| 97,266] 93,007| 88,513) 95,953| 99,289] 101, 722 
Portugal......... 15, 000| 16,000! 14,000] 15,000} 15,000} 15,000] 15,000) 15,000| 15,000] 15,000 
Roumania....... 116, 945} 68,447) 80,272) 19,598] 59,275] 130,546] 57,576] 78,892] 70,138] 103, 665 
Russian Empire .| 68,394! 48,647| 50, 732| 26,032| 33,331] 70,501) 50,764; 61,112| 39,598] 77, 182 
Serbia: 18, 849| 18,396] 19,479] 9,498] 21,431] 27, 786| 17,691) 21,010] 34,453] 33, 204 
Spans era 25, 759| 25, 272| 18,759} 21,300] 31,880] 18,714] 25,372] 20,115] 26,433] 27, 366 
Nfricasemeee es 37, 208) 36,899] 36,118] 38,862] 50,810] 50,844] 55,702] 85,402] 85,426] 90, 850 
Australia.........| 10,169] 7,846] 5,615] 10,519] 8,880} 9,262] 10,912) 8907}  9,644| 11, 863 
Grand total| 844, 363) 663, 900) 822, 600) 645, 158] 753, 187/1, 001, 531| 758, 160} 938, 280|1, 011, 036]1, 145,370 
Country. 1911 1912 1913 1914 1915 1916 1917 | 1918 | 1919 | 1920 
@anada.j-<-..-...:- 19,185} 16,950] 16,773} 13,924) 14,368} 6,282) 7,763) 14,205] 16,940) 14,335 
Mexicos 2205). 190,000| 190,000] 82,519] 73,443| 60,000] 110,065] (*) | 75,985) (4) |....... 
Argentina......... 27,675] 295,849] 196,642] 263,135] 338,235) 161,133] 58, 839/170, 660/240, 144/258, 686 
G3 lis a ae 1,221) 1,527] +-1,647) ~=—«1,505] +~—-1,8492| += 1, 570| 1,338] 1,446] 1,702] 1,689 
Uruguayan ee ae 3,643) __7,963| 5,343] 7,142) + 11,382) 4,604] 6,815] 7,086] 6,574| 2,784 
Austria-Hungary .| 181,701] 224,373) 226,492) 215,079] 220,600] 220,600] 2,810) 2,291) 2,115] 48,319 
iBulpaniaeeeeeea 30,589 28,475 33,200] 30,901] 29,821] 17,471) 17,780] 8,144] 39, 412] 39,650 
ranice sae ni 16,860] 23,753] 21,078] 22,530] 17,104}  16,636| 14,902) 9,760] 9,976] 16,793 
Hpalypee yee we 93,680| 98,668} 108,388) 104,966] 121,824} 81,547| $2,771] 76,590) 85,846] 86,661 
Bonincaloneene: 15,000) 15,000] 15,000} 15,000) 9,275) 9,275|........ (1) @Ee ase 
Roumania. . sa: 712| 103,921| 114,662] 102,552} 86,412} 86,419|__...... (1) |137, 412] 92, 950 
Russian Empire... 81,929) 79,608 72; 793} 80,911) 63,183] 80,727)......-.. (2) asl aoe 
Serpiase eit ty 26,531|  22,833| 23,621] 20,000] 12,000] 12,000)........ (1) (by, ai 
Sain ease Ht 7 28) 730| 25,069 25,140) 30,325] 29/096] 287642! 29,369] 24, 141} 25,555] 27,692 
INGEN Sie A AUR 8,843} 11,612] 100,034} 100,449} 102,055] 118, 265 110, 992/111,628} (@) |....... 
INiricas sy. Sue 99,287} 92,061] 88,268] 109,433] 76,760} 94,666] 100,575] 45,143) 41,525]....... 
MUsirealics sola 13,933} 9,500/ 8,841]  9,173|  8,455| 6,792] 8,526] 8,843| 6,912|....... 
Grand total.| 949, 519|1, 247, 142|1,.140, 44111, 205, 468]1, 202, 412|1, 056,687] 442, 480/555, EOE UB 589, 559 


1 No Official statistics. 


TABLE 177.—Corn: 


Yearly exports by principal exporting countries, 1901 to 1920. 


[In thousands of bushels; i, e., 000 omitted.] 


Country. 1901 1902 1903 1904 1805 1906 1907 1908 1909 1910 
JNidueral bse Sh ooeee see 43,789 | 46,960 | 82,846 | 97,222 | 87,488 |106,048 | 50,262 | 67,390 | 89,499 | 104,727 
Austria-Hungary.... 512'| 3,011 311 174 63 22 120 382 48 1, 069 
Belsiumeas 5 fo 4,657 | 4,347] 6,580 | 6,288 | 8,078 | 6,589 | 7,645 | 6,135] 7,088 7, 582 
PET TAS HRS Ove bE Al (ria, os Se a Ni ike ee seh tee SR Ue 1,667 | 1,686 | 5,469 6, 517 
Bullsariae see hye 9,883 | 7,883 | 5,089 | 9,763.) 3,870} 5,659 | 10,225 | 4,394) 5,009 4, 823 
Netherlands......... 5,606 | 4,726 | 5,373 | 4,449 | 4,279 | 6,010 | 8,216 | 6,957) 7,309 5,101 
Roumania» os.) 222. 45,724 | 43,013 | 31,080 | 18,042 | 1,441 | 23,756 | 54,721 | 28,960 | 29,092 | 23,419 
IMO. doe eeeraere 19,160 | 44,149 | 25,350 | 18,634 | 7,372 | 9,880 | 38,636 | 23,545 | 26,536] 17,686 
SOE D Ieee e cies fa 1,790 | 1,092 172 130 806 | 1,755} 4,046 | 1,934} 3,767 6,695 
United States....... 28,029 | 76,639 | 94,467 | 47,896 |113,189 |105, 259 | 86,524 | 39,013 | 38,114 | 44,072 
Urugiay sree. 2.322 929 704 | 1,004 | 2,002 | 28,519 10 189 20 776 192 
Other countries. .-... 1,021 |} 1,528 602 346 | 4,200} 2,713 | 3,547 | 7,769 | 8,041 5, 660 

Totaless.. tees 161, 099 |234, 051 |252, 873 |204,947 |230, 815 |267,701 |265,698 |188,185 |220,748 | 227, 543 


1 Year beginning 


July 1. 
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TaBLE 177.—Corn: Yearly exports by principal exporting countries, 1901 to 1920—Contd. 


Country. 


PAT TON GN Goreme mela eiclete seeyste 
Austria-Hungary........-.-. 
Beam BEE SG USAT SRE A Aaa 


Senbiavs ois. eke ee 


Uruguayan. 2a 
Other countries.............- 


1912 


190, 353 
38 


1913 


189, 240 
0 


1914 


139, 461 


3 
10, 997 


343, 767 


229, 829 


1915 


1916 1917 


1918 


1919 


38 
26 


5 |184, $32 |111, 464 


92, 086 | 128, 111 


1 Year preceding. 


TaBLE 178.—Corn: Imports by principal importing countries, 1901 to 1919. 


{In thousands of bushels, i. e., 000 omitted.] 


1919 


Country. 1901 | 1902 | 1903 | 1904 | 1905 | 1906 | 1907 | 1908 | 1909 
Austria-Hungary....| 8,647 | 5,875 | 11,130 | 14,090 | 18,511 | 7,199| 4,003| 3,107] 4,051 
Belgium 14, 955 | 14, 583 | 20,324 | 19, 474 | 24,170 | 20,126 | 23,506 | 19,158 | 22, 100 
British South Africa.| 4,475 5,668 | 2,660} 3,449 316 35 133 155 
Canadan.: Sere e 13,075 | 8,896 | 11,899 | 12,714 | 16,188] 6,813 | 7,564 
Cubase met nage: 619| 697] 1,843 | 2,489| 3,153| 1,838] 2,250 
Denmark 8,772 | 9,285 | 10,859 | 18, 856 | 17,855 | 10,445 | 9, 152 
hg ih ACO 143 53 |-1,280| 1,438| '197| 845] 749 
France......--.+..- 11, 347 | 10, 124 | 11, 122 | 14, 509 | 16, 850 | 9, 630 | 11, 213 
Germany 1 37,527 | 30,451 | 36, 538 | 44, 83 | 49, 293 | 26,372 | 27, 834 
Ltalyootach aiccse 15,093 | $865 | 5,908 | $687 | 2,815] 2,973 | §, 400 
Mexico! 25.00)! 49 121} 1115 | 1,882| 1,554| ‘179 | 1,168 
Netherland... 20,160 | 16,547 | 16, 235 | 25,305 | 29,192 | 25, 261 | 22) 914 
Norway......-- 765 | '556| '545| 718] 1,938] 810] — 965 
Portugal 367 | 532| 2,724| 371] '578| 2,015| 2,368 
FRUSSIaNGHs eases 458 626 164 456 551 356 213 
Boal sore ag te, 1, 135 Hise eae ie 2, GIB hc Die lees aut 
SwedenPer sees. 28 235 5 : 
Switzerland......... 2,130 | 2,405 | 2,611 | 2,704) 2,498] 2,887] 2,868 | 2,480| 3,143 
United Kingdom....|105, 819 | $9,371 |101; 285 | 86,077 | 84,156 | 97,737 |108, 708 | 68,186 | 78, 057 
Other countries..... 6,939 | 3,260 | 7,326] 3,306| 7,432] 4,812| 3,163] 2, 3, 493 

A gtalelenn uns 249, 786 |210, 483 |258, 874 |217, 561 |242, 840 |268, 579 |285, 328 |187, 319 |212, 532 

Countries 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 
Austria-Hungary........--.- 7;(8863)] 29, 1081225, (844i oS 2 Sates es PEN es Se a ere 
Belrinme rs owas DA B14: | (320215)|)25/1086, Ii. 1, lia nl Sea ac 
British South Africa......... Og ie ay sis 52 | 340 |) 132/196 56 
Canada Saas sae Toner Hie 16,440 | 9,331} 9,041 | 8,347 | 10,980 | 8,832 8,101 | 11, 757 
Guat a RE ya 2,388 | 2,890 | 3,198] 2,890 | 3,242| 3,810] 2,634] 1,672 
Denmarke29.2. (ue Wo) aia 11,085 | 13,809 | 15, 938 | 10, 399 27; 354 17,767 | 9, 508 "105 

Trias Naha ei sas OFZ weil1O)| eA HS4,|| omtGSTel he eau ae aaeee 5 
France :¢ See. vail Wl 5 ad 19, 742 | 23,951 | 23,279 | 16,331 | 17,582 | 28379 | 6,349 | 6,748 
Germany sage. Sue eas 29, 267i) 44,1973! 36.1651) joe Sel su Se 2 ENS ee ser | ene ea 
Thalys oie GUL yal ye) res 15,118 | 21,294 | 13,847] 3,313 | 7,842 | 2,184 | 7,935 | 10, 356 
Mexico nai Wet ae We | ot 9, O50H| 0 1.15485) <1, (548))| 4-407 mel a. Hala. ahaa | 
Netherlands.............--.- 25,743 | 38, 262 | 39,467 | 25,674 | 43,338 | 27,514 | 8,528] 346 
Doreen tqel eo caa. pias | ome aia a aeouly, aga iaeile ee ae 

ODbugal ees a ae 7 
Russia Ge aA ee 339 279 | °662| 576 5S. |... 2. Brie| et ae | gens a 
Span rena LNs 5,685 | 6,851 | 22,403 | 7,960 | 8,134 | 4,248 | 2,179 1° 383 
Sproden! ash Gua sinh Guys iua 460 | 3,975 | 2,395 | 2,195) 8,292] 2,023| 1,212] 1,374 
Switzerland................- 4,059 | 4342] 4.785 | 3,068| 4,461] 4,767] 3,241 | 652 
United Kingdom............ 77,449 | 88,166 | 97,721 | 75,499 | 92,226 | 68,759 | 53, 802 | 32,275 
Other countries.............. 3,258 | 5,668 | 9,422] 4,866] 5,003] 4,241] 1,983] 926 
EROt aL eA wen Chae 2 wun et A 254, 476 |329, 115 |238, 016 |182, 455 |237, 744 |177, 143 |109, 364 | 71,676 


1 Not including free ports prior to Mar. 1, 1906. 
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TaBLP 179.—Oats: Monthly and yearly average price per bushel of reported sales of No. 3 
white, Chicago, 1910-11 to 1920-21. 


Month. 1910-11)1911-12)1912-13}1913-14/1914-15)1915-16)1916-17|1917—-18|1918-19|1919-20|1920-21 nee Ee 


PRAIEPISG 3) 2)-\ icra) $0.35 | $0.41 | $0.33 | $0.42 | $0.42 | $0.41 | $0.44 | $0.61 | $0.70 | $0.73 | $0.70} $0.48 
September. .... 34 = 45 -33 43 48 34 46 . 60 72 68 62 . 49 
October.....--- ~ 32 .47 .33 - 40 - 46 36 . 49 - 60 . 69 . 70 54 48 
November..... 32 48 32 . 40 48 36 ~55 65 72 73 51 50 
December. .-.... 32 47 33 . 40 49 42 53 .77 72 82 48 53 
January......-- 33 50 33 aah!) 53 48 57 82 65 SO [ee otis 55 
February...... 31 52 33 .39 . 58 45 56 89 58 (3a) eed 55 
Maren sash 31 53 32 .39 157 42 61 93 63 OB yee kere 56 
2 0) | La epee 32 57 35 39 aGy/ 44 69 89 OD ides Ors Eee 59 
MI veto yon nero 34 55 38 40 . 54 43 7 77 GO 09, ee 59 
IMINO A saints 39 53 40 40 49 39 67 77 TAD SG ee eee 59 
ipibys BUSS ene 44 49 40 37 53 41 78 77 78 OT eee 59 
Weighted 
average..| .33 - 50 .30 . 40 . 50 41 54 Sh! . 70 Stew AGoapee . 52 


1 Compiled from Chicago Daily Trade Bulletin. 


Tasie 180.—Oats: Ratio of price of No. 3 yellow corn to No. 3 white oats, Chicago, 
1910-11 to 1920-21. 


Month. 1910-11/1911-12|1912-13|1913-14/1914-15}1915-16)1916-17|1917-18/1918-19 olan ey: ic 
ENATOUS tection = aloes ie 1.6 2.3 1.8 2.0 2.0 1.9 3.4 2.5 2.6 2.5 
September --2 7-2 4252 1.5 2.2 Teng, 1.6 2.2 1.9 3.5 2.2 22 OTL 
October 1.6 2.0 1.8 1.6 1.8 2.0 3.4 2.0 2.0 2.0 
November 1.4 1.6 1.8 1.4 1.8 1.8 3. 4 1.8 2.0 1.9 
December 1158) 1.4 iff 13) 1.6 We 2.3 2.0 1.8 ee 
January 12 1.4 1.6 ala) 1 EY 2.2 202 1.8 ys 
February 1.2 1.5 1.6 1.3 1.6 1.8 2.0 2.3 Sih ile Ub 7 
March. -:2.: 1.3 1.5 1.6 1S, aie 1.8 1,8 2.4 ei SZ 
Atri 5 1.4 1.6 1.7 1.3 IS 2.0 1.9 2.3 M37 |aeeanee 1.8 
Mavi oo ott 1.4 138 1.8 1.4 Wee 2.3 2.1 205 NEO Fe eres 1.9 
mek foo s 1,4 1.5 1.8 1.5 1.9 2.5 2.1 2.5 TE Ree 1.9 
dhl h Ae eee 1.4 1.6 1.9 ilSb5) 2.0 2.6 2,2 2.5 sera (eis Were ae 1.9 

Ratio of " 

weighted 

averages.| 1.6 14 15 1.8 1.4 ils) 2.1 2.3 2.3 PENA Al arth Reed | 
Quality of 

Oatsses ee 9348) |)" 84.16) “9150")) 89.1 |) 8625 | STi 882i Od Tal OS NGA y84. (alesse sale 
Weight per 

bushel of 

oats 2! Soya! SLM SSAON B21 \ oleh Moo Oa Molanl yaaa wine Oo an hyenle luna eee: al emmbe ps 


TasBLE 181.—Oats: Monthly and yearly farm price per bushel, United States, 1910-11 to 
VOZG elke 


Month. 1910-11}1911-12]1912-13/1913-14/1914-15]1915-16/1916-17|1917-18]1918-19/1919-20}1920-21 o>, es 
INT EUSTS 22.6.2): $0. 40 | $0.40 | $0.40 | $0.39 | $0.40 | $0.42 | $0.42 | $0.68 | $0.72 | $0.74 | $0.76 $0.50 
September..... .37 41 34 39 43 237 .44 - 62 sail .70 - 65 - 48 
October. ..-..- . 36 43 . 34 .39 43 «35 47 . 62 .70 . 69 58 - 48 
November. ..-- 35 44 33 39 43 -36 51 64 . 70 70 51 ~ 49 
December.....- 34 45 32 .39 . 44 38 52 70 71 75 46 50 
January......- 33 46 132 89 48 42 58 76 68 SOP eee 52 
February..-.-- 33 49 33 .39 - ol 44 56 82 63 Ged ee uoes 53 
Manche. 5-2) 33 51 33 39 . 53 42 59 88 64 ot apepece 55 
Nya ale emer 33 54 34 - 40 -53 42 66 87 68 ayes esos 57 
IE 2 Neh a eA 34 56 35 - 40 . 52 42 70 82 TELA ERT O Lae rae 58 
PUNE Ney meets 36 54 37 .39 49 41 69 77 Tie sell ot OA We eerste 58 
dan Se Se aerate 39 48 38 . 38 - 46 40 71 75 73 93) eects 56 
Crop year 
average..| .35 . 48 -30 -39 47 . 40 otal 74 . 69 keys eee . 53 


188 BULLETIN 982, U. S. DEPARTMENT OF AGRICULTURE. 
TABLE 182.—Oats: Monthly receipts at primary markets, 1910-11 to 1920-21.' 

{In thousands of bushels; i. e., 000 omitted.] 
| | | 10-yr 
Month. —_/1910-11)1911-12/1912-13]1913-14)1914-15 1915-16) 1916-17|1917-18 1918-19|1919-20 1920-21] © YT 

| : 

Amgust. 23... 3. 36, 970} 20, 940| 26, 577| 30, 800] 41, 763) 28, 032| 53, 337] 35,958) 46,699) 27, 468) 25, 943) 34, 854 
September. .... 16, 394] 14, 860) 31, 630) 28, 926 33, 486, 33, 925) 36, 510) 38, 209) 33, 855) 17, 225| 29, 540) 28, 502 
October........ 16, 325 16, 548) 31, 648) 22, 557| 35,213) 29, 678| 38, 789] 36, 706) 29, 223) 21,199) 18, 952) 27,789 
November. .... 12, 312| 10, 257) 26, 037/ 16, 238) 23,617) 35, 290| 26, 141] 32, 999] 27, 908) 16, 156] 13, 227| 22,696 
December....-. 17,778| 12,907] 20, 042) 18,791] 23,372) 25, 041| 18, 588} 22, 481) 30, 168) 13, 845) 12, 408) 20,301 
Januaryesseseee 13, 858] 9,787] 21, 586) 17, 800) 22,175] 24, 773| 17,317} 19, 773) 21, 095) 17, 792|...--.. 18, 596 
February...... 10,638) 14,351] 17,939] 13,312] 19, 967| 23, 778| 13, 967| 24, 804) 14,004) 18, 146]...-.-. 17,091 
March 22.284 10, 960| 13,600) 15, 497| 19, 220] 21, 993) 17, 593/ 22, 920| 30,968) 14, 765) 16, 872|-.._._- 18, 439° 
Aprile cece 9, 297| 11, 963) 14, 266| 12, 465] 15,308) 19, 263] 21, 960) 33, 815) 17,376 11,305|....--- 16, 702 
Mays Stare 15,118) 12,712 17,101) 13,730) 12,326] 29,615] 18, 133} 20, 004| 16,758) 14, 665|.....-- 17, 061 
Sunes pee ea 16, 467| 10, 808} 26, $16} 19, 235] 11, 892] 17, 858| 17, 411) 17,601) 24, 139) 12, 873|....--. 17,510 
Julys si seeet 13, 837| 10,075) 20,181) 19,308) 13, 361| 19, 661| 16, 906| 25,192) 23, 737| 16, 781|...-.-. 17, 804 

Crop year | 
totale. 24. 189, 954|158, 808/269, 320/232, 382/274, 473/304, 507/301, 979/338, 510/298, 727/204, 327)... 257, 299 

! ! | 


1 Compiled from Chicago Daily Trade Bulletin. 


TaBLE 183.—Oats: Visible supply in United States, first of each month, 1910-11 to- 
1920-21 3 


[In thousands of bushels; i. e.; 000 omitted.] 


{ 
| 
Month. —|1910-11|1911-12}1912~13|1913-14}1914-15|1915-16 eriee ear Rs 1919-20]1920-21 yee 

August........ 2, 763! 11,203] 1,031) 17,131] 6,482} 1,309] 8,537] 6,679] 7,876] 20,481| 3, 786| 8,349 
September..... 12, 551| 20, 742| 4, 160) 24, 662| 20, 124| 2, 924] 27,691| 7,277] 19, 309] 19, 411) 8 149] 15, 885. 
October.....-.- 18, 802| 21, 044| 9, 260| 30, 718) 27, 285] 14, 381] 38, 866] 14, 165| 24, 689] 19, 552) 27, 602| 21, 876 
November... .- 17, 022} 22, 606; 10, 552) 31, 684| 31, 866 15, 730] 45, 580] 17, 453) 22, 050) 19, 196) 34, 414) 23, 373 
December...... 15, 502) 20, 315| 10, 774} 29, 664| 32, 471| 20, 928) 47, 467] 18, 595| 29, 143] 16, 922] 33, 961| 24,178 
January........ 16, 129| 18, 754) 8, 457] 26, 909] 32, 956] 21, 081| 48, 823] 17, 657) 34, 828 
February... ...| 15, 997| 15,431] 9, 646) 24, 450| 33, 173] 20, 175! 42, 675| 13, 879] 30, 505 
March........- 15, 769| 14, 366| 12, 343] 21, 489] 33, 258] 20, 265] 36, 740| 13, 947| 27, 666 
Aprilajseccoes. 13, 129| 13, 429] 13, 115] 19, 755, 27, 284] 17, 892) 34,191] 18, 098] 22, 882 
Mayscter sate 10, 559] 11,991! 8, 704] 13, 262) 23, 022| 12, 096] 28, 933] 21, 911] 21, 507 
Tnrne seen eee 8,125] 8,052] 8,105) 8, 144] 12, 623] 16, 192] 17, 454| 20, 822) 15, 827| 
July...........| 9,570] 3,690] 14, 756| 7,210] 4,345] 12,452] 9, 741) 13, 227/ 18, 094| 


1 Compiled from Chicago Daily Trade Bulletin. 


TaBLe 184.—Oats: Monthly and yearly shipments from primary inarkets, 1910-11 to 
1920-21.1 


{In thousands of bushels; i. e., 000 omitted.] 


Month. 1910-11]1911-12]1912-13]1913-14]1914~15|1915-16, 1916-17|1917-18|191$-19]1919-20/1920-21 ae 
August.....-..| 14, 962) 10, 734| 14, 842) 15, 446) 22, 321| 15, 200] 25, 179) 20, 045) 22, 479) 17, 138) 11, 909] 17, 529 
September. .... 13, 556] 9, 035) 22, 725] 19, 686] 27, 237| 27, 934) 22, 042! 28, 829) 24, 484) 14, 898) 12, 698) 20, 957 
October........ 14, 221] 10, 476] 26, 233] 19, 966] 27, 298| 22, 516) 24, 672) 25, 821| 22, 608) 16, 124) 10, 722| 20, 644 
November..... 12,135] 8, 416| 25, 348) 16, 261| 22, 520| 28 951] 24 213] 25, 711| 26,313] 14,772| 9,586) 20, 209 
December...... 11, 895| 9, 786] 16, 534| 19, 040] 19, 774| 20, 161| 16, 908] 19, 934) 24, 141) 12,200} 9,357] 16, 784 
January-:.._.1. 13, 306] 9, 516} 18, 520) 19, $72| 20, 630) 19, 768] 12, 255| 15, 877| 18, 887] 14, 749].....-. 16, 348 
February. ..... 10, 469) 10, 911) 13, 480) 13, 434) 18, 157) 20, 358) 12, 795) 15, 635) 13, 076) 12, 102)....... 14, 042 
Marcha pao 11, 985] 13, 917} 14, 607] 19, 386] 24, 698] 19, 121] 19, 935] 20, 802) 15, 076) 13, 903|....... 17, 343 
AS ri lite ier ae 10, 706| 14, 083) 14, 185) 12, 166] 22, 769] 20, 437) 27, 901) 28, 329] 14,801) 8, 047|_...... 18, 042 
Maya tax 13, 629] 12, 893] 15, 490| 18, 621) 21, 553) 27, 584) 22, 552| 22,637| 16,066] 9, 820)....... 18, 085 
Uida(e a wee LOE Ta 16, 896] 11, 600) 15, 599] 18, 456] 13, 002} 20, 243) 21, 570) 33, 571) 16, 689] 13, 381|......- 18, 101 
Julye Ae 12, 780) 9, 725} 15, 970} 17, 366) 11, 736} 18, 069) 16,421) 17, 526) 14, 742) 11,11])....... 14, 345 

Crop year | 

totaleee 156, 540/131, 092/213, 533/216, 800/251, 695/260, 342/246, 443/274, 717/229, 362)158, 245|....... 213, 877 


1 Compiled from Chicago Daily Trade Bulletin. 


i 
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TaBLE 185.—Oats: Monthly and yearly receipts at Chicago, 1910-11 to 1920-21. 


{In thousands of bushels; i. e., 000 omitted.] 


1 Compiled from Chicago Daily Trade Bulletin. 


Month. 1910-11|1911-12)1912-13]1913-14|1914-15]1915-16]1916-17|1917-18]1918-19]1919-20]1920-21 eae 
INVES SS hobs 24, 373] 13, 318] 14, 550} 13, 896] 23, 729] 16, 749] 31, 715] 14, 924) 22, 765) 12, 318| 10, 687] 18, 834 
September..... 7,191] 8, 309] 17, 674] 12, 930] 16, 715] 18, 172] 14,271] 14, 767] 11,417} 8,940] 9,697] 13, 039 
October........ 7, 706) 9,206] 17, 857| 8, 962] 17, 873] 12, 416] 18, 161] 13, 723] 10,942] 9,385] 6, 511] 11, 623 
November..... 6, 866] 5, 438) 13, 506] 6, 852) 11, 844] 16, 337] 12, 353] 13, 634] 10,957] 5,515) 4, 473] 10, 330 
December...... 10, 293] 6,256} 9,805] 8, 053] 13, 194! 10, 243! 8, 461] 8,743] 12,472] 5,620] 5,134] 9,314 
January......-. 8, 860] 5, 241! 11,327] 8, 109] 11, 689] 12, 892] 7,758] 5,682! 6,606) 7,069]....... 8, 523 
February...... 5, 871) 7,063} 9,063] 6,594] 11,416] 11,689] 6,964] 8,773] 4,346] 6,841]..-.... 7, 862 
March eeauae 5,610) 7,442} 8,305] 8, 263! 11, 569] 8, 587] 10,692) 9,699] 3, 719] 5,568/....... 7, 945 
IN ya UAE te Peed 5, 553| 6, 146} 7,640) 5,895| 6, 712} 9,456] 9, 724] 13,606] 5,527} 2,691]....... 7, 295 
Mayen ines sir 8, 873] 7, 376| 10, 788} 6, 358! 5, 526] 17,041] 8,596] 9,030) 5,838] 4,592|....... 8, 402 
eiuarre yeas ens oN 9,761] 5,979] 16, 583) 9,203; 6,060] 9,208) 8,452) 8, 208] 10,113] 6,303]..-.... 8, 987 
“li es Se ray 6, 945| 5, 849] 10, 005 10,623! 7,486] 8, 378| 7,928] 13,521] 11,012| 7,299|....... 8, 905 

Crop year 

total. .... 107, 902] 87, 623/177, 103]105, 738/143, 812/151, 168]145, 075/134, 310)115, 714] 82, 141]....... 125, 059 


TABLE 186.—Oats: Visible supply at Chicago, first of each month, 1910-11 to 1920-21." 


Month. 1910-11 
PAUP US Veet cial 1, 078 
September. .-...| 14, 025 
Octobers2e = 248 5, 960 
November..... 5, 522 
December...... 4, 589 
January.-.....- 10, 750 
February... ..- 10, 989 
Wiles Wel sree ee 10, 261 
Y:Ny oc es ae ge 8, 854 
Mayen seas. 7, 417 
ATVs ae OV ENE 7, 550 
AUD ypc er ape ops) 9, 279 


1911-12 


5, 578 
10, 231 
10, 842 
10, 913 

9, 985 

8, 296 

6, 872 

6, 660 

6, 012 

4, 445 

3, 858 

1, 158 


[In thousands of bushels; i. e., 000 omitted.] 


1912-13]1913-14]1914-15]1915-16|1916-17|1917-18]1918-19|1919-20]1920-21 Pe 

359| 8,999] 3,613] 338] 3,495| 289] 1,734] 6,805] 1,009] 3,229 
1, $34] 11, 893] 10,211] 2, 130] 15, 985| 2,049] 8, 839] 6,898] 3,547| 8, 410 
2, 049| 14, 396| 10,385] 4, 688| 18, 118] 3,716} 8,389] 7, 127] 10,574] 8, 567 
2; 345] 14, 308| 12, 305] 4, 268] 21, 298] 3, 801| 6,129] 7,057] 12,881] 8, 795 
2, 413] 13, 690] 12, 706] 6, 367) 20,979] 4,711] 5,981] 4,927] 11,835] 8,635 
2; 167| 11, 380] 13, 690| 6, 863] 21, 846] 6,101] 7,285] 3,594]....... 9, 197 
3, 054] 10, 939] 14, 695] 6, 115] 21,345] 5,913] 6,404] 3,515|....... 8, 984 
4 576| 10,074] 14, 503] 7, 353] 19, 838| 6, 229] 6,781] 3,643|....... 8, 992 
4 388] 8, 566| 13, 013| 6, 747| 18, 146 6,617| 3,924] 3,014|....... 7, 928 
3, 896] 6,093] 10,020} 3,001] 9,225] 3,447| 3,994] 2,375|....... 5, 391 
4,384] 3,405} 3,514] 6,890] 4,919] 3,436] 2,764) 2, 425|.._.... 4,315 
9,213) 2,644] 1,067] 4,848] 1,511] 2,423) 5,147| 1,258|....... 3, 855 


1 From Howard Bartel’s Red Book. 


Taste 187.—Oais: Monthly and yearly shipments from Chicago, 1910-11 to 1920-21.* 


{In thousands of bushels; i. e., 000 omitted.] 


Month 1910-11 
AUIS ISHS = 2c 8, 512 
September..... 8, 467 
October.......- 7, 984 
November... .- 6, 887 
December.....-. 6, 730 
January........ 7, 926 
February...-.- 5, 450 
Marcheoi2.ciccos 6, 857 
ATU eis coh 6, 133 
Maye eae 8, 285 
UNC sake soe 8, 653 
<Iiot bya aes eee 7, 821 

Crop year 

total..... 89, 705 


1911-12 


6, 691 
5, 073 
5, 550 
4, 250 
4,721 
4, 561 
4, 956 


6, 9641. 


7, 472 
6, 657 
7, 107 
6, 088 


1912-13 


7, 666 
14, 084 
14, 642 
13, 476 

8, 403 

9, 124 

6, 565 

8, 201 

7, 018 

8, 208 

9, 235 

9, 653 


70, 090 


116, 275 


1913-14 


8, 152 
8, 630 
8, 278 
6, 372 
8, 649 
8, 385 
5, 697 
8,618 
7, 849 
9, 263 
9, 160 
9, 088 


98, 141 


1914—15}1915-16 


12, 230 
17, 185 
13, 179 
11, 988 
10, 176 
10, 839 
9, 905 
12, 605 
8, 924 
10, 397 
6, 724 
6, 786 


9, 281 
15, 579 
10, 547 
12, 850 

8, 023 

9, 430 

9, 255 

7, 692 
10, 018 
12, 539 

8, 994 

8, 072 


130, 938]122, 280 


1916-17 


11, 826 
11, 012 
10, 502 
10, 807 
6, 392 
4, 435 
4, 968 
7, 928 
14, 304 
10, 384 
8, 860 
6, 734 


108, 152| 86, 725| $3, 719] 60, 792 


1917-18 


8, 167 
11, 096 
9, 208 
9, 257 
6, 144 
3, 423 
4,073 
5, 924 
10, 736 
7, 436 


3, 162 
8, 099 


1918-19]1919-20|1920-21 mee . 


9, 360 
8, 730 
6,914 
9, 435 
9, 683 
5, 975 
3, 495 
5, 303 
5, 138 
7, 032 
6,211 
6, 443 


8, 321 


9, 021 
1, 064 


1 Compiled from Chicago Daily Trade Bulletin. 
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TABLE 188.—Oats: 


BULLETIN 982, U. 


S. DEPARTMENT OCF AGRICULTURE. 


Monthly and yearly receipts at Minneapolis, 1910-11 to 1920-21." 


{In thousands of bushels; i. e., 000 omitted.] 


] i | ] | 
| | | | 
Month 1910-11/1911-12'1912-13 1913-14 1914-15 1915-16 1916-17 1917-18 1o1s-19 1019-20 120-01 12 ast ; 
be | | | j 
| | | | | | | 
August=¢- 2-4 2,284, 6331 1,374| 3,408 9,479) 1,360| 5,049] 1,946; 3,808) 2,821/ 2,544) 2,538 
September..... 3,955 1,124) 2,053) 3,765| 3,686) 4,192| 6,903) 5,715! 5,764| 2,465) 4,298) 3, 962 
October........ 2, 427) 846, 2,583, 3,288) 4,100/ 7,125 4,707) 5,459, 4,168) 2,408 3,895) 3, 715 
November..... 1, 267| 1,073|-1,799| 2,292| 2,352) 6,841, 3,825) 4,307) 3.591) 1,395, 2,243] 2,874 
December...... 2,064| 1,139 2,505) 3,045] 2.3991 5,999! 1,690 2,898, 5,041, 1,179 1,702) 2,796 
January....__.: | 959 955| 1,637/ 1,435] 1,458, 2,481| 1,523) 3,940) 3, 239) 1, 250)------. ; 1,888 
February.--... | 1,041} 1,452/ 1,283] 1,070) 1,640] 3,417| 1,390! 3,616] 1,888) 1,254|..-..2: | 1,805 
Mareh!)2 2277.3: 1,224) 7974] 1,336) 1,155| 2,049) 3,369 2,371| 6,656] 1,823) 1,114|..._..- | 2,207 
Apr ee 770| 668, 1,142) 845] 870). 2,898) 1,474) 3,046) 1,591) 1, 003)..-.... | 41,431 
Mayes cos sate 720| 543). 596} 936] 654; 2,213] — 952} L 268) 1, 611). 9 949f2222 22. ; 1,044 
dunes esl 2s Bl 1,046) 514 1,166} 875| 679 2,629| 695, 1,789] 2,183;  769|_.....- | 1,234 
Dilys ee ee | 662] 4341 1,607; 883| 676] 3, 254 653) ih 37) 2; 329) 9) 87 1,277 
Crop year | | | 
total..... | 18, 419 Lise) 19, 031 22, es 042 85,78 3, 322) 42, 017 37, 031) 17, 504....... : 26, 769 
| 


1 Compiled from Minneapolis Chamber of Commerce Reports, and Daily Market Record. 


TABLE 189.—Oats: 


Month. 


August 


October.......- 


Visible 


supply at Minneapolis, 


1920-21.1 


[Iu thousands of bushels; i. e., 000 omitted.] 


Jirst of each month, 1910-11 to 


l | l | | | 
1910-11 1911-12 1912-13 1913-14 1914-15 1915-16 1916-17 1917-18 1918-19|1919-20)1920-21 ow 
| | | | | 
| i | | | 
210} 376]. 27) ~. 974) . 92 9} 250 5)  566| 3,169, 286! 268 
1,146) 575! 125| 1,778' 801) 216, 1,926) 227; 924) 3,550) 1,715} 1,127 
2932) 1,175]  467| 3,124) 2,751] — 987| 5,628, 1,007) 2, 354) 4,142) 3,500) 2, 507 
3,290 1,709) 788| 3,356| 3,959| 2,190 6,945) 2,053] 1,867) 4,265) 5,936 3,042 
2,879 1,970  634| 3,452] 4,482| 3,367] 7,038| 2,716| 1,254) 4,262) 7,282| 3,205 
3,049| 1,982| 7831 3,157) 4,554 3,406] 7,158, 1,259] 882! 3,802|....._- | 3) 003 
2,797) 1,756) 1,043| 2,584) 4,267) 3,288) 7,004) 1,519} 770) 3,204|......- ; 2,823 
2,281, 1,795| 1,112) 2,219] 4,005) 3,413] 6,706, 1,617)  590| 3,000|....... 2, 674 
1,724 1,258) 1,383: 1,749) 2,019) 3,165| 6,613) 1,481] 1,272) 2,657|..-.... 2, 332 
1,067; 763! 790}  947| 1,233) 2,221) 6,119) 1,012) 2,461| 2,109)..._.-.| 1, 872 
553, 334] 116; 570| 522} 1,784| 4,485, 507] 2,056) 1,667|-.-..-- 1, 259 
5151 205/179! . 197) 134! 665) 1,020; | 382] 2,580) © 480/222 i222 636 


1 Compiled from Chicago Daily Trade Bulletin. 


TaBLE 190.—Oats: Monthly and yearly receipts at Kansas City, 1910-11 to 1920-21." 


[In thousands of bushels; i. e., 000 omitted.! 


Month. 


August......-.- | 
September--..- | 
October.......- 
November....- 
December...... 


Crop year 
Gots) 


Blan 1911-12 1912-18 t913-14 1914-15 


6, 280 


845 
694 
763) 


| | 

| 
1,828} 993 
1,076, 901 
1,379 741 
838| 748 
816, 488 
918) 461 
728| 729 
1,302} 520 
757| 544 
486, 444 
694) 269 
503) 500) 
11, 325, 7,338 


1915-16 1916-17 1917-18 1918-19 


2,824) 2, 774 
2,445 3,065 


| 10,059 18, 344! 16, 68 


1 From Annual Report of Kansas City Board of Trade. 


| 


10-yr. 
1919-20)1920-21 oer 


1,197; 899 1,302 
622! 896) 1,241 
794, 886) 1,049 
672| 724) 791 
456, 275) 612 
677 zaaee 750 

ost ge 803 
T57| tae 7 
189]. cae 659 
| eae 610 
280) ee 480 
544} coe 562 

7615 ee 9,625 


4 d 
Ac 


MARKET STATISTICS. 191 


TaBLE 191.—Oats: Visible supply at Kansas City, first of each month, 1910-11 to 1920-21. 
[In thousands of bushels; i. e., 000 omitted.] 


Month. 1910-11]1911-12]1912-13]1913-14]1914-15|1915-16|1916-17|1917-18|1918-19|1919-20|1920-21| 10-YT- 


av. 
AUUSHI 2. 22 28 61 196 16 243 17 78 250 44 295 828 64 203 
September. .... 205 286 240 746 290 66 546 365 | 1,350 
October.......- 205 228 55 989 681 172 | 1,418 828 | 3, 276 


253} 219] 37) 1,252] 795 | 378 | 3,566 | 1,295 | 2) 446 
194] 245] 62] 1,264! 952] 607 | 3,864 | 1,189 | 2,243 
279 | 269 68 | 1,178 | 1,000] 771 | 3,705 | 1,121 | 1/3844 
72i\2 119 91 | 1,043 | 7824] 877] 3,586| ‘S71 | 1,631 
133 | 134 ss | 901} 814] 764] 2667] 947 | 1,619 
111| 201 81} 810} 549| 668 | 1,399 | 1,624 | 1,180 
87 | 105 83| 576] 439] 592| 881 | 1,171 | 1071 
83 SAN) SRN) eBTSele S88ilie Fala lle 247 pI 818 |p 2799 
84 46 | 165 67| 188| 287 B2n he 567 | oO 


1 Compiled from Chicago Daily Trade Bulletin. 
TABLE 192.—Oats: Yearly average receipts, shipments, and local consumption at 10 
primary markets for 5-year period, 1913 to 1917. 

[In thousands of bushels; i. e., 000 omitted.j 


Per cent 
Shine Local of local 
Market. Receipts. Le con- receipts 
* |sumption.| con- 
sumed. 
: 136,687 | 113,130 23, 557 V7.2 
St. Louis... 23,758 | 18, 147 5, 611 23.6 
WINE ana ey OLS san sec mael oi hae EPO age dal ea Ba aks Gl Be 16, 267 11, 405 4, 862 29.9 
Milvyakeene mnie teen ee raul Tad logue Ny noe de ud ae 28, 155 25, 563 2, 592 9,2 
TE TbGENS (CHA Be ois oo SORES RTI SEIS SESE Se EME aa get se eS RT 9, 712 7, 539 2,173 22.4 
(Cravens Tite Ai Ae RIS RE eae A gee ag ge Ne No 7, 014 5, 410 1, 604 22.9 
FRCORLA Sacer Ne cron M ARE Se Laelia edln Dua ie vied de 12,779 12,570 209 1.6 
METAL OAT OLS eee feat. es U5 A Lee pull eps Soa Oye 30, 446 30, 562 ZG eee 
rile Gripes see aed een lak Sty oe a Lok a e's sel Re UN 5, 624 5, 683 CW eeeen cas 
Orr renin La Hae ek IM ihe outed ee lly atta claws WO Tee 15,846 | 15, 857 aT | ats eais at 
PDO LEV ere ie clea lees Deas e Cee ta eee rds axial oa da UR SD 286,288 | 245, 866 40, 422 14.1 


1 From Federal Trade Commission. ‘ j : 
2 “Shipments”’ exceed ‘‘receipts’’ due to inconsistencies in collecting figures published or to decreases in 
stocks carried over. 


TABLE 193.—Oats: Graded by licensed inspectors, all inspection points, July, 1919 to 
December, 1920. 
(In carloads.) 
ALL CLASSES. 


Inspected receipts by grade. inspected shipments by grade. 


Period, 


No. 1.| No.2. | No.3. | No. 4. Pe Total. | No. 1.| No.2.| No.3. |No. 4.|°2™" | Total. 


July-December, 1919.|3, 132 |28, 711 {55,520 |12, 728 |2,642 |102, 733 |1,456 |22, 986 139,551 |3,319 | 395 | 67, 707 
January-June, 1920.|2,643 |24) 445 |41)019 | 5,401 |1,150 | 747658 |1693 |17, 269 |26,117 |1,523 | 333 | 46,935 


Total crop year-|5,775 |53,156 |96, 539 |18, 129 |3, 792 |177,391 |3,149 |40,255 |65,668 |4,842 | 728 |114, 642 
July-December, 1920.|3, 934 |33, 105 |44,396 | 6,746 |3,952 | 92,133 |1,127 |19,809 |18,399 | 944 | 335 | 40,614 


BY CLASSES AND GRADES, JULY, 1919, TO JUNE, 1920, INCLUSIVE. 


Color 
Rvinitate 4,994 [49,057 |89, 734 |13, 714 |2, 598 |160, 097 |2, 914 |38, 266 |60,719 |3,158 | 489 |105, 546 
RSG 5 0 295 | 1,897 | 5,415 | 3,918 | 845 | 12,370 | 104 | 1,103 | 4,363 |1,562 | 91 7,223 
(Gey ges eee aes 97 109 68 64 45 383 2 9 5 Dil aes 18 
Black 5252. 3 8 i 1 1 14 i 3 Pp | Ces ae |ec 2 6 
Mixed se sue a 386 | 2,085 | 1,321 432 | 303 | 4,527 128 874 579 120 148 1, 849 


Total crop year.|5, 775 |53, 156 |96,539 |18, 129 |3, 792 |177, 391 |3, 149 |40,255 |65,668 |4,842 | 728 |114, 642 
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TABLE 194.—Oats: 


Monthly and yearly exports, from United States, 1910-11 to 1920-21.1 


{In thousands of bushels; i. e., 000 omitted.] 


Month 1910-11|1911-12 1912-13]1913-14/1914-15)1915-16/1916-17/1917-18) 1918-19) 1919-20) 1920-21 at 
August. <.22-25- 63 60 620 52} 1,420) 3,202) 10,301) 12,522) 11,523) 4,673 671) 4,444 
September-.... 45 29} 6,226 319) 10,780) 7,934) 6,176) 4,644) 14,952) 5,267 875| 5,637 
October--°..- 2: 378 206} 9, 268 31} 9,324) 7,668) 8,771) 11,334) 7,503) 3,905 442) 5,839 
November. ...- 44 327| 7,376 22) 7,091) 7,390) 6,327) 11,591) 7,660) 2,820 477| 5,065 
December.....- 82| 148] 5,626 39| 5,207) 6,618] 7,168) 11,407] 8,565) 3,432| 466] 4,829 
January.......- 42 72) 2,052 31) 4,979) 5,922) 7,793} 8,283) 10,145] 1,757|-.-..-- 4,108 
February. ..... 93| 140} 1,049] 122] 8,553] 8,062| 5,392] 7,565 5,818] 1,155|....... 3,795 
Marcher jens. 140 188 295 83] 9,482) 10,509} 4,947) 5,3 2,908) 3,104)....-.- 3, 704 
ATLL s Saeeeetes ne 175 111 357 94) 16,549} 8,375) 5,436) 9,085) 2,071) 1,394)......- 4,365 
MAY rateeoe ye 450 489 593 609) 13,039) 12,538} 7,638] 11,436] 3,757) 1,559)...-.-. 5, 211 
june: eee 267| 213] 251] 244! 10,324] 8,867] 10,600] 7,207] 6,165}  545]....... 4, 468 
Tul yes 188 46} 214 60) 8,834) 8,396] 5,374] 15,294] 4,334]  432].____.. 4,317 

Crop year 

total. .... 1,967| 2,029) 33,927| 1, 706/105, 582) 95,481} 85, 923/115, 756) 85,401) 30, 043)..-.... 55, 782 


1 Monthly Summary of Foreign Commerce. 


TABLE 195.—Oats: 


Monthly and yearly exports of oatmeal and rolled oats from United 
States, 1910-11 to 1920-21. 


{In thousands of pounds; i. e., 000 omitted.] 


Month. 1910-11 


SANZ IS Gua eee 377 
September..... 1, 529 
Octobers sos 1,585 


cotales. S- 37,313 


] | 
1911—12|1912-13)1913-14/1914-15,1915-16 1916-17/1917-18 1918-19|1919-20) 1920-21 10-yr- 


464  692| 664; 979] 1,145] 14,567] 41,994] 33,791| 30,807] 945) 12,548 
1,007/ 1,133] 625] 2,842) 2)113| 5,983] 27, 169| 31,194) 33,388] 1,815 10,698 
906} 3,529} 502) 3,623) 3,289] 5,217| 35,050) 19, 862| 20,619| 6,373) 9,418 
475) 2,899 526] 4,441) 1,815) 4,946] 36,731) 25,793] 24,379] 12,964! 10,489 
691} 4,333] 715] 4,882] 3,725] 5,905| 32/423) 9,780 
572| 6,474 913] 8,578| 5,707| 4,867] 17,458) 16,271 
785| 6,097| 800] 12,141| 12)400| 5,222 19° 964) 13,848 
468| 6,534} 1,126] 14,692) 4,322! 6,434) 38,724) 5,573 
495| 6,955| 2,253| 9,279) 9251 7,410) 35,011) 17,569 
555| 5,847} 2,308| 3,056) 5, 251| 17,189) 14,900] 12, 601 
412| 3,416] 2,552] 1/999) 2) 356] 29,383) 22,148) 10,731 
625) 3,014} 1,882] 3,374) 3,779] 24,989] 30,576 20,614 


7,455] 50,923] 14, 866] 69, 886] 55, 153/132, 112/352, 148/217, 627|151, 457|....... 108, 894 


1 Monthly Summary of Foreign Commerce. 


TABLE 196.—Oats: 


Yearly exports from United States by grand divisions of destination, 
1910 to 1920.3 


{In thousands of bushels; i. e., 000 omitted.] 


Exported to— 


1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 


471| 915] 1, 087| 29,652) 1,210] 91,640| 90,856] $5,450] 81,738] 50,404! 9, 554 
550| 587/538} 3,251| 483] 4.094] 4,447| 3,277| 32,656] 4,809] 3, 209 
Bal ol | 40} 53]. 36] 7) B6)4” 72)" Sag) | gol aieoe) Gero 


1 1 8)- 23 2 6 3 1} @ 2 46 
602 469 499 341 127) 1,030 512 WAS Beers 53 49 
3 3) () 439 2 3 29 20) (2) (?) (@) 


2 


1,685| 2,045! 2,172] 33,759) 1,860] 96, S09| 95,919 88, 044114463 55, 294|. 0.2... 


1 Monthly Summary of Foreign Commerce. Year ending June 30, 1910-17; calendar years 1918-20, 


2 Less than 500 bushels. 


MARKET STATISTICS. 


193 


TasiEe 197.—Oats: Yearly production in United States and principal producing States, 
1910 to 1920. 


[In thousands of bushels; i. e., 000 omitted.] 


State. 1910 1911 1912 1913 1914 1915 

1, 186,341 | 922,298 |1, 418, 337 |1, 121,768 |1, 141, 060 | 1,549, 030 

164,350 | 121,536 | 182,726 | 104,125 | 125,990| 195,435 

59,472 | 47,068 | 79,799 | 36,380] 44,888 | 65,520 

192,780 | 126,225 | 217,818 | 168,360 | 165,000] 198,000 

55,778 | 30,000) 55,040} 34,320] 58,960] 39,750 
51,510 | 42,900] 51,826] 45,000| 50,752| 64,260 

85,440 | 67,214 | 122/932] 112,644 | 85,120] 138675 

40,320} 17,760] 37,125] 26,500] 25,800| 3% 850 
70,896 | 34,750] 55,510| 59,625| 69,600] 70,400 

45,540 | 38,645 | 36,714] 42512| 40,162] 54,270 
MewuePakote tess sal ee: 15,155 | 51,230] 95,220] 57,825] 64,904] 98,000 
Obio UE oa ae ol, 65,844 | 54,570] 93,280| 54/360] 50,325] 69,003 
Dilanaiae ee Oe eh i 25, 514 8,181} 23,494] 18.540] 30,250] 36,450 
PRIS AI, Coal Goal emma ieee 40,269 | 31,724 | 36,377| 35,774| 32,190] 437320 
South Dakota 35,650} 11,396] 52:390| 42135] 44165] 72/450 
eras etn ENS _.| 24,080] 18,499] 31,140} 32,500] 22500| 537250 
Wisconsin 67,050 | 67,050} 84,746 | 83,038 | 62,100] 97,650 
State 1916 1917 1918 1919 1920 

MT ORRG RUSE aa de ue meng 1, 251, 837 |1, 592, 740 |1, 538, 124 |1, 231,754 | 1,526,055 
TEST SF 2) 8 Oe ai a Kawa 172,095 | 239,200 | 198,352] 125,400 | 161, 950 
TURE TE ee al a Re 52,500 | 84,924] 85,050] 56,000 76, 875 
are NaN a i a a 188,700 | 254,364 | 244,566] 196,182] 299, 866 
TECTIA Gi, aluaic ode a a RE a ALATA 36,425 | 70,804 | 51,238] 44,229 68, 799 
Michigan 42,690 | 55,800 | 66,320] 35,625 56, 43 
Minnesota 88,112 | 120,250} 134/562 | 91,700] 126, 488 
Missouri 32,250] 59,200] 44,196 | 45,225] 547138 
Nebraska 79,875 | 115,444] 56,188] 69,962] 83,040 
New York 31,356 | 42,000] 51,660] 28,560] 44,275 
North Dakota 53,750 | 38,625] 60,512| 35,340| 59,640 
CANAAN el Ee 48,076 | 78,100] 74,800] 51,020] 71,339 
Oklahoma 14,500 | 26,450] 31,200] 47,025] 48) 000 
Paanegi unity eyes. es gS a Rei LD i ale at 35,030 | 40,250 | 47,190 | 36,859 | 45, 825 
Secapiiey 10 ea ee YR Aa LIS IG 56,425 | 72,692] 79,950| 53,650| 75,446 
Tessa’ oye Gi i eh doe RRM ei i CO 42,750 | 37,050 | 22,197| 94,500| 44,100 
WW ROODSI G7) Saat aR AT OR Dei A ae 81,400 | 99,000} 110,815 | 78,423 107,878 


TABLE 198.—Oats: Yearly acreage, production, exports, etc., in United States, 1910 to 
1920. 


[In thousands of acres or bushels; i. e., 000 omitted.] 


On farms. 
Average 
Year. Aereage.| yieid per P He 
BOE - ~~~ t-Fotlow- | Follow- 
ing)? \ ering 

Mar. 1. | Aug. 1. 

eR 

37, 548 31.6 | 1,186,341 | 365,438 | 64,200 
37, 763 24.4 922,298 | 442,665 67, 801 
37, 917 37.4 | 1,418,337 | 289,989 | 34,875 
38, 399 29.2 | 1,121,768 | 604,249 | 103,916 | 
38, 442 29.7] 1,141,060} 419,481 | 62, 467 
40,996 37.8 | 1,549,030 | 379,369 55, 607 
41, 527 ‘30.1 | 1,251,837 | 598,148! 113,728 
43,553 36.6 | 1,592,740 | 394,211 | 47,834 
44, 349 34.7 | 1,538,124 | 599,208 | 81,424 
41, 835 29.4 | 1,231,754 | 590,251 | 93,045 
43, 323 35.2 | 1,526,055 | 422,814 | 56, 420 


53187—21—Bull. 982——13 


Exports, 


oatmeal, 


including 
fiscal year 


beginning July 1. 


Quantity. 


3, 846 
2, 678 
36, 455 


Per cent 
of crop. 
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TABLE 199.—Oats: Yearly production other than United States, 1910 to 1920. 


[In thousands of bushels; i. e., 000 omitted.] 


Country. 1910 1911 1912 1913 1914 
323, 449 365, 179 391, 629 404, 669 313, 078 
17 17 17 17 17 
39, 494 49, 643 74, 374 81, 098 57, 268 
2,501,518 | 2,353,295 | 2,593,959 | 2,907,339 | 2,310,573 
80, 258 65, 972 94, 698 120, 141 161,593 
22) 180 25, 831 24,079 31, 767 110,689 
29, 153 26, 326 20, 301 30, 638 30, 918 
PotaliAct Ay... aap eke nen are. | 2,996,069 | 2,886,263 | 3,199,057 | 3,575,669| 2,893,797 

Country. 1915 1916 1917 1918 1919 1920 

523, 684 410,211 | 403,012 | 426,312) 394,387} 530,710 

17 15 2) *) (?) (7) 
57, 434 83, 913 39, 499 75, 509 38, 300 61, 320 
2; 103,339 | 27267, 431 121225 i222: Sees ee 
85, 244 BA) 24a |i ere ce |e Ss Sie ee 
28,188 | 115,207 | 27,048 | 37,506 | 26,522 14, 925 
15,775 24, 189 19, 387 15, 331 ITO 2 Og eee ere 
2; 813, 683 | 12/986 DIB\o\ 2 |. 3|| oa ee ee 

t 


1 Notincluding Union of South Africa. 
4 No official statistics. 


TABLE 200.—Oats: Yearly exports, by principal exporting countries, 1911 to 1919. 


{In thousands of bushels; i. e., 000 omitted.] 


Exported from— | 1911 1912 1913 1914 1915 1916 1917 1918 | 1919 
AN ceri aa pn ets oll ane ‘meV [ie ayn 2 3,888 | 4,554] 4,122] 7,740] 2,153] 6,900] 5,426 
Argentina.........-- 35,232 | 61,731 | 61,298 | 24,368 | 40,840 | 55,421 | 18,719] 37,347 | 22,948 
Bulgaria. |c.5/205..8 488 173 173, a ao Sea 
Canada. fi hea ean ie 8,357 | 9,660] 31,732 | 20,174 | 18,496 | 72,058 | 59,791 | 24,024| 16,346 
Chinas weer =a 437 515 285 324 324 70 229 TOM eee: 
Chile. ee 1,096 | 2,714] 3,687| 3,372 |- 7,312] 4,413] 3,460 496 eons. 
Denmark...........- 79 179 194 168 2 4 2 Tf [epee ts 
Rinlandsss jane 453 390 456 350 237 Pe meee eer! Le 
Germany] 20,411 || 26,538" )' "45,584 | SPONTA | OF) Ad | ea eer eaneae eae 
Netherlands........- 28,995 | 41,316 | 31,131 | 14,441 34 ig| @) () 197 
Roumania..........- 16; 073° tt 22000: |@:11-963 | 7; 030'}:.-0-.---|s22-2e5-|n eee 
Russia eye a ee 96,071 | 58,457 | 41,309 | 19,235 364 D7) sc 02 ee i re 
Gyeden eae aaia 1, 936 361| .4,730| 2,310] (2) 478 |) 1) eae) 36 
United Kingdom....| 1,948 631] 1,655| 1,321 CBM Kapa 7fi 147 Ti Nee ae 
United States.......| 2,126] 30,374] 5,275 | 36,656 | 108,195 | 105,838 | 113,614 | 131,085 | 67,570 
Other countries...... 1,595 | 5,365| 4,221] 3,866] 4,436| 4,148| 6,504] 8,633 )._...... 

Totals: sess ae 215,297 | 240,404 | 247,581 | 138,169 | 185,079 | 251,495 | 204,619 | 208,663 |........ 


1 Less than 500 bushels. 


TaBLE 201.—Oa 


MARKET STATISTICS, 195 


ts: Yearly imports, by principal importing countries, 1911 to 1919. 


{In thousands of bushels; i. e., 000 omitted.] 


Imported by— 


1911 1912 1913 1914 1915 1916 1917 1918 1919 


Austria-Hungary... - 
Belsimmees ee eee 


Netherlands........-. 
INGE SolsbeebEoeaeE 


ISSA ae eee 


Switzerland. _....... 
United Kingdom.... 
United States....... 
Other countries...... 


STOO 14a rey IATA yy creas cee MUR tae ONE Tea 7 eee 


TpAIOa Ee“ O#5O0 7 po EQ un aSu lem he mesled tae sh Need el geet on Laie 3, 948: 
4244| 3.911] 4,224] 3,740 217 8 AP SCR eee 
WoT, lene We 43041 e503) la Te p34e ua O04 ed 140) eal On | Ot 640: }i aiitae 
1,488 | -1,070| 1,002] 1,037 148 GIA eS see eiae ee MILT 


37,316 | 14,929 | 39,992 | 35,473 | 56,610| 72,324 | 42,819 | 33,353 | 31,632 
BROS TAN Ae STOR INE Aa 7Oan laste Nae Sele ee esac era manne #25 STE 
8,960 | 10,830| 7,331 | 4,549 | 27,647 | 38,308 | 19,802| 19,258 | 12,046 


35,689 | 51,304 | 38,711 | 20,006| 4,332] 4,902] 2,712 1| 23870 
879 822 393 517 594 18 25 11a ee 
152 770 537 74 441 165 200 Bin eae ea 
1,122} 1,200| 2,608] 1,899 599 ZMillap as Tes clay an etal as 5 
7,031 | 6,703| 4,431] 4,922) 2,086 12 8 365 | 1,571 


12,586 | 12,661 | 12,205 | 10,235| 6,913| 7,320| 3,372| 2,142| 6,334 
64,870 | 64,924 | 64,470 | 52,905 | 59,165 | 48,986 | 58,014 | 55,595 | 32,041 

100 | 3,263 13,309] 9,429 364 545 | 1,985 | 1,444 609 
2 AMO 2678, | 62-401 Nin 5 LOD eT AOOSG ten QiSB2y (ak, Ouota: ede (Quine oa) 


236, 590 | 232,978 | 238,572 | 151,422 | 167,723 | 176,681 | 132,706 | 118,090 |.......- 


1 Less than 500 bushels. 


TaBLE 202.—Barley: Monthly and yearly average price per bushel of No. 2, Minne- 


apolis, 1910-11 to 1920-21.} 


Month. 1919-11|1911-12)1912-13}1913-14)1914-15]1915-16|1916—-17/1917—18) 1918-19/1919-20)1920-21 ee Fs 
August. 9.42... - $0.61 | $0.85 | $0.46 | $0.58 | $0.59 | $0.59 | $0.81 | $1.31 | $1.02 | $1.33 | $1.02 | $0.82 
September.....}  .63 94 49 . 61 58 48 NSE lls OO) gender - 99 2k 
Ocioberssseee . 63 95 50 56 55 -ol | 1.03 | 1.28 .91) 1.29 92 . 82. 
November... .. . 66 98 47 . 53 59 OOH del ells eels Gf 94 | 1.38 . 82 84 

- December... -- ot 91 45 50 57 -61 | 1.07] 1.49 .92 | 1.52 . 74 ASL 
Jeary 77 | 1.05 49 02 68 SCAU) Ne TI ae | ale 6) OOM hele o2t |epa reise 94 
February... --- 74 | 1.00 48 700 75 66} 117) 1.88 Bell eeeleroian eee 94 
Mier chp Soe betas 81 95 46 - 48 70 -60) | 1.21}, 2212 BOO eal olin ee eee 98 
PANT eee 88} 1.01 46 47 70 OSH tener sOn mle S 2a ierle OO Bn lOO ml eieess 1.01 
Mary Sane ie 75 99 50} °.48 70 SON LSA Sn | lic 4 Guile Lept oy |e a7 |e . 99. 
Jive See oeKe 77 76 52 |  .47 66 JOS) |pletses poke 2Bi | ee Merl 2 pull 4 Oa 91 
ON Ales se ee 87 60 48 45 68 MOQ ele 49) li ieel Sia! Weller ile |p tle glee eee 88 

Crop year 

average. .| .74 92 48 51 65 BY) VTA AEE eae: eA} eee 5 90 


1 Compiled from Minneapolis Daily Market Record. 


TaBLE 203.—Barley: Monthly and yearly average farm price per bushel, United States, 


1910-11 to 1920-21. 


® 
Month. 1910-11)1911—-12)1912-13/1913-14|1914—15}1915-16}1916-17)/1917-18)1918-19)1919-20|1920-21 ea 
NUIEUSH see oi $0. 56 | $0.73 | $0.60 | $0.53 | $0.49 | $0.54 | $0.66 | $1.12 | $1.05 | $1.17 | $1.13 | $0.75. 
September. ...- Buy 719 ot 56 52 49 -75 | 1.12 98 | 1.15 - 98 - 715. 
October......-. 56 83 54 - 56 52 18 80] 1.13 95 1.16 . 86 75 
November.....|  .57 86 52 54 53 51 86 | 1.13 -93 | 1.19 76 - 16 
December... .-. 59 87 50 -03 54 . o4 88 | 1.20 .92 | 1.26 . 68 . 18: 
Jamuaryes= s--/- 62 89 51 o52, 59 - 58 90) 1.29 OO sl aelesa |p eeeee - 8i 
February. ....- 64 91 50 - 02 . 65 61 95 1.47 . 86 88) Waeases - && 
March 2. 66 92 49 ol 66 -08 | 1.00} 1.66 SW) | AlbsBllaseses 5 87 
ATE. 72 94 48 ol 64 .58 | 1.11] 1.64 PO Sin anlnnd oe | eten eer - 90: 
Maiyah eecs) 4. 74 94 51 . 49 63 OO ole 20M ec adil a| Op line Lenzi error -91 
Jue Aea ep eae 72 87 53 «48 59 709} 113 HB 27/ |hdle 0) eu al iai eermae 87 
Jily se LS 79 74 52 46 56 -59 | IAL 1.14 1.14 USS 2neaeeeee - 83 
Crop year 
average..| .64 86 52 52 58 . 56 -95 | 1.30 O85 pple Or bere 82 
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TaBLe 204.—Barley: Visible nes United States, jirst of each month, 1910-11 to 


1920 


—21. 


[In thousands of bushels; i. e., 000 omitted.] 


Month. — |1910-11|1911-12|1912-13|1913-14 
DANI BUS ame coe 995 683 338 | 1,319 
September....- 928 | 1,356 960 | 1, £22 
October...-..-.- 2,444 | 2,767 | 2,708 | 3, 967 
November... .. 2,958 | 4,514 | 4,129 | 5, 197 
December... -.- 1,879 | 4,210 | 4,051 | 5,549 
January........ 1,660 | 3,828 | 3,610 | 5,712 
February ...... 1,544 | 2,716 | 2,711 | 4,762 
March ae 1, 341 | 2,661 | 2,335 | 4,973 
WA rilees haat aie 1,190 | 2,243 | 2,635 | 4,206 
May. ..| 1,455 | 1,003 | 1,706 | 2,487 
JUNE ees 936 571 | 1,259 | 1, 761 
JU Yess 2 Sey ee 637 502 | 1,478 | 1,197 


1914-15) 1915-16}1916-17 


1917-18 


902 
1, 193 
3, 965 
5, 091 
5,077 
5, 116 
4 489 
3, 763 
2) 959 
2) 394 
1, 234 

708 


253 

774 
2, 946 
3, 465 
5, 616 
4, 066 
3,291 
2, 810 
2, 840 
2, 530 
2,105 
1, 990 


1,641 
1,905 
2) 459 
3, 938 
4,742 
4, 289 
4,443 
4 474 
4,720 
3, 440 
1,724 
1, 759 


1, 202 
3, 206 
5, 111 
4,466 
3, 910 
3, 581 
4,136 
4, 343 
5, 709 
4, 299 
2,358 
2, 089 


1 Compiled from Chicago Daily Trade Bulletin. 


10, 807 | 


1918-19 


1, 031 
1,510 
2,550 
3, 666 
6, 101 
7,514 
9, 456 
9,712 
12, 240 
14, 235 
9, 756 


1919-20|1920-21 eg 


2.014 


TABLE 205.—Barley: Monthly and yearly receipts at Minneapolis, 1910-11 to 1920-21. 


{In thousands of bushels; i. e., 000 omitted.] 


| 

Month. —_|1910-11|1911-12]1912-13]1913-14]1914~15]1915-16]1916-17/1917-18|1918-19|1919-20|1920-21 Nake 
August....-.... | 1,043 | 1,127 | 2,001 | 2,130 | 2,300 | 1,373 | 2,083 | 2,364 | 2,460 | 2,373 | 3,277 | 1,925 
September..... | 2,911 | 5,528 | 4,186 | 6,630 | 6,219 | 6, 162 | 5,376 | 5,859 | 4,510 | 1,755 | 2,815 | 4,914 
Octopers:2=227-| 3,312 | 3,803 | 5,217 | 5,559 | 4,247 | 5,748 | 4,584 | 4,854 | 2,931 | 1,423 | 2,221 | 4,168 
November. ..-.| 2,291 | 3,181 | 4,851 | 3,822 | 2,653 | 5.557 | 4,187 | 3,141 | 3,386 | 1,238 | 2,287 | 3,531 
December....-. | 2.480 | 1,563 | 4,410 | 2, 422 | 2,652 | 7,360 | 2,417 3.918 | 4 141 |.1,105 | 1,956 | 3,247 
January.../.._.| 1, 532 | 1, 267 | 3,493 | 2,015 | 2,529 | 2,982 | 1, 706 3,579 | 2; 050 945°)... oa 2,210 
February.-..-. 1, 026'| 1,071 | 2,282 | 1,692 | 2,231 | 3,156 | 892 | 3,581 | 2,148 | 590 |....... 1, 867 
March-ps 2) 33 | 16318 | 7548 | 2,614 | 1,799 | 1,664 | 3,535 | 1,405 | 4,756 | 5,571 | 842 |_.-..-- 2, 405 
esr ek 1,224| 405 | 1,546] 900] 955 | 1,744 | 1,334 | 1,230 | 3,709] 75}... 22. 1,380 
Mey 282 859 291 | 1,051 814 943 | 1,983 844 | 1,002 | 3,679 T40n|- Sees 1, 220 
janie a | 328] 243 | 2,099 | 1,970 | 1,192 | 2,922] 970] 850] 4,609} 796 |....... 1,508 
SIDR ee ee ae bead lee 109 | 1,931 944 880 | 2,620 504 289 | 3,977 683:|°2=eeee 1,211 

Crop year 
total. .... 18, 501 |19,136 |35, 681 |29, 797 |29, 465 |45, 142 |26, 302 |35, 423 |43,171 [13,241 |....... 29, 586 


1 Compiled from Minneapolis Chamber of Commerce Reports and Daily Market Record. 


TABLE 206.—Barley: Visible supply at Minneapolis, jirst of each month, 1910-11 to 
1920-21. 
[In thousands of bushels; i. e., 000 omitted.] 

Month. 1910-11]1911-12|1912-13]1913-14|1914—15|1915-16/1916—-17|1917-18 me no 
AueUStss oes es 239 36} 146]- 197] 268 62 | 148 27 | 411} 1,083] 614 261 
September..... 195 SUI OE OTE) sya iba Mere! 83 | 365|.945| 500 242 
October......-. 510 | 661]. 725] 768} 895] 357] - 269} 305 | 1,063 | 1,078 | 1,115 663 
November 424 | 1,016 | 1,161 | 1,155 |. 829} 605 |. 612] 805 | 767 | 925 | 1,170 838 
December. ....- 172 948 807 | 1,224 669 519 590 724 730 889 | 1,232 727 
January.......- B54 Ie 87) | O22) file 215 |ju 1612 | (534 |. 748 (714 a 76Gatl s O0uN eee 874 
February -.... ARO Ii 638-2 789. (215185 |). 568 |.y 465 11; 017 17100 15858 10 ence 887 
March... .....2. 452 |. 692 | 488 | 1,120 | 503 |. 318 | 1,015 | 1,072 | 865 | S24 |.:..22. 731 
Aprile en oce ey 247 |, 615 |, 673 |.1,015 | 369 |. 249 |) 965 | 1;178 | 1,618 | Sb |...i 778 
Miaty 2 255 221 402 550 908 256 180 728 | 1,158 | 2,183 T4ds hee 733 
aiinesaee 175 ey 291 |p, BI e588 (15 154 | 186 \h 486 |/ 822 | 1° 846 (a1 000 eeeneee 560 
lityesc thant Oe 63| 242] 156] 327 84|. 146 | 242] 5741 1,262 | 749 |.-...e 383 


1 Compiled from Chicago Daily Trade Bulletin. 
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TaBLE 207.—Barley: Monthly and yearly receipts at Chicago, 1910-11 to 1920-21. 


[In thousands of bushels; i. e., 000 omitted.] 


| | 

| | | | 
Month. 1910-11 1911-12/1912-13|1913-14|1914~15|1915-16 1916-17 1917-1s}1918-19 1919-20|1920-21, 10-YT- 
August......... | ses | 1,188] 865 | 1,186 | 851 | 729 | 2,194 | 1,600 | 1,365 | 1,324] 519 | 1,217 
September. ....| 1,805 | 3,350 | 1,449 | 2,167 | 3,021 | 1,834 | 3,175 | 2,475 | 1,183 | 1,336 | 1,076 | 2,179 
October......-. | 2,518 | 3,888 | 3,717 | 4,844 | 4,038 | 2,990 | 4,172 | 2,813 | 2,301 | 1,010 | °942 | 3,299 
November....., 9,427 | 3,216 | 3,845 | 2,667 | 3,187 | 3,815 | 3,588 | 2,590 | 1,886 | 7980 | 1,515 | 2,820 
December. ..-.- | 3,071 | 2}280 | 3,714 | 2)581 | 2; 781 | 5,298 | 2'867 | 2)206 | 2,266 | 1,105 | 1,221 | 9/817 
January.......- | 2,048 | 1,872 | 3,685 | 2,437 | 2,249 | 4, 478 | 2,528 | 1/987 | 2,714 | 1,000 |....... | 9) 430 
Pebruary...... | 1,501 | 1,593 | 3,398 | 2/015 | 2/393 | 2,884 | 1,576 | 1,805 | 2,052 | 968 |...._.. 2; 011 
March.........- 1,981 | 1,014 | 2,996 | 2,047 | 2/004 | 3,219 | 1,959 | 2,245 | 3,443 | 959 |... 2; 187 
Moments | 1,260 | "865 | 2'276 | 1,452 | 1,340 | 2,263 | 1,729 | 1,198 | 3,586 | 527 |....... | 13650 
1 CEs a | 1,244 | 604 | 1,580 | 1,280 | 1,153 | 1,932 | 990 | 1,238 | 2,084 | 808 |.... 1, 302 
dime omen” | "756 | 427 | 2,392 | 1,590 | 1,373 | 1,519 | 1,059 | 1,095 | 3,516} 869 |.....-. | 1,452 
Taba eee Wr Ga) |i 2620 i 14926) (7831) Wy124 |i 2nose.| San \ 475 Wo810 | 867 ee 1,191 
Total. ... 20,104 20,559 31,773 |25,028 |25, 444 33,199 26,658 21,127 [29,206 |11,751 |... | 24, 485 


1 Compiled from Chicago Daily Trade Bulletin. 


TaBLE 208.—Barley: Visible supply at Chicago, first of each month, 1910-11 to 1920-21.' 


{In thousands of bushels; i. e., 000 omitted.] 


Month. —_|1910-11/1911—-12|1912-13|1913-14|1914-15|1915-16|1916-17|1917-18|1918-19]1919-20| 1920-21 us ; 
INTIS Ro SA SO 2 29 65 94 27 21 4] 162] 1,003] 371 159 
September.....|....... 36 56 63 93 20 70 S7iles 570 | ape Tap! one 132 
Octane asia U| 55 73 84] 295 44.|--199 |» .1927|_ (632 |. .231 | 340 185 
November... .._|......- 132| 136) 108| 909 7 142] 175 | 1,359| 256 | 255 365 
Wecemberios. 4). 3. 158 | 165 | 222 | 1,102 gg | 244] 450 | 1,349| 289] 372 453 
Tammany ate eonie2 ie. 172| 222] 322] '893| 165] 424] 506) 1,706 | 503 |......- 546 
ebRUAn Yee wenn 137} 196| 393) 621] 236 | 542] 535|2,505| 659 |....... 647 
iW Bing alee OE 131| 119| 397] 536] 366| 508| 497|2,379| 656],...... 621 
YC 8 oh ae ee ne 101|. 164| 359| 567], 414] 379| 818] 2,884| 657)|....... 705 
May err tes (yh occ. 41| 108| 283| 390] 417| 350| 564/2,585| 504 |.._.... 592 
DSM Pea 36 64 OO) (AueONS) Emoste Mens oNl)) FSTOR Mose tatoo [ene 359 
Da Sac a ae ale 49 591; 82] 175 52 SBtly 2 Tana Do' |e ASO eee 292 


1 Compiled from Chicago Daily Trade Bulletin. 


TaBLE 209.—Barley: Yearly average receipts, shipments, and local consumption at nine 
primary markets, for the 5-year period, 1918 to 1917.3 


[In thousands of bushels; i. e., 000 omitted.) 


Per cent 

Ship- Local* | of local 

Market. Receipts. eee consump-| receipts 

; tion. con- 

sumed. 
CIN TCO ere ke ea tet ara oi pa teeta a Re ule MRI coe sa AL ee 28, 033 8,370 19, 663 70.1 
Maat e SALI SION SIROTA Seed USS OE OMEN RAT AS 18, 840 5,136 | 13,704 7P2 
MATITIS AD OSS aya e tees ears Ce Pyaar See eS ea ee oe 33,171 | ° 30,154 3, 017 ont 
FSiE 5 TOO 8 BOS A ASD ie eg a aN oe 8 So al ob i ai 1, 883 193 1,690 89.8 
TEXSYOTRLID 3 Nel AEDT CO PR ERR En psc oh gl 3, 001 1,422 1,579 52.6 
@inverrame hie 498 3) eye a Dh she Oe eR Spe 905 72 833 92.0 
SONU SU Hops I a Se pk et Ce EN 11, 424 10,878 544 4.8 
rrr caine gto eles eer “ihe eee eli |e Deccan ene 872 448 A424 48.6 
REA TIS SSN CH Yel ore teh Coe ea NN LG ae 8d 1,084 928 156 14.4 
PTO GALE Sey e rebel Shot Sized Se aa n/a) SIeegupae ea a 99,213 57,601 | 41,610 41.9 


| 


1 From Report of Federal Trade Commission. 
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TaBLeE 210.— Barley: Monthly and yearly exports from the United States,1910-11 to 1920-21. 
{In thousands of bushels; i. e., 000 omitted.] 


| | | | | | 
Month. 1910-11|1911-12)1912-13 1913-14|1914-15)1915-16 1916-17 1917-18 1918-19 1919-20 1920-21) Eye: 
| | 5 
} | 
Ausush== 2-595 676 |. 930 438 792 | 2,263 | 1,648 | 2,841 | 1,456 587 | 6,469 | 2,377 | 1,810 
September..._. 1,426 57 | 1,009 251 | 2,781 | 2,6327| 1,734 | 1,560 199 | 4,711 | 2,066 | 1,636 
Wctoberss225 6: 1, 304 133 | 1,383 590 | 2,854 | 2,704 | 1,780 | 3,925 1 | 2,383 | 2,515} 1,706 
November....- 2,354 165 | 2,494 | 604] 2,577 | 3,462) 805 | 2,135 260 | 1,484 | 1,623 | 1,634 
December...... 1,357 4 | 2,662 361 | 2,074 | 3,691 642 | 1,320 794) 434 | 2,520) 1,334 
Tanuanyess..-- 913 4 | 3,059 848 | 4,082 | 3,213 | 1,662 | 1,498 | 933 | 1,264 |-..____ 1,749 
February...-.. 210 2 | 2,910 821 | 2,975 | 1,999 632 | 3,966 | 7 Weta ewe 1,448 
Mar eheeys ss 364 (2) 1,606 23 | 2,251 | 2,650 340 | 2,486 | 1,841 | 1444 |. . 12222) 1, 296 
Aoi tle sie ere ue 335 2 | 1,061 611 | 1,050 | 1,356 | 1,182 | 3,513 | 3 BOM SSSA eee 1,313 
IM aye seus ae ee 155 8 458 671 587 | 1,654 | 2,289 | 3;211 | 4,825 | 635 }_.22-22 1,449 
JUNC Heo see ee 106 97 350 343 918 | 1,936 597 | 702 | 6,046 BBY tas leis oe 1, 165 
dfibd ys ea a Se 183 95 729 | 2,342 491 | 1,877 | 762 | 1, 835 | 5,464 st 013s same ee 1,479 
| 
Crop year | 
total’... > 9,383 | 1,497 |18, 169 | 8/257 |24, 903 |28, 822 |15, 266 (27,557 |24, 087 (22,235 |._..... 18,018 


1 Compiled from Monthly Summary of Foreign Commerce. 
2 Less than 500 bushels. 


TABLE 211.—Barley: Yearly exports from the United States, by grand divisions of des- 
tination, 1910 to 1919.3 


{In thousands of bushels; i. e., 000 omitted.] 


Exportedto— |.1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 
| | 

Muropece we eete sc 3,942} 8,106 888 | 15,922 | 6,443 | 24,029 | 26,824 | 15,988 | 18,213 | 36,734 
North America...... 283 289 129 279 159 484 576 354 591 868 
South America-.....|...2....|-..- eae 96 186 2 15 37 34| /@) 9 
ASIAN L A Adress @) Abeba ins ae es 25 36 Tee) (2) 1 1 

Oceaniawn.. sie... 5 33 90 79 5 330| — 30 ihe bse 1) (2) 

African siGh : iouane. 81 921 392; |pocl 046. |p ste: 1, 890 6 41 -@) | @, 
Mota teen 4,311 | 9,399) 1,585) 17,587) 6,645 | 26,755 | 27,473 | 16,381 | 18,805 | 37,612 


1 Compiled from Monthly Summary of Foreign Commerce. Year ending June 30, 1910-16, calendar 
years 1917-19. 
2 Less than 500 bushels. 


TABLE 212.—Barley: Yearly production in United States and principal producing 
States, 1911 to 1920. 


[In thousands of bushels; i e., 000 omitted.] 


j F 
State. 1911 1912 1913 1914 1915 1916 1917 1918 | 1919 1920 


United States....... 160, 240 |223, 824 |178, 189 |194,953 |228, 851 |182,309 211,759 256,225 161,345 | 202,024 

40,600 | 41,760 | 33,150 | 42,080 | 39,440 | 33,320 | 39,150 | 34,320 | 30,000, 28,750 
10,950 | 14,570 |-10,000 | 9,360 | 8,525 | 8,702 | 10,500 | 16,947 | 8,032} 7,810 
1,625 | 4136) 1,944] 5,880| 81370] 6,000| 6,000| 6,040 | 14,499 | 21,285 
28/025 | 42,018 | 34) 800 | 31,694 | 38,125 | 26,125 | 34,425 | 40,300 | 18,200 | 25,000 
20,475 | 35,162 | 25,500 | 28,275 | 46,400 | 26,738 | 22,812 | 37,281 | 13,800 | 22,680 
5,508 | 23,062 | 16,765 | 19,550 | 24,000 | 18,728 | 31,482 | 39,088 | 19,250 | 26,825 
20,910 | 24,843 | 18/125 | 18,428 | 19,170 | 18,300 | 19,200 | 25,418 | 13,674 | 15,913 


TABLE 213.—Barley: Yearly production other than United States, 1910 to 1920. 
{In thousands of bushels; i. e., 000 omitted.] 


Country. 1910 1911 1912 1913 1914 1915 1916 1917 1918 | 1919 | 1920 
| 

Canada...... 45,148] 44,415) 49,378] 48,319] 36,201) 54,017) 42,770)55, 058/77, 287/56, 389/63, 311 
Mexico...... 6,329 6, 500 6,500 7,000} 10,839} 10,000} 10,840) (4) 17,711 (1) Seas 

South Amer- | 
i ep Ce col bats ose aba pees 6, 133 9,089} 13,769 9,011 9, 903))7;115 | see eee 
Europe...... 1,007, 829} 997, 853)1, 035, 758/1, 184,343) 929,491) 871,984) 951,562)......).-....|......}...... 
Nsiatereeen 94,288] 98,764] 104,650] 159,218] 256,107] 275,463] 272,980|......|......]..-.--|.----- 
iAiricaeesas: 57,450| 62,266] 37,316} 58,656] - 40,359) 66,453] 54, 044/51, 659/83, 285/51, 085/25, 839 
Australasia..| 3,858| 3,248) 3,418] 5,451] 5,278] 1,927) 4,623] 4,818|...22.|.2-f22]i2. 2. 
Total. .|1, 214, 902/1, 213, 046|1, 243, 153/1, 472, 076/1, 292, 044|1, 288, 855|1, 346, 722|...... | ee 


1 No official statistics. 
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TABLE 214.—Barley: Yearly exports by principal exporting countries, 1911 to 1919. 


[In thousands of bushels; i. e., 000 omitted.] 


Exported from— 1911 1912 1913 1914 1915 1916 1917 1918 1919 
INSEL) aT NS tase Er SIM lL SE ae 4, 342 3, 530 1,302 5, 992 1,758 3,743 | 15,696 
PAT POMONA en pey= ss 223 656 1, 871 1, 152 3, 440 3, 104 566 218 1, 871 
Austria-Hungary... 4, 875 9, 522 tS TO SSS ah Se oe ea CRS eate ca bna teenie Hae) aera 
iBeloinnms he ease. 2 Se 3, 539 4,737 DED a Eras bape ae Cee ss I cites BT ieee 320 
British India......--. 9,475 | 31,843 | 10,069 1, 290 7,441 7,705 | 14,531) 14,848 598 
BiMeaniaes. 2 cltsas 3, 461 819 CSS) 3 ee a he eel eh ed AN pe UNIS hes a eal Ss 
Cama ae eee eco 1, 274 4,788 | 13,906 6, 843 4,677 9, 980 7, 218 4,556 | 13,172 
CHITE RR ara aN. 920 476 427 3, 051 1, 557 1,149 1, 054 AWRAG OW) | espace rates 
CLOTHE yaaa aoe peel Eee eee 588 655 738 524 191 45 61 Oia hearers 
Menmarky L955 28. 3, 301 3, 502 3, 566 3, 582 167 642 3 AS Tee mee 
TE AMIGCE py acets ers 720 669 438 357 1,173 627 590 96 354 
Genmieiniy ese eee 85 53 PACH ea kee oe AREER CEA Bec Cee sO o Hee Lo eRe ese ae euneaen 
Netherlands........- 31,035 | - 23,956 | 31,993 | 18,784 IS Lie an te PBX lhe er acA ae 44 
TRG) Suankepobil, Se ede 21,824 | 10,928 | 17,519 SOFAS FE UU Ta cae eal lets ed [ene a alan a 
IGUSSIaee ee ae pees acl 197,596 | 126,927 | 180,344 | 90,930 643 A BRI arse arieye all Miaina shea [Oven ye ore ey 
United Kingdom... 170 102 48 902 3, 699 1,593 478 65 154 
United States...-... 3, 555 8,195 | 12,782) 18,870 | 28,578 | 27,152 | 21,644) 19,620) 46,745 
Other countries....-. 17,267 | 13,456 | 15,957 1, 281 2, 683 3, 782 1, 639 SHOU) Baan 

ERG Ree eee 299,908 | 241, 334 | 305, 701 | 154,180 | 55,702 | 62,250 | 49,533] 48,551 | 78,954 


TABLE 215.—Barley: Yearly imports, by principal importing countries, 1911 to 1919. 
[In thousands of bushels; i. e., 000 omitted.] 


Imported into— 1911 1912 1913 1914 1915 1916 1917 1918 1919 
AT Pen hIMAL seus = oe 1,157 1,316 1, 456 1, 032 656 988 764 885 1,123 
Austria-Hungary....| 1,833 331 BE) ABE COB EE Sea OCT al Oce bre ae Ie nies 6 oieged IEE Mercy cased be ct em 

elerinneeeaeaan ms DOS2G0)4 4b 22244 Sule S (OOAN Maina ak | sna eanse Nis ME ET a Neat igen We 2, 264 
IBnpyAUl ee ee aie aise, 725 967 1,241 639 865 655 691 309 622 
British South Africa.) 372 361 319 265 216 264 138 34 60 
Canadarz seal y es tiuel ie 76 59 363 136 82 10 36 8 75 
Cis ES SURE E te en 234 328 273 285 343 347 437 PAR Ge soGs66 
Menmarke = 2855. 3 3, 679 628 1,986 2,413 4,995 1,104 466 ADC ee 
Sy pte wens li ges. 28 436 464 1, 824 512 452 224 73 1 107 
MPANCe Heese dee es 2 9, 653 6, 384 5, 428 4,938 4,374 | 10,442 9,440 | 11,022] 15,247 
HT arid ees aes 437 497 645 292 530 486 2 NS nearer tee. |p Serr rat 
Germmanyeeee eee 1695630) (239063) |) LSU O39). is aes eee ee) aI heed ee a ee ateet el eee | 
tally ees 2 keh ye 840 878 728 1,050 633 513 1,530 7, 604 1, 306 
Netherlands......... 44,937 | 34,030 | 44,585 | 23,994 6, 569 5, 846 2, 360 136 7, 325 
NOT Ways t.35:. 2422! 5, 142 3, 862 3,994 4,007 1,368 2, 465 2, 255 BOHR Ae = 
RUSSIA oe cake 952 812 1,158 781 271 EU | tes Sh ay LO boa tan a AB 
Switzerland...-....- 4,538 4,590 4,192 3, 556 2, 641 2, 268 1,479 616 1,370 
United Kingdom.-...) 56,748 | 45,970.| 52,464 | 36,547 | 27,976 | 36,957 | 21,462) 11,725] 38,824 
Other countries...... 1,749 3, 198 1,815 2, 264 1,405 978 1, 542 B2B Gece. 

eS ee ee 
Potaley e629: 42) 323,398 | 266,181 | 292,767 | 82,711 | 53,376 | 63,548 | 42,696 | 34,005} 68,323 


TABLE 216.—Rye: Monthly and yearly average price per bushel of No. 2,Chicago, 1910-11 


to 1920-21.! 


Month. 1910—11)1911-12/1912-13)1913-14/1914-15|1915-16|1916—-17/|1917—18|1918-19|1919-20/1920-21 LO 
duilys eee sese2) 2 $0.77 | $0.84 | $0.74 | $0.63 | $0.64 | $1.08 | $0.98 | $2.27 | $1.73 | $1.55 | $2.04 | $1.12 
August...--...- oi) . 85 72 . 66 -84] 1.00} 1.13] 1.90) 1.67} 1.54] 1.90 Sig 
September. .... . 74 91 . 69 . 67 +90 . 96 1. 20 1. 86 1.63 1, 40 1.99 1.10 
October.-..-...- . 76 97 . 69 65 -92| 1.01 | 1.33] 1.84) 1.63) 1.38] 1.69 1.12 
November. ...- 719 95 . 64 64} 1.02 -99 | 1.47} 1.78] 1.68) 1.42} 1.59 1.14 
December-....- . 81 - 93 . 61 . 63 1.10 97 1, 41 1. 82 |} 1.59 1. 66 1.61 1.15 
JaAmUanyens oo -e = ~ 84 . 94 64 .61 1,49 1.01 1.43 | 2.01 1.61 tO) fetoats = oe 1,21 
February. --.-.- . 82 - 92 .62 = O02) ia o97 | LAG P2539 A188 | 156s aot 1. 20 
MENG tseeeensee . 89 91 . 60 CES) als 17/ SSE WG PASE Ir AG) I PMae kee 1,29 
EN} lS eee - 95 94 . 62 62 | 1.17 . 96 TUS [be PANES eI east ales) ee 1.35 
IIE eS See Bees 1.02 -93 . 62 -65 | 1.19 5987 | YZAQ0 De 208 Pa Oal esas He toe erie 1.35 
JUMeE ee ee eee - 90 . 83 62 203) |) Lak) -98 | 2.40) 1.80] 1.46) 2.27 |. 22222. 1.30 

Weighted 

average...| .84 91 -65 64] 1,05 OOF laos simnceil aie de Giese 7 OM ete 1. 20 


1 From Howard Bartel’s ‘‘ Red Book.” 
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TABLE 217.—Rye: Monthly and yearly average farm price per bushel, United States, 
1910-11 to 1920-21. 


Month. 1910-11)1911—-12)1912-13)1913-14)1914-15)1915-16)1916-17|1917-18]1918—19)1919-20}1920-21 weg 7 
Tye eens! $0.75 | $0.76 | $0.81 | $0.62 | $0.62 | $0.91 | $0.83 | $1.78 | $1.67 | $1.44 | $1.79 | $1.02 
ATIPUSES eee 74 76 74 - 62 - 68 87 -92] 1.70] 1.62) 1.44} 1.69 1.01 
September..... 73 78 - 70 64 sald Oe) LOZ 66/2 LS 7) oho Tale Stabe 1,01 
October: 22.2222 72 81 - 69 64 . 80 2 O41 1210/1 1.70 153) seale ip2 1.02 
November... -. 72 83 - 68 63 80 85 | 1.1 1.67} 1.52] 1.32] 1.35 1.02 
December. ..... 12 83 65 63 88 84] 1.20) 1.68) 1.51} 1.43) 1.26 1, 04 
January-22. 225: 73 84 - 66 62 95 Ste | 2M OTS) ced 45: los 0| hereon ~ 1.06 
February...-.- 73 84 - 66 62 | 1.03 280) | > 225) |) O1.88 | 36) eh On eee 1.07 
March erence «74 85 - 63 62 | 1.03 HO0.'}|, alooluils 20S toe SOM inet roi | epee 1.11 
Aprile shoes 76 85 - 63 63 | 1.01 84 ASO do 28) [owl ol nko Op ereneaee Leet lef 
Mayer ne od os) 27 & - 63 64] 1.00 84) 1.74] 2.04) 1.50) 1.84 ).02.22. 1.19 
JUNC Sos se ee odd) 85 - 64 64 96 SE VBON D729) eet 41S: | Sy: eee 1.16 

Crop year 

average...| . 74 82 - 68 63 . 88 ei OO Le 20, et S41 150) sole teres 1.07 


TABLE 218.—Rye: Visible supply, United States, first of each month, 1910-11 to 1920-21. 


{In thousands of bushels; i. e., 000 omitted.} 


Month. —_|1910-11|1911-12}1912-13|1913~-14|1914~15|1915-16|1916-17|1917-18|1918-19|1919-20/1920-21 LE : 
Tillyeeason sere 378 15| 427] 449] 369] 210] 452] 515] 707 | 9,014} 4,493] 1,254 
August......... 243 163|e2243| 3804 tn68 95| 350] 480] 580 | 9,866 | 2,555 | 1,242 
September ..... 172| 316| 441| 674] 290] 536| 418] 727 | 1,325 |12,327| 2)210| 1,723 
October........ 353 | 511 | 1,103 | 1,549 | 1,245 | 1,239 | 1,007 | 2,029 | 4,723 [15,395 | 4,407 | 2.356 
November..... 433 | 1,166 | 1,256 | 2,032 | 1,897 | 1,304 | 2,009 | 3,550 | 6,694 |17,248 | 2,778 | 3,589 
December...... 507 | 1,351 | 1,888 | 2,299 | 1,683 | 2,686 | 1,962 | 3,818 |11,511 |17,198 | 4.320 | 4,490 
January........ 491 | 1,432 | 1,719 | 2,226 | 1,448 | 3,003 | 2,577 | 2,097 |15, 687 |17,477 |..-..-. 4 816 
February..-...| 390 | 1,009 | 1,469 | 2,085 | 1,445 | 3,150 | 2,239 | 1,676 |20,764 
March 251 | 1,003 | 1,202 | 1,822 | 1,363 | 2,377 | 2,014 | 1,225 |17, 896 
April. 114 | 7828 | 7912 | 1,447| °779 | 1,844 | 1,693 |16, 493 |15, 193 

aye i 60| 651 | 684] 1,165 | 945 | 1,687 | 1,300 | 1,000 |17, 246 
Tune ws oi 32| 544] 503] 613] 286| 951 | '708| 852 {11,384 


1 Compiled from Chicago Daily Trade Bulletin. 


TABLE 219.—Rye: Monthly and yearly receipts at Minneapolis, 1910-11 to 1920-21.' 


{in thousands of bushels; i. e., 000 omitted.] 


! | 1 | | 
Month. 1910-11/1911-12)1912-13}1913-14/1914—15/1915-16 1916-17 1917-18/1918-19/1919-20 1920-21 gat. 
| | | | | pae 
ulyeee see eee 54 64 55 211 111 56 155 | 97 108 959 422 187 
ANIRUIS Gate ahaa 162 392 843 693 740 270 287 | 857 992 | 1,104 621 634 
September. .... 238 | 349 | 1,085 | 1,057 | 1,154] 726 | 1,543 | 1,824 | 2,306 | 1,203 | 606| 1,157 
October........ 198 | 450 | 1,017 | 1,010 | 7846 | 1,414 | 1,473 | 2}054 | 7923 | 1,010| 596| 1/039 
November..... 153 | 385| °779| 7583 | 806 | 1,434 | 1,360 | 1,508 | 1,301| "591| 410} 890 
December. ..... 191 211 532 466 832 | 1,091 695 | 1,268 | 3, 201 632 606 912 
January........ 126 135 411 283 431 405 287 977 | 684 8600 | S2e eee 460 
February...-.. 77 101 339 257 348 418 168 | 1,098 | 421 GH9) ys te 390 
Marcha e202 136 125 281 277 190 350 408 | 1,095 | 3,020 WH ASE SE, 666 
PATE ie 70 75 239 221 94 245 307 641 | 1,504 eA RABE @ 421 
May iii: ube 81 82 175 259 98 187 232 294 | 1,133 388i |eeceeas 296 
PuMe ease Te 33 87 187 221 87 179 202 210 785 By) (esses 233 
Crop year y | | 
total...... 1,519 | 2,456 | 5,943 | 5,538 | 5,737 | 6,775 | 7,117 {11,923 |16, 468 | 9,375 |....... 7,285 


1 Compiled from Minneapolis Chamber of Commerce Reports and Daily Market Record. 
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TABLE 220.—Rye: Visible supply at Minneapolis, Jirst of each month, 1910-11 to 
1920-21. 


[in thousands of bizshels; i. e., 000 omitted.] 


Month. 1910-11|1911-12]1912-13]1913-14|1914-15|1915~-16|1916-17|1917"15|1918-19|1919-20|1920-21 1OyEe 
Jaa eis say eves 143 2 124 129 33 8 29 PAN es a 4,180 | 1,372 467 
ANIPSt os see ee 110 2 15 93 8 5 26 6 6 | 4,365 192 464 
September. .... 9 65 127 129 8 4 8 |. 25 82 | 5, 282 97 574 
October. 2-22.22 152 88 400 374 353 10 228 107 | 1,551 | 5,942 88 921 
November... -. 184 285 431 586 220 89 567 368 | 1,270 | 6,330 54 1, 033 
December...... 152 351 561 753 187 361 673 615 | 1,465 | 6,639 84 1,176 
Januanyencse. - 122 378 480 748 246 556 628 592 | 3,569 | 6,339 |....... 1, 366 
February..-.... 130 352 444 681 160 559 562 606 | 4,100 | 5,287 |....... 1, 283 
Marcha 2a5 7 109 342 491 603 122 566 493 488 | 4,163 | 4,933 |.....-- 1, 231 
Js yall eee eh Cae 56 313 322 420 123 358 327 206 | 6,124 | 4,510 |....... 1, 276 
BY seco ees 41 227 235 392 79 271 252 113 | 5,783 | 4,377 |....... ib alzit/ 
UTA, See 15 202 164 101 27 164 67 147 |g4,128 | 3,472 |....... 848 
1 Compiled from Chicago Daily Trade Bulletin. 
TABLE 221..-Rye: Monthly and yearly receipts at Chicago, 1910-11 to 1920-21. 
[In thousands of bushels; i. e., 000 omitted.]} 
Month. _/1910-11/1911~12/1912-13/1913-14/1914-15 1915-16|1916-17|1917-18| 1918-19 1919-20|1920-21 me r. 
[za | i 
July Pee 40 53 51 186 | 144 112 162 105 171 467 369 149 
INOF SIR oe Heeae 105 174 235 250 285 | 440 361 337 694 783 501 366 
September. .... 79 293 308 367 381 | 641 545 551 612 327 554 410 
October........ 101 329 660 414 347 503 727 640 344 439 443 450 
November..... 118 256 504 359 354 981 796 500 730 270 265 487 
December...... 172 179 257 216 537 745 726 326 622 305 655 415 
January.-...... 104 159 276 313 409 532 433 148 | 1,343 154. enlace 447 
February.....-. 100 212 230 233 216 444 251 185 | 1,181 MOO} 2 yacteee 375 
Marchss288. 0 4 129 144 289 299 141 373 453 482 | 1,017 S20 n eect 416 
PASI seo hece : 67 117 222 218 172 345 440 234 | 1,192 222) Oeeoaee 323 
Wilh yale Eee ae 57 88 140 152 131 237 323 146 396 540) esaiielets 222 
PANO aeees 45 71 126 199 157 298 182 112 165 AIS) Nene cies 183 
Crop year 3 
total..... 1,117 | 2,075 | 3,298 | 3,206 | 3,274 | 5,651 | 5,459 | 3,766 | 8, 467 | 6,119 |....... 4,243 


1 Compiled from Chicago Daily Trade Bulletin. 


TABLE 222.—Rye: Visible supply.at Chicago, first of each month, 1910-11 to 1920-21.} 


[In thousands of bushels; i. e., 000 omitted.] 


October 


1910-11}1911-12/1912-13}1913-14/1914-15)1915-16]1916-17/1917-18)1918-19/1919-20/1920-21 ee i F 


ed a 
COONNEN KOO O 


31 46 
49 49 
110 44 
187 66 
286 83 
398 65 
347 60 
398 68 
340 23 
237 16 
192 16 
97 66 


4 

6 
14 
45 
137 
182 
270 
263 
186 
465 
471 
426 


1 Compiled from Chicago Daily Trade Bulletin. 


393 
418 
776 

1, 234 
439 
687 

1, 398 

2, 965 

4,043 

2,614 

1, 524 

1, 676 


1,351 
1, 621 
2, 363 


ae tceee 
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TABLE 223.—Rye: Yearly average receipts, shipments, and local consumption at 10 
primary markets, for the 5-year period, 1913 to 1917.1 


{In thousands of bushels; i. e., C00_omitted.] 


Per cent 
| Shine Toca of local 
Market. |Receipts.| ore. Say. eas 
tion sumed 

Minneapoliss: Wisp! Gece axel ek Fo Jen li oe peo A le 6, 882 4, 590 2, 292 33.3 
Ghicagossee Me See BANG HRT PAC Rte Tea aM EROS! Biel 4, 259 3, 203 1, 056 24.8 
MAI WaAUKECS oa ye Be yy kee Soci eae eel oe Seals Seah gee emo 3, 308 2,635 673 20.3 
Gincinnatic. 3c Se Rae Da SA Ue ae PO ae 649 318 331 51.0 
Indianapolis 2. . 218 7 211 96.8 
St. Louis... 518 386 132 25.5 
Omaha... 805 687 118 14.7 
5 EY SXOS ethers gay a PB ld CU Ya Se ey ea Sh a 468 376 92 ONT. 
KanSas City iors tes teeta eee ne ee soe eee cee sem alan gyee | 375 303 72 19.2 
TBE ARO A App As ties oem Nr cae hae ek CRT lS hee Ai Sap nS nl See a es 3, 299 3, 273 26 -8 
Totals eo ese a cece ccs cat sae see see ae see eee eee 20, 781 15, 778 5, 003 24.1 


1 From Report of Federal Trade Commission. 
2 Two-year average, 1916 and 1917. 


TABLE 224.—Rye: Monthly exports from the United States, 1910-11 to 1920-21.* 


[In thousands of bushels; i. e., 000 omitted.) 


| | | 
Month. 1910-11 1911-12 1912-13 1913-141914-15 1915-16 1916-17 1917-18 1918-19)1919-20 1920-21 ees ; 
Malye teens f | (2) 2| (2) 282} 294] 390] 490| 367] 122 | 2,000 | 7,595 395 
WAsieustso2 5. 25105(2) | Ws (2) loa) 128 Hah BZ ies ObAla" 501 98 | 212 | "548 | 5,083 171 
September. .... 1 (@) | @) |. 133) 146] 812 | 1,187 | 1,044 | . 137] 308 | 1,143 | 2,464]. 491 
October........ | <(2) 1) 177) 12 | 1,613 | 3,055 | 1,679 | 1,248} 466 | 805 | 2,696 | 909 
November...... be 1] 120) 62 | 1,824 | 1,223 | 2,083 | 2,918'| 1,094 | 1,654 | 4,802 | 1, 108 
December...... (2) 1 ee, 102 16 | 1,690 ; ' 830 | 1,622 | 2,892 | 1,099 | 2,420 | 5,626.| 1,067 
January........ @) | @ 138 (fis. 141 |, 558 ||", 372 411) 208 | 1, 829.11, 202/). et ene eal 840 
February.....- @ | @ 131 43 | 1,320 | 1,218 | 1,179 | 1,066 | 1,873 | 2,029 |_._.... |. 886 
March..:.......| 1] () 150 | 153 | 1,525 | 1,216 | 540 | 1,001 | 3,739 | 4,532 |...__.. 1, 286 
(Aprile eee @) | @) 315 | 350} '796-| 1,054! 840 | °125.| 2/905 | 4,933 |..11.. eeio2 
Mayas ick 23. | (@) | () 293 | 338] 932 | 1,610 | 1,249 | 118 | 7,397 {10,148 |2.-..2. 2,209 
juinese seats (2) 1} 323) 553} 144] 1,181 | 740 | 190 | 7,122 | 6,301 |. -2.. | 1,656 
Motaler setae 6 | 1,822 | 2,224 |12, 545 [14,531 13, 260 |11, 989 |27, 539 |37, 464 |_.....- 12, 139 


1 Compiled from Monthly Summary of Foreign Commerce. 
2 Less than 500 bushels. 


TABLE 225.—Rye flour: Monthly and yearly exports from the United States, 1910-11 to 
1920-21.} 


[In thousands of barrels; i. e., 000 omitted.] 


Month. 1910-11/1911-12|1912-13]1913-14/1914-15)1915-16|1916-17|1917-18)1918-19}1919-20/1920-21 1038 5 
Ally: 4-0 ocak ti) 1 1 1 6 3 Te Noe Shlz/ 62 49 40 
IATIZUISt oe eee (2) (2) (2) (2) 1 2 12 8 | © 255 56 95a iheara3 
September-...- (2) (2) (2) 1 5 3 7 4 101 333 31 45 
October. 3.2.25 2) |. ® (2) (2) 14 3 5 3 56 53 40 13 
November... ..- 1} @ (2) 1 19 7 11 66 20 19 9 14 
December. ....- (2) (2) (2) (2) 7 30 4 89 13 16 1 16 
PAanuUAnye. yo. lee 1 1 1 6 12 4 55 1 26)|)5 sear ll 
February....-.. (2) 1 1 il 6| ©) 23 123 1 tl Be Ae 18 
March stsscusii (2) TH eX@) 1 2 6} (@) 171 77 19) aks 28 
APTS. ees case (2) (2) (2) 1 10 17 1 104 57 AN eee 23 
Maryse semen ae (2) (2) TL 5165) 13 6 113 99 22 Che lee 26 
Afrbst Beem He (2) (2) (2) 1 17 20 216 370 re eon 64 

Total--2-- 4 2 4 9 80 122 73 864 | 1,489 678i \eeceees 333 


1 Compiled from Monthly Summary of Foreign Commerce. 
2 Less than 500 barrels. 


— 
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TABLE 226.—Rye: Yearly exports from the United States to Europe and North America, 
1910 to 1919. 


{In thousands of bushels; i. e., 000 omitted.] 


Exported to— 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 
Ino peyeks teers 8 DSN ee vue aulb bh cbule 1,737 | 2,156 | 12,498 | 14,392 | 12,130 | 7,509 | 31,512 
North America... ..- 2 3 6 86 67 47 141 | 1,130 121 | 15336 

Motaleek. ets | 220 3 6 | 1,823 | 2,293 | 12,545 | 14,533 | 13,260 | 7,630 | 32,898 


1 Compiled from Monthly Summary of Foreign Commerce. Year ending June 30, 1910-17; calendar 
years 1918-19. 


TABLE 227.—Rye: Yearly production in United States and principal producing States, 
1910 to 1920. 


{In thousands of bushels; i. e., 000 omitted.] 


State. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 eee 
United States. .|34, 897 |33,119 |35,664 |41,381 |42,779 [54,050 |48,862 |62,933 |91,041 |s8,909 |69,318 | 54,814 
TURAL a 1,009 | 874| 768] sos | 784] 906] 666 | 2,100 | 3,800 | 4,950 | 3,276 | 1,904 
Indiana........ 1,264 | 1,000} 928 | 1,566 | 1,614 | 3,200 | 2,590 | 4,110 | 6,600 | 5,040 | 4,340 | 2/932 
Towa saan ee: 648 | 540 | 665 | 1,092 | 1,121 | 1,110 | 935 | 900 | 1,425 | 1,113 | 1,071 965 
Kansas........- 280| 198| 477] 630 | 1,000] 800] 870 | 1,540 | 2,502 | 2,520 | 1,612 | 1,130 
Michigan....... 6,395 | 5,840 | 4,921 | 5,362 | 5,936 | 5,425 | 4,648 | 4,774 | 7,364 [13,500 | 9,702 | 6,715 
Minnesota... ..- 4,352 | 4,488 | 6,026 | 5,700 | 5,245 | 6,825 | 5,250 | 6,716 | 8,700 | 7,875 | 8,160 | 6,303 
Nebraska... ..- 944 | 676 | 880 | 1,740 | 1,952 | 3,500 | 3,072 | 3,354 | 5,005 | 6,650 | 3,722 | 2,863 
New Jersey. ...| 1,332 | 1,181 | 1,260 | 1,260 | 1,295 | 1,420 | 1,330 | 1,276 | 1,388 | 1,280 | 1,155 | 1,289 
New York. ._..| 2,562 | 2,254 | 2,112 | 2)288 | 2,283 | 2,805 | 2/250 | 2,375 | 1,848 | 1,932 | 1,872 | 2,235 
North Dakota..| 255 | 598 | '864 | 1,800 | 2,240 | 4,200 | 5,985 | 9,880 19,950 |15,560 | 9,340 | 6,425 
Omori es. 1% 1,072 | 930| 884 |.1,600 | 1,615 | 1,750 | 1,088 | 1,872 | 1,887 | 1,804 | 1,152 | 1,493 
Pennsylvania. .| 4,896 | 4,304 | 4,935 | 4,900 | 5,040 | 4,932 | 4,420 | 4,165 | 3,740 | 2,880 | 2.656 | 4,261 
South Dakota..| 221 | 130 | 312 | 660 | 1,020 | 3,900 | 4,500 | 6,560 [10,350 | 6,500 | 4,320 | 3,498 
Wisconsin...... 5,440 | 6,035 | 6,240 | 7,438 | 6,798 |'7,770 | 6,075 | 7,585 | 8,061 | 8,327 | 7,728 | 7,045 


TABLE 228.—Rye: Production other than United States, 1910 to 1920. 
[In thousands of bushels; i. e., 000 omitted.] 


Country. 1910 1911 1912 1913 1914 1915 | 1916 | 1917] 1918) 1919 | 1920 
Canadaee er 1,544, 2,492) 2,498) 2,300] 2,017| 2, 486|2, 876/3, 857/8, 504/10, 207/11, 306 
Mexicon 800 010)) 0 70 70 70 70 70 70| 70} 2) | @) | @ | @ 
SontinpAumenicaltg|ae  oek | le 623) oil aly 92. 502|i suntG971 20106] 9.95 leu auce selene 
Bruropes yo. 1,612, 795|1, 518, 324|1, $16, 498]1, 805, 937|1, 511, 293/1,495,967|.....|.....|....-|.-..--|------ 
ING ahs NS PEON MONG) ITO | OREO re OAL opera Tear aa ae 
Australia.......... 239 249 148 186 117 Xe bry hel al ag EE ta 
palotale. fe 1, 638, 576|1, 540, 814|1, 850, 85/1, 839, 006/1, 554, 103/1, 523, 533].....|.....]....-|.....-[...--- 


1 No official statistics. 


TABLE 229.—Rye: Yearly exports, by principal exporting countries, 1911 to 1919. 
{In thousands of bushels; i. e., 000 omitted.] 


Exported from— 1911 1912 1913 1914 1915 1916 1917 1918 1919 
VAreenibinae. 20h. - | 22) 445 861 451 194 IDO Hg. s uee es . 2 160 
2 AB Olea shilss Seas see 914 1,155 CGY ie es 8 each mc 1 TW FI rey oP Ba) 1 
Bileariavs. (2028) 5. - 2,950 2,029 PABLO PAS eS gL UF as Sed Ines yap teed eee ae AALS 
Manages 8 5 80 1 127 146 501 989 833 798 1,897 
Wemmrarke sao as 295 296 319 349 371 385 555 GAL sees 
Genmamyeeta. ees AO: 090M ADS TBA el BUL OO plate Sera stbecsy era ais mes eee CIE el ee Yer Piso Uae 
Netherlands......... 19,897 | 16,423 | 20,291 | 10,418 26 sAPASE Epa Sy AUN IR Ue aera 483, 
Roumania.....-..-- | 5,148 2,481 2,604 ALANIS sas a) abe | cei A roc Ae pk Dean tet 
TRoOKSS Stee Ee Ay OBE Pail Vasyl)! Abril Wiel ti Bil eek eel Cee ee elses 
United States....... 31 501 | 2,084) 8,158] 13,655 | 15,838] 14,689] 16,308 | 40,494. 
Other countries... ..- 476 582 480 104 82 64 1, 425 DO DE | ear ie 
Motalesses he 115,137 | 93,056 | 114,567 | 41,165 | 28,160 | 29,734] 17,502 | 18,001 | 43,035 


204 


BULLETIN 982, U. S. DEPARTMENT OF AGRICULTURE. 


TABLE 230.—Rye: Yearly imports, by principal importing countries, 1911 to 1919. 


{In thousands of bushels; i. e., 000 omitted.] 


Imported into— 1911 1912 1913 1914 1915 1916 1917 1918 
Austria-Hungary....| 2,069 1,336 208 |S SS OUT Se Cereus SS al ters Reem eee 
Belgium H 25s2 6,791 5,309 Gy B72) | eee se). el ocle ne Sista llecare cian sel eae ees ae 
Denmark 7, 746 8,170 9, 846 5,701 2,757 2,350 443 41 
Minlanden Gass. 17,730 | 12,873 | 15,813 95 898) 2135425 1); 02" 630) ooo etek ay aes 
Mrance Have sel eo 5,014 3,688 3, 712 1,441 36 14 21 1,346 
Germany-..-- 222.22 2A 258 NSD) SOM ORES O46 steel Bie eerie sae soy araic Sree ret | es eae 
Tibaliy epee Meso estilo Lil 294 623 1,245 378 4 1 1,440 3, 506 
Netherlands.......-- 33,083 | 27,714 | 32,273 | 17,539 2,232 1,156 356 751 
INOLWialye tistee aise 11,305 9,168 | 11,088 8, 128 7,885 7, 329 5,095 3,095 
IRUSSI AY ice ene 4,468 3, 455 7,768 5, 453 ers Sol crap ste tee | ef ee 
Swed emit. voit 2,153 4,708 4,446 2,586 1,986 1,168 461 138 
Switzerland....--..- 776 750 661 267 16 42 198 452 
United Kingdom....}| 2,343 1,965 2,276 2, 073 1, 436 2,054 5,353 5,300 
Other countries. ..-.- 429 713 886 546 7 2 103 201 

Totalensssese. 118,454 | 92,973 | 110,601 | 54,010 | 29,855 | 26,782 | 13,470} 14,930 


TABLE 231.—Buckwheat 


: Monthly and yearly average farm price per bushel, United 
States, 1910-11 to 1920-21. 


Month. 1910—-11}1911-12/1912-13]1913-14)1914-15/1915-16]1916-17|1917-18]1918-19]1919-20) 1920-21 eae te 
November... .- $0.66 | $0.73 | $0.66 | $0.76 | $0.77 | $0.79 | $1.08 | $1.57 | $1.70 | $1.49 | $1.30 | $1.02 
December...... 66 73 66 . 76 Bis 8 1.15)) 1.6L.) 1.65 5)°.1.49 | 1.27 1,03 
January.) 02.2 65 74 68 - 76 $l OL WL TGS Ss T..62 2108 I GLS NG 153) eee 1.04 
February...-... - 64 afi) . 68 75 85 PS2U TE 20 ah 165415530 pale bos | eeereee 1.04 
Marche 267 222)3 . 65 27 68 76 85 LSB LQTS 1. 6OUe LAOS OWS sles 1.06 
April: Snhae ae - 66 78 70 .77 85 6 BAN 8901 1.73)? 48 ore S66) Re reses 1.09 
Mayo peek 68 . 82 Ayal -78 . 86 BOUL 67S 1. B40) 16 ARS LATS | See 1.15 
UTS ee aes 71 . 86 72 82 90 S902 196 NS L967) USES EI NSO | eae 1. 24 
Susy Ae .74 85 st3 83 91 FOE | 199 i N97, | SINGS ele O2e came 1.25 
ABUSE i 2 al . 70 . 80 71 81 85 £885) LET LSOU SG 3a On ee eee 1.19 
September .-.-.- 12 ates 12 -79 78 P8800 1259) 21585) TG 68h | eee 1.14 
October....--..- avail . 68 ati) -78 . 76 S97 ASE LTT Nab Tae Pon meee 1.10 

Crop year 

average..| .68 atte 70 78 83 3865 VE48 i D765 OO nC Smee 1.11 


TaBLE 232.—Buckwheat: Yearly production in United States and principal producin9 
States, 1910 to 1920. 


{In thousands of bushels; i. e., 000 omitted.] 


State. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 ree 
United States..|17, 598 |17, 549 |19, 249 |13, 833 |16, 881 15,056 |11,662 {16,022 16,905 [15,244 |13,789 | 15,799 
Indiana........ 106 | 92|/ 95| 92)  88{ 70} 144! 300| 300| 165| 200] 150 
Mainee oe! 520| 450| 412] 416| 348| 338] 3361 322| 340| 216] 270) 361 
Maryland...... 204 240] 210] 182| 204! 220] 190] 231! 240} 299] 300] 229 
Michigan....... 1,102 | 1,206 | 1,088 | 900|1,054| 870] 770| 585| 780] 621| 609| 871 
Minnesota......| 9128| °126| ’126|/ 99| ’102| 122| 150] 154| 340| 285| 300] 176 
New York..... 6,578 | 5,964 | 6,593 | 4,004 | 6,302 | 4,940 | 3,300 | 5,670 | 4,725 | 5,126 | 4,420] 5,238 
Ohion as 4i4| 7399| '410| °324| '432| 7414 | 7354 480 | 632 | 7543 | 422 
Pennsylvania. .| 5,714 | 6,373 | 7,405 | 5,180 | 5,740 | 5,460 | 3,780 | 5,076 | 5,850 | 4,968 | 4,176 | 5,429 
Virginia........ 450 | 384| ’516| '531| 74461 °520| 7480] 696| 672| 475| 540| 519 
West Virginia..| 874| 864] 888! 798| 774| 836| 659| 900| 916] 840] 780| 830 
Wisconsin......| 280] 315] 289| 297| 298! 195] 280/ 281| 636| 486] 4321 344 
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TABLE 233.—Kajir: Monthly and yearly average price per 100 pounds, No. 2 white, 
Kansas City, 1910-17 to 1920-21. 


Month. 1910-11 ]1911-12]1912-13]1913-14/1914-15]1915-16]1916-17|1917—-18/1918-19]1919-20]1920-21 ee 
November....- $1.12 | $1.06 | $0.98 | $1.57 | $1.04 | $0.91 | $2.34 | $3.40 | $2.96 | $2.67 | $1.39] $1.81 
December.....- - 96 99 -86 | 1.63] 1.14 ~99 | 2.11) 3.25 ) 2.61 |. 2.93 | 1.17 1.75 
January.......- -96 | 1.19 -85 | 1.72 | 1.33 99] 2.43] 3.33 | 2.69} 2.49 |....... 1.80 
February .--..- -93 | (@) . 83 | 1.72 | 1.38 OO 2548) iS. 69 re 2niOneoeykd eee nc 1.87 
Marehe 22). 2.2. 94} 1.29 81] 1.76] 1.28 .93 | 2.66} 3.84] 2.56) 2.31 |....... 1. 84 
2X oy aS Sarr 94) 1.43 .82]) (2) AS: Pe TsOGsiaSekdlbesustlianOd laense (cess oo 1.89 
Maye ee 1.06 | 1.44 288) e200) | eda ee TOS ie sat9) las 20980 2597 hs 2565) [kao eu 1.98 
ATION Sheer ie 1.24) 1.25) 1.11) () 1220) ee DUT [53536 12.65) 13542) lon 2552) | orhe oe 1.98 
ypc esac 1.42] 1.63) 1.09] (2) 1.16; 1.22} 4.00} 3.03 |-3.51} 2.36 |....... 2.15 
EAUIEMIS Ges eee 1.34) 1.68) 1.41 | @) 1.09} 1.58} 4.48 | 3.40 | 3.61] 2.43 |....... 2.33 
September..... Te leoG tie deo. iva (2) 1.04] 1.71 | 4.34) 3.40) 2.41 | 2.24 )....... 2.15 
October........ Cero | deel ely ctesrey dea litn (2) 106) |). VS 845), (32695) 3.270) 2.34 1 Lost ject 1.98 

Crop year 

average..| 1.12) 1.31] 1.06] 1.74] 1.17) 1.19) 3.24) 3.28) 2.86) 2.41 |....2.. 1.94 


1 Compiled from Kansas City Price Current, and Grain Market Review. 


2 No quotations. 


TaBLE 234.—Hay: Monthly and yearly average price per ton, No. 1 timothy, Chicago, 
1910-11 to 1920-21.1 


Month. 1910-11}1911—12/1912-13}1913-14]1914—15 
PND Arata ee eee $18.75 |$23.50 |$19.75 |315.00 |$16. 25 
VAISUIS to ae see oe 19.50 | 21.50 | 18.50 | 17.75 | 16.75 
September..... 17.25 | 20.00 | 18.50 | 17.75 | 15.50 
Octoberss. J... 17.25 | 20.50 | 18.00 | 18.00 | 15.25 
November..... 17.50 | 21.25 | 17.00 | 17.00 | 15.50 
December. ....- 17.50 | 21.00 | 15.50 | 16.25 | 15.50 
Uamuarye 23... 18.00 } 21.75 | 15.75 | 15.50 | 16.25 
February...... 16.25 } 20.75 | 14.25 | 14.75 | 15.50 
Marche ces. AGE 20 e200) 4s (5 lloy2o |i. 2o 
MAOIs Says eed 17.75 | 24.00 | 15.50 | 16.00 | 16. 25 
Weert yap 21.00 | 26.00 | 15.25 | 16.25 | 17.00 
Tune wee PUN (ls) PA Pass WV AT SoS A aL o0) 
Crop year 
average. .| 18.23 | 21.92 | 16.42 | 16.23 | 16.04 


1915-16 


$19. 25 
20. 25 


1916-17 


$16. 00 
16. 00 
-900 


1917-18/1918-19]1919-20]1920-21| 10-¥"- 


19. 25 


$34. 50 
39. 00 


24.04 | 29.92 | 35.00 


$38.50 | $20. 23 
40, 25 


see eee 
wee eee 
ee eeeee 


sects 


1 Compiled from ebicaep Board of iad 


TABLE 235.—Hay: Monthly and yearly average price per ton, No. 1 prairie, Kansas 
City, 1910-11 to 1920-21. 


Month. 1910-11]1911-12 
Ub Series Se epee $16. 83 |$15. 93 
AILS es Pye as 10. 82. | 12. 93 
September -..... 11.67 | 11.50 
Octobers.2. 2.) 11.34 | 11.60 
November..... 11.16 | 12.07 
December. ....- 10. 86 | 12.61 
January. - = 25-2. 11.07 | 13.84 
Hebruary...... 10.95 | 13.66 
NYS a wegee 10. 84 | 16.70 
ATL LA BOE 11.31 | 20.85 
Wighy COS e eam 11.55 | 20.48 
Ursnate\ Soe e eee 13.61 | 15.16 

Crop year 

average. -| 11.33 | 14.78 


1912-13 


58. 79 
7.96 


1913-14 


510.60 | 


13. 62 


9. 21 


1914-15 


14. 85 


11.15 


1915-16)1916-17/1917-18 


$8. 50 
8. 06 
9. 36 
9. 47 

10. 74 

11.15 

10.57 


$18. 14 
18.57 
18. 06 
19. 60 
25. 07 
25.47 
24. 00 
23.79 
23. 42 
21.13 
19. 17 
17. 66 


319. 26 
25. 25 
26.57 
27.58 
25. 84 
24, 04 
28. 25 
26. 82 
32. 35 
36. 63 
38: 91 
37. 34 


21.17 


$20. 89 
19. 98 
19. 32 
19. 75 
21.12 
20. 34 
21.40 
20. 68 
20. 64 
21.70 
24, 02 
18. 95 


29. 15 


191S-19]1919-20|1920-21 Io i 


$17.21 | $13. 64 
19.52 | 13.58 
18.47 | 14.08 
16.45 | 14.54 
16.13 | 15.21 
14.49 | 15.44 

Se! 15, 39 

poco 15. 07 

coesor 16.07 

BN ae 17.68 . 

beseorr 18. 06 

Sonogde 16. 84 

boasose 15. 47 


1 Compiled from Kansas City Daily Price Current. 
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TABLE 236.—Hay: Monthly and yearly average price per ton, No. 1 alfalfa, Kansas City, 
1910-11 to 1920-21.) 


Month. 


September.-.... 
October....:..- 
November... .. 
December. ..... 
Januanyee se 082i 
February ::-2:- 
March..---.... 


Crop year 
average -. 


i} 

1910-11|1911-12|1912-13] 1913-14/1914-15|1915-16|1916-17|1917-18|1918-19] 1919-20] 1920-21 ee < 
$12.08 |$15. 13 |$12. 59 [$12.12 [$12.38 [$11.54 [$11.29 |$21. 18 |$22. 60 |$26.93 |827. 21 | $15.78 
13.50 | 14.44 | 13.00 | 14.80 | 13.42 | 11.90 | 13.40 | 24.09 | 29.08 | 27.63 | 29.49 | 17.53 
13. 89 | 14.87 | 13.58 | 16.14 | 13.33 | 12.25 | 13.58 | 24.07 | 31.45 |/24.86 | 27.22 1° 17.80 
14.25 | 15.00 | 15.11 | 16.54 | 12.51 | 13.11 | 15.68 | 27.43 | 30.14 | 30.24 | 23.95 | 19.00 
14.25 | 15.27 | 15.11 | 16.00 | 13.21 | 12.83 | 18.50 | 31.10 | 31.21 | 33.39 | 25.05 | 20.08 
14.23 | 15.50 | 15.00 | 16.01 | 13.79 | 14.35 | 19.33 | 32.76 | 31.01 | 35.10 | 23.01 | 20.71 
13.51 | 17.72 | 14.79 | 15.96 | 13.75 | 14.54 | 19.81 | 30.01 | 32.85 | 35.75 |....... 20. 87 
12.93 | 18.37 | 12.86 | 15.25 | 13.73 | 15.34 | 20.25 | 31.33 | 31.01 | 34.83 |......- 20. 59 
13.07 | 20.49 | 14.06 |-15.18 | 14.75 | 13.92 | 21.10 | 97.56 | 34.56 | 33.79 |......- 20. 85 
3.67 | 22.73 | 13.75 | 15.30 | 15.11 | 14.44 | 24.33 | 24.11 | 37,90 | 34.10 |_...__- 21.54 
13.29 | 19.34 | 13.28 | 15.54 | 13.73 | 14.45 | 24.52 | 22.64 | 36.20 | 35.46 |...._.- 20. 85 
12.38 | 11.62 | 10.70 | 14.23 | 13.42 | 11.42 | 21.87 | 20.57 | 36.43 | 31.75 |...-.-- 18. 44 
13.42 | 16.71 | 13.65 | 15.26 | 13.59 | 13.34 | 18.64 | 26.40 | 32.04 | 31.99 |.....-- 19.50 


1 Compiled from Kansas City Daily Price Current. 


TaBLE 237.—Hay: Monthly and yearly average price per ton, No. 2 alfalfa, Kansas City, 


1910-11 to 1920-21.! 


Month. 1910-11]1911—12|1912-13]1913-14]1914-15)/1915-16]1916-17|1917-18|1918-19]1919-20/1920-21 eels 
JUL yes eee $10.30 |$13.81 |$10.38 | $9.25 | $8.75 | $7.78 | $7.85 |318.69 $17. 24 |$18. 76 |$20.59 | $12.28 
Auigustiees cee 11. 25 | 12.34 | 11.25 | 12.27.) 11.17 7.80 | 8.44 | 21.12 | 25.73 | 21.61 | 24.50} 14.30 
September. ...- 11.64 | 12.89 | 11:66 | 14.36 | 10.96 | 7.75 | 9.56 | 20.32 | 27.50 | 23.04 | 21.22 14.97 
Octoberrsssen22 12.00 | 13.25 | 13.41 | 14.01 9.91 | 8.43 | 12.82 | 22.90 | 26.95 | 24.60 | 16.92 15.83 
November 12.00 | 13.65 | 12.60 | 18.13 | 10.21 8.33 | 14.79 | 26.83 | 27.13 | 26.69 | 18.62 | 16.54 
December. ..-.-- 11.98 | 14.00 | 12.24 | 13.12 | 10.59 | 9.36 | 14.44 | 27.52 | 23.91 °| 28.92 | 16.13 16. 61 
Januarnyen. fee 11.18 | 16.3 11.53 | 12.97 | 10.50 | -8.89 | 14.46 | 24.76 | 24.25 | 28.72 |....-.- 16. 35 
February .-.--.- 9.68 | 17.37 9:18 | 11.85 | 10.87 | 9.89 | 14.29 |. 24.69 | 25.25 | 24.31 |.2..222 15.74 
Miarehis itis 10.06 | 19.83 | 11.42 | 12.50 | 12.01 8:23) 116.37 || 21. 10) 1230559) L225 098 wake 16. 44 
pias) Ont ke epee aes TORSO 20030) VOR 820 T2078) a 70 O21 21s 80) | 14a 822523 co lye meee 16. 72 
Miaiyeiadenans ste 10.54 | 16.64 | 9.20) 11.07 | 9.14.) 8.04 | 21.98 | 12.45 | 28.00 | 25.90 |....... 15. 30 
Abbe Spedeteade 10.51 | 9.65 7.89) 9.71 | 9.54 | 7.90 | 18.46 | 13.62 | 19.74 | 22:50 |......- 12.95 

Crop year 

average. -| 11.00 | 15.02 | 10.92 | 12.25 | 10.45 | 8.46 | 14.56 | 20.68 | 25.74 | 24.26 |....... 15. 34 


1 Compiled from Kansas City Daily Price Current. 


SVB 238.—Hay: Average farm price per ton, timothy, United States, 15th of each 
month, 1914-15 to 1920-21. 


October.....-... 


Crop year average. 


1914-15 


$13. 06 
13. 09 
13. 54 
13. 66 
13, 69 
13. 69 
14. 07 
14. 28 
14. 28 
14.53 
14. 74 
14. 33 


13. 91 


1915-16 


$13. 43 
12. 39 
12. 32 
12.14 
12, 24 
12. 73 
13. 11 
13. 39 
13.61 
14, 00 
14.50 
14.71 


13. 21 


1916-17 | 1917-15 | 1918-19 | 1919-20 | 1920-21 | 6-yr. av. 
$12. 97 $14. 68 $17. 61 $24. 22 $26.59 $16. 00 
11.74 14.11 18. 98 23. 89 15. 70 
11.57 14. 89 20, 85 23. 55 16,14 
11.54 16, 23 22. 60 23. 04 16. 54 
12. 03 18. 33 22. 93 22. 90 17, 02 
12. 29 20. 31 22. 94 23. 71 17. 61 
12.61 21. 37 23.48 24.59 18. 21 
12. 91 22. 20 22. 69 25.49 |... 18.50 
13. 20 22. 53 22.68 26. 75 18. 84 
14. 26 21.47 24, 74 27.99 19. 50 
15.31 20. 40 27.27 29. 92 20. 36 
15. 76 18. 55 27.50 SO ROOM Seeeheeeer 20. 15 
13. 02 18. 76 22. 86 20e 02) Saeeieeetee 17. 88 


MARKET STATISTICS. 


207 


TaBLE 239.—Hay: Average farm price per ton, prairie, United States, 15th of each 
month, 1914-15 to 1920-21. 


Month 1914-15 | 1915-16 | 1916-17 1917-18 -| 1918-19 1919-20 | 1920-21 | 6-yr. av. 

DUD ae hs SUN or $7. 49 $7. 37 $7. 25 $10. 11 $12. 51 $16. 10 $15. 38 $10. 14 
IACI BTSTNIS Sth ee ea 7.29 6. 83 6. 96 10. 82 13. 26 16. 10 13.74 10. 21 
September.-......-.- 7.33 6. 64 7.21 11.40 14, 35 15. 90 12. 93 10. 47 
Octobersee Bese: 7.59 6. 44 7. 26 12. 29 15. 06 15. 88 11.83 10.75 
November se 2a. sae 7.49 6. 75 7.85 13. 32 15. 47 16. 91 11.47 11.30 
December. ....2-.--2- : 7.30 6.95 8. 14 14.91 16. 30 17.19 10.75 11. 81 
JAMMU BBE eases 7.65 7.38 8.58 15. 39 16. 33 ALY ae eet 12.15 
He bnuanyiaesecensenn a 7. 36 7.34 8. 60 15. 74 16.55 ISel) |(Boonacseso 12.24 
WN IES Ch ea Ta 8. 03 7.39 9. 32 15. 47 17.38 TG ODe see eee 12. 35 
CACO TLE eee Sea 8.38 7.56 10. 94 14.47 18. 85 LGSOG eee A oscioe 12. 84 
Mie ye rah RL be 8. 29 ei 12. 02 12. 75 20. 22 USbWO He eoseaqess 13.18 
ULI Che easietctarstonvanionss 1.72 7.97 11. 84 12.78 18. 71 LOD fal ieoaee Sse NGL ef 

Crop year average. 7.72 7.19 8. 83 13. 29 16. 25 LGR SORE ics: 11. 68 


Tasip 240.—Hay: Average farm price per ton, clover, United States, 15th of each month, 
1914-15 to 1920-21. 


Month. 1914-15 | 1915-16 | 1916-17 | 1917-18 | 1918-19 | 1919-20 | 1920-21 | 6-yr. av 

yee ee eieraspneyyiee< $11. 85 $11. 65 $10. 84 $12. 95 $15. 73 $22. 02 $24. 63 $14. 17 
i NO FS wersaadg spercaee 12.09 10. 87 9. 93 12. 76 17.18 21.58 22. 82 14. 07 
September. -.......-- 12. 44 10. 82 10. 01 13. 79 19. 27 21. 74 22.57 14. 68 
Octobers ees yee os 12. 47 10. 60 10. 08 15. 01 20. 60 21.17 21. 29 14. 99 
November--..--.-.-- 12. 70 10.59 10. 46 17. 14° 21.13 21.61 20. 60 15.61 
Decembereseeeassee: 12.76 10. 95 10. 86 18. 67 21. 26 22. 60 19. 91 16.18 
Janieny eee see eh a ees 13. 07 11, 24 11.38 19. 82 21.69 PS Mite leas AEs 16. 83 
Hebrikanyee eee oee 13. 36 11. 41 11.65 21.11 21.11 Poa Son ee aes aah 17. 26 
INTC oe ay Ai oi 13.41 11. 70 11. 90 21.37 21. 25 POW ioe ie rea 17. 63 
PASTOTRUT SA MR SP ys 13.65 SY 13. 06 19.68 23. 36 Zo CBs oe agionisns 18. 09 
Mireille ant ASE | 3.79 12.52 13. 94 18. 30 25. 33 PAS bel eeaties es aye! 18. 70 
SUTTER Me eA L MR iee 12.78 12. 46 14. 22 16. 54 25.48 Pats) Wine sceedse 18. 21 

Crop year averaze. 12. 86 11.39 11.53 17. 26 Plan) 22 SUS ere eets 16. 37 


TaBLE 241.—Hay: Average farm price per ton, alfalfa, Ur ited States, 15th of each month, 


1914-15 to 1920-21. 


Month. 1914-15 1915-16 | 1916-17 1917-18 | 1918-19 | 1919-20 1920-21 | 6-yr. av. 

urlyae eet. ee $8. 65 $8. 28 $9. 87 $14. 13 $16. 58 $20. 15 $21.70 $12. 94 
PAST OTIS THM aD ILE 8.38 8. 28 9. 80 15. 28 18. 22 20.72 20. 43 13. 45 
September.........-- 8. 72 8.22 \ 10. 06 16.33 | 19.72 20. 89 19.12 13. 99 
Octonen ese taars 8. 96 8.14 10. 25 17. 69 20. 23 20. 56 18. 03 14. 29 
November. ........-- 9. 20 8.72 LIS, 19.19 20. 42 21.63 12. 88 15.09 
Mecem ber ee. Aec ie 9. 05 9.52 12.31 20. 39 20. 74 22.95 16. 56 15. 83 
Aen MNBL Ae Oe Bee tie 9. 48 9. 89 12.79 21.27 20. 42 DATO es Bates 16.33 
I OMRIAYW Ss doekouBe on 9.32 10. 35 13. 63 21.38 20. 91 DAN AMEN see Cait 16.67 
Via. hee clea sae ay g.7 10. 74 14.68 20. 82 21. 40 DA. BB y pe See bon ots 17.02 
PN OV LS 8 SURE Se 9. 81 10.73 17.68 18. 97 22. 28 DAS Dal a, SHES 17. 34 
Mayer SEY eiaispeyen ere 9.58 10. 56 17. 92 17. 84 oa, D54GBi es eee ee 17. 48 
fsa) 5 Seah ie ae ese 8. 50 10. 49 16.77 16. 74 20. 89 DAUD (yA ees enaere aay 28 16. 27 

Crop year average. 9. 12 9. 49 13. 09 18. 33 20. 43 PP Esher lS Sua abodoe 15. 56 
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TABLE 242.—Hay: Monthly and yearly receipts at Chicago, in tons, 1910-11 to 1920-21. 


Month. 


1910-11 

Julyzpeee sees 18,768 
August. -2 2-2-2 22,105 
September..... 26, 249 
October... .-:-- 25, 134 
November. ....| 18,723 
December. ..... 26, 060 
January........ 20, 643 
February ----.- 26, 695 
Marchese enna 25, 654 
ASPENS Soci alo ai 17, 696 
Mays: = seid eee 20, 927 
Riba | gacesausoe 25, 329 

Crop year 

total. ....|273, 983 


1911-12)1912~-13|1913-14|1914-15/1915-16 


1916-17 


1917-18/1918-19 


351, 630 


19, 550 
13, 194 
29, 546 
22, 630 
94,511 
28, 540 
29, 774 
28, 192 
20, 852 
16, 804 
16, 984 
24) 192 


274,769 


16, 922 
14, 354 
25, 647 
30, 562 
29, 183 
35, 103 
38, 144 
31, 954 
43,319 
42, 982 
27, 804 
33, 058 


369, 032 


15, 927 
17, 231 
28, 388 
33, 512 
23, 600 
34, 103 
43, 182 
30,775 
31, 690 
25,573 
23,510 
17, 604 


23,381 
13, 105 
23,751 
23, 608 
21,287 
20, 632 
21, 907 
13,649 
17, 016 
14, 882 
20, 973 
23,741 


325, 095/273, 181/237, 932 


24,974 
17, 185 
22; 416 
30, 962 
36, 883 
34, 681 
21, 338 
26, 920 
38, 882 
41, 878 
27, 400 
29; 211 


23, 015 
19, 185 
24, 310 
27, 034 
24,711 
21, 322 
25,129 
19, 082 
20, 371 
26, 028 


29, 107 


352, 730/287, 031 


27,737] 1 


; 10-yr. 
1919-20 1920-21 a 


15, 919| 12,605 
15,432) 6,667 
20,538| 9 872 
19, 288] 12) 957 
16,705) 12,269 
26,077| 19,969 


18,314 


1 Compiled from Chicago Daily Trade Bulletin. 


TaBLE 243.—Hay: Monthly and yearly shipments from Chicago, in tons, 1910-11 to 


1920-21.1 

Month. 1910-11)1911—12)1912-13)1913-14|1914-15)1915-16|1916-17|1917-18)1918-19/1919-20| 1920-21 mae i 
Julyecoeet eee 1,119} 925 | 2,803 | 786 | 2,292 | 1,815 | 2,776 | 1,705 | 2,186 | 3,727 | 2,007] 2,013 
Atigustes tees 1,516 | 685 | 1,421 | 1,178 | 2,469 | 2,444 | 1,297 | 1,411 | 2,741 | 931 | 1,097] 1,609 
September..... 2,005 | 1,619 | 2,410 | 2,771 | 6,256 | 5,168 | 1,857 | 1,938 | 2,330 | 2,226 | 2,377 | 2,858 
Octobers2 ee 1,534 | 1,073 | 2,545 | 3,340 | 7,688 | 4,274 | 1,232 | 2,157 | 9,339 | 2,414 | 1,446 | 3,560 
November....- 840 | 1,477 | 1,664 | 2,534 | 5,309 | 6,645 | 1,674 | 5,023 | 3,941 | 984 | 1,325 | 3,009 
December. -...- 1,235 | 3,094 | 1,986 | 2,939 |10,947 | 6,247 | 1,423 | 9,399 | 1,609 | 1,873 | 1,791 | 4,075 
January......-- 1,498 | 3,055 | 3,075 | 3,192 |10,644 | 3,585 | 1,693 | 4,474 | 2,938 | 2,233 |... - 3,639 
February ...--- 1,540 | 6,179 | 2,436 | 3,993 | 9,360 | 4,857 | 2,130 | 5,928 | 2,974 | 4,781 |..-..-- 4,418 
IMAECHES Asc cice == 2,265 |10,104 | 2,240 | 4,729 |10,471 | 6,925 | 2,264 |10,344 | 4,253 | 9,356 |.....-- 6, 295 
PAG rilebe asprin 1,239 |11,474 | 827 | 5,652 | 7,520 | 5,098 | 4,299 |10,106 | 8,573 | 1,405 |......- 5, 619 
Mary scans eile 2,147 | 5,346 | 574 | 4,469 | 6,694 | 4,236 | 8,003 | 7,526 | 6,504 | 1,284 |....... 4, 678 
pune ne Senn 1,073 | 4,129} 700 | 3,601 | 3,764 | 4,497 | 4,791 | 2,654 | 5,414 | 1,423 |.__...- 3,205 

Crop year 
total.....|18,011 |49, 160 |22, 681 |39, 184 |83,414 [55,791 |33, 439 |62,665 (52,802 |32,637 |....... 44, 978 

U i] 


1 Compiled from Chicago Daily Trade Bulletin. 


Taste 244.—Hay: Monthly and yearly receipts at Kansas City, in tons, 1910-11 to 


Month 1910-11)1911-12 
Tanyas hee 21,060] 17,328 
Marctist: hee 40,704) 19,032 
September. .... 31, 740) 16,308 
October.....--- 31, 224] 31, 680 
November. .-..| 25,368} 31,860 
December...-..- 29, 280} 33, 096 
January-..----- 30, 828} 39, 840 
February .-----| 25,176} 35,532 
March......--2- 24,828) 24,792 
praises, Beck ee 18, 492| 27, 708 
(Malyatee nese ee 17, 712) 24,240 
DMIMC eeter= sla 12, 528) 17, 532, 

Crop year 

total..... 308, 940/318, 948 


1912-13 


30, 024 
35, 016 
27,360 
32, 460 
35,424 
34, 536 
30, 528 
22, 308 
25, 512 
22,116 
97, 996 
20, 112 


343, 392 


HESZO Sai ss 


1913-14 


24, 600 
37, 680 
21, 384 
28, 188 
26,724 
15, 984 
32, 784 
19, 284 
29, 016 
17, 652 


17, 868 


14, 124) 


nl 


1914-15|1915-16) 1916-17 


1917-18]1918-19 


1919-20|1920-21) 109 Tr. 


34, 284 
36,468 
28, 848 
27,036 
27, 048 
31, 680 
47, 064 
35, 016 
38, 796 
46, 752 
22,188 
23, 424 


27, 576 
34, 884 
34,776 
43, 692 
31, 572 
37,236 
29, 460 
46, 200 
30, 216 
25, 404 
39, 684 


| 17, 472 


285, 288 


1 From Kansas City Board of Trade. 


398, 604/398, 172 


30, 588 
26, 230 
21,768 
28, 608 
36, 348 
39, 900 
41, 412 
33, 336 
30, 996 
25,992 
22) 164 
21, 924 


359, 316 


36, 648 
29,976 
38, 700 
43,464 
42,036 
33, 960 
35, 712 
44,124 
48, 564 
27, 864 
25, 824 
13,092 


20, 208 
38, 508 
36, 432 
45, 540 
36, 408 
27,276 
44,796 
45, 624 
30, 792 
29,736 
16, 248 
14, 892 


419, 964/386, 460 


37, 656 
48, 408 
47, 352 
38, 952 


36, 468| 27, 997 
44,028) 34,696 
47, $20) 30, 467 
22, 512) 35,084 
53, 268) 35, 184} 34, 606 
53, 952| 27, 156| 33, 690 
77, 676|...--.- 

73, 128lo. ance 
Tia) een 
25, baal Sire) 
27,492)... 
rv [7 ae 20, 363 


599, 340) Baeeee 381, 842 


\ 
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Tasie 245.—Hay: Monthly and yearly shipments from Kansas City, in tons, 1910-11 
to 1920-21.} 


Month. 1910-11}1911-12/1912-13)1913-14|1914—15)}1915-16)1916-17|1917-18)1918-19/1919-20| 1920-21 ee 
inl Vessco eee 5,700] 5,136] 7,140] 5,532) 5,892) 3,336] 8,544] 16,200] 6,564] 14,004] 15,276] 7,805 
UNorearefhs Beles bal 9, 828| 7,224) 6,960] 6,852| 8,136] 4,176) 7,188] 10,092] 13,704| 13,584) 17,112] 8,774 
September.....| 5,700] 3,864) 4,296] 6,444] 4,296] 3,276) 5,940] 11,652] 33,032! 14,208] 16,272] 7,271 
October.....-.- 5,268| 4,008] 5,688] 5,598} 3,816] 2,364] 6,732] 16,920] 17,964] 12,336) 7,092) 8,054 
November.....| 5,832] 4,956] 5,844) 6,120] 5,316| 5,220] 14, 160| 26,424) 13,332 29,904| 11,304) 10, 811 
December: =: - 7,944) 4,680) 8,436) 5,244) 4,944) 5,448) 18,876) 19,728 iL, 784| 25,320 14 940) 1, 240 
Ajchalbey nye sesees 10, 356] 4,260} 10,356) 8,868} 7,080) 5,988] 17,532) 20,328 17, 484 37, S30 | semen 3,949 
February...-.- 10,572| 6,588| 9,763] 10,056| 7,308| 11,172 15, 144| 28,392] 21, 948| 34,332|....... 15,528 
Marcha sy... 10 7,698] 5,016] 6,912} 9,552} 5,820) 11,796] 15,996] 28,932) 9,636] 42,252/....... 14, 352 
J Nsayetl Uh yh hes thi 8 9,780| 4,716] 7,596] 7,152| 8,328] 7,092] 12,864] 20, 748] 10,128] 14,172]..-.... 10, 258 
Rayer 9,660| 4,308] 6,360| 4,056] 3,936) 9,048) 7,176] 12,648) 3,492] 14,304|....... 7, 499 
INCE st ereeiecels 5, 580) 4,140; 5,820) 3,372) 2,736) 4,752) 8,280) 10,848) 4,032) 15,432)....._. 6, 499 

Crop year ; ; 

total..-.- 93, 828] 58, 896) 85,176) 78, 756) 67, 608 8; 222, 912|143, 040/258, 084)......-..------ 


1 ¥rom Kansas City. Board of Trade. 


TasBLe 246.—Hay: Yearly production in United States and principal producing States, 
1910 to 1920. 


{In thousands of tons, i. e., 000 omitted.] 


State. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 
United States. . ./69,378 54,916 |72, 691 |64, 116 |70,071 |g5, 920 |91, 192 |83, 308 |76, 660 |91, 883 | 91, 193 
Walionnia ost. 23. 4, 392 | 4,375 | 3, 825 | 3, 600 | 5,265 | 4,230 | 4,875 | 4,800 | 2,970 | 4,894 | 5,002 
Colorado ear i 562 | 1,570 | 1,905 | 1,924 | 2'328 | 2'134 | 1,988 | 2’376 | 2)287 | 2'700| 2) 966 
TSG ie Be EAN aad 2/083 | 1,938 | 2,044 | 1) 868 | 1.828 | 17750 | 2’175 | 2,001 | 1,750 | 2/250 
Siliniorsse ease 9) 124 | 3/266 | 2) 450 | 1,912 | 3,850 | 4°785 | 3/671 | 4,552 | 4,736 | 4,080 
Irihinn alegre nse ustyf 1,622 | 2'582 | 1,800 | 1,764 | 3/030 | 3,312 | 3,107 | 3,204 | 2)562 | 2) 844 
Toye aes ik hs 9) 858 | 4/952 | 4) 440 | 4,071 | 6,300 | 5,920 | 4096 | 4,206 | 5,181 | 4/350 
menaseenee ese - 1,318 | 2) 440 | 1,350 | 2,492 | 4062 | 2)604 | 3,880 | 3,233 | 41379 | 3)702 
Michigan 3, 328 | 2,778 | 3,185 | 2,520 | 3/011 | 3458 | 4,675 | 3,837 | 2'676 | 3,180 | 1,149 
Minnesota...........-. 1,797 | 1,582 | 2,541 | 2) 490 | 3/294 | 3/247 | 3,496 | 3/022 | 2)730 | 3,800 | 3,434 
Missounieer cue! 5. 4,294 | 1/754 | 4143 | 1,800 | 1,820 | 41636 | 4; 433 | 3,657 | 2'690 | 3,746 | 3,902 
Nebraska............-- 1,291 | "988 | 12552 | 1/675 | 2)535 | 47550 | 3.885 | 2'544 | 2381 | 47299] 4) 209 
New York............- 6,310 | 4,814 | 5,900 | 5,358 | 5,584 | 5,492 | 7,047 | 6,325 | 5,375 | 6,579 | 5,482 
OTOL) Ll ane 4) 448 | 9° 793 | 4,026 | 3,848 | 31170 | 4,049 | 5,102 | 4,154 | 4/935 | 4250 | 4) 952 
Pennsylvania.......... 4255 | 3,022 | 4’537 | 4/146 | 4/020 | 4.340 |.5,208 | 4/360 | 4/181 | 4,104 | 3,951 
Tennessee...........-- 1,406 | °925 | 1,154 | 11089 | ’ 960 | 1,396 | 1, 449 | 1,260 | 1,674 | 1,729 | 2) 002 
Wisconsin............. 2; 430 | 2,700 | 3/600 | 3,848 | 4,462 | 4'508 | 4) 420 | 4622 | 3,636 | 4,802 | 4,814 


TaBLE 247.—Feed: Monthly and yearly average price per ton of reported sales, No. 3 
yellow shelled corn, Chicago, 1910-11 to 1920-21. 


\ 


Month. 1910-11)1911-12 1912-13|1913-14 1914-15]1915-16]1916-17/1917-18]1918-19/1919-20}1920-21 auth 
November. -...|$17. 50 |$24. 29 |$18. 57 |$25. 71 |$23. 93 |$22. 50 |$35. 00 |$78. 93 |$47. 50 |$52. 14 1$27. 50 | $34.61 
December...... 16.07 | 21.79 | 16.43 | 23.57 | 22.86 | 24.64 | 32.86 | 63.21 | 51.79 | 52.50 | 26.43 | 32.57 
Vemuary. os Ase 6 16.07 | 22.14 | 16.43 | 22.14 | 25.36 | 26.43 | 35.00 | 63.21 | 51.07 | 53.93 |......- 33.18 
February. ..... 16.07 | 22.86 | 17.14 | 22.14 | 26.43 | 26.43 | 35.71 | 64.64 | 45.36 | 52.14 |......-. 32. 89 
Marenees sian # 16.07 | 24.29 | 17.50 | 22. 86 | 25.71 | 26.07 | 38.93 | 60.71 | 54.64 | 56.43 |....... 34. 32 
Peprils. 32) 5% sy 17. 86 | 27. 86 | 19.64 | 23.93 | 26.79 | 27.14 | 50.00 | 58.93 | 57.86 | 60.36 |....... 37. 04 
Mary gio -t ue a 19.29 | 28.21 | 20.36 | 25.00 | 27.50 | 26.79 | 56.79 | 57.14 | 62.14 | 72.14 |....... 39. 54 
Me eae 19.64 | 26.79 | 21.43 | 25.71 | 26.43 | 26.43 | 60.71 | 57.86 | 63.57 | 67.50 |....-.. 39. 61 
igi hy aes tate Mei 22.50 | 24.29 | 22.14 | 25.36 | 27.86 | 28.93 | 71.07 | 60.71 | 68.57 | 56.43 |.-....- 40.79 
PNG PUISE: <5 shes 23.21 | 28.21 | 26.43 | 29.29 | 28.93 | 30.36 | 73.57 | 61.43 | 69.64 | 56.43 |......- 42.75 
September..... 23.93 | 26.43: | 26.79 | 28.21 | 26.43 | 30.71 | 75.00 | 56.48 | 55.36 | 46.79 |..-.... 39. 61 
Oetobersae- se 26.07 | 23.21 | 25.00 | 26.07 | 23.21 | 34.29 | 72.50 | 50.36) 50.36 | 32.50 |..-..-- 36. 36 

Weighted | | 

average. .| 18.93 | 25.36 | 18.93 | 25.00 | 25.00 | 28.21 | 39.64 | 58.21 | 57.86 | 56.79 |.....-- 35. 36 


1 Compiled from Chicago Daily Trade Bulletin. 
5318 14 
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Tasie 248.—Feed: Monthly and yearly average price per ton, reported sales of ae Si 
white oats, Chicago, 1910-11 to 1920-21. } 


Month. 1910-11)1911-12)1912-13/1913-14)1914-15/1915-16|1916-17)1917-18/1918-19|1919-20,1920-21 PE. 
August.........|$21. 88 |$25.63 |$21.25 |$26. 25 |$26.25 |$25.63 |$27. 50 |$38.13 |$43. 75 |$46. 25 
September. -.-- 21.25 | 28.13 | 20.63 | 27.50 | 30.00 | 21.25 | 28.75 | 37.50 | 45.00 | 43.13 
Octobers isso 2 20.00 | 29.38 | 20.63 | 25.00 | 28.75 | 22.50 | 30.63 | 37.50 | 43.13 | 48.75 
November. ....| 20.00 | 30.00 | 20.00 | 25.00 | 30.00 | 22.50 | 34.38 | 40.63 | 45.00 | 45.63 
December. .. -- 20.00 | 29.38 | 20.63 | 25.00 | 30.63 | 26.25 | 33.13 | 48.13 | 45.00 | 51.25 
January.-....-, 20.63 | 31.25 | 20.63 | 23.75 | 33.13 | 30.00 | 35.63 | 51.25 | 40.63 | 53.75 
February -| 19.38 | 32.50 | 20,63 | 24.38 | 36.25 | 28.13 | 35.00 | 55.63 | 35.00 | 53.75 
Marchi 2sit22c. 19. 38 | 33.13 | 20.00 | 24.38 | 35.63 | 26.25 | 38.13 | 58.13 | 39.38 | 58.13 
ASD riliecet eas wee 20.00 | 35.63 | 21.88 | 24.38 | 35.62 | 27.50°| 48.13 | 55.63.) 43.75 | 63.13 
Ia yeah eae ieee 21.25 | 34.38 | 23.75 | 25.00 | 33.75 | 26.88 | 43.75 | 48.13 | 43.13 | 68.13 
Mune ates the 24.38 | 33.13 | 25.00 | 25.00 | 30.63 | 24.38 | 41.88 | 48.13 | 43.75 | 70.63 |. 
Daly eee 27.50 | 30.63 | 25.00 | 23.13 | 33.13 | 25.63 | 48.75 | 48.13 | 48.75 | 56.88 

Weighted 

average. .| 20.63 | 31.25 | 21.88 | 25.00 | 31.25 | 25.63 | 33.75 | 44.38 | 43.75 | 50.00 


1 Compiled from Chicago Daily Trade Bulletin. 


Tasie 249.—Feed: Monthly and yearly average price per ton of bran, Minneapolis, 


1916 to 1920. } 


DRDO Bee neicess Rae cee Smee Ane SOCEE Sa brESrice 
FHC UAL Yaseen or eins enero le (erate leaciaistarste eresrae 
Mer CH eee resect sean a 


INUIBUISEE Seite eee aioe d apes Oreo tojai ean cela Liaieveres 


Oecaber et ee Lnee ) AAe EE un Le 


1916 


$18. 78 
20. 10 
18. 54 
18. 638 
19. 05 
18. 32 
17. 69 
20. 03 
21.71 
24. 50 
27.08 
25. 93 


20. 87 


1917 


$28. 75 
32. 55 


1 Compiled from Minneapolis Daily Market Record. 


1919 


$47. 26 
42. 83 
38. 09 
39. 78 
37.39 
34. 20 
37. 41 
40. 38 
37. 49 
36. 82 
37. 94 
41. 50 


39. 26 


1920 


$41. 98 
42. 68 
46. 69 
50. 26 
53. 25 
50.78 
47. 83 
41.88 
38. 42 
30. 63 
31. 385 
28. 23 


42. 04 


5-yr. av. 


$33. 85: 
34.13. 
34. 08 
36. 05 
34. 95 
32. 20 
32. 22 
32. 69 
31.39 
30:19 
31.63 
33. 43 


36. 07 


TaBLe 250.—Feed: Monthly and yearly average price per ton of middlings, Minneapolis, 
1916 to 1920. } 


VAMUVUALY 2 a -/r9eatie se 
February 
WiIBIHONL sheng cn sbaboaoobdbsessbeubgaenoueoae 


Octoberste Lene Meee wasps e ae As 


1916 


$19, 41 
21.61 
20. 22 
19. 50 
20. 06 
20.10 
19. 88 
21.48 
22.50 
27.19 
30. 81 
27.88 


22. 56 


1917 


$28. 83 
32.55 
34, 20 
39.56 
36.15 
58. 27 
41.90 
41.78 
35. 09 
36. 25 
37. 40 
39. 05 


36. 33 


1920 | o-yr. av. 


1918 1919 

$34. 50 548, $4 343. 97 
34.50 44.14 47.28 
34, 85 38. 56 51.57 
35. 04 40. 74 54. 88 
33.27 44, 81 57.77 
32. 69 42.90 96. 06 
27.61 AT. 22° 54,22 
31.00 53. 08 52.56 
30. 90 51. 46 45. 65 
30.77 44, 44 30. 62 
30. 09 41.22 28. 86 
36. 27 43.13 23. 94 
32. 63 45. 06 45. 62 


$35. 11 
36. 01 
35. 88: 
37.94 
38. 41. 
37.00 
38.17 
39.98 
37.14 
33, 83 
33. 68 
34. 05 


36. 44 


1 Compiled from Minneapolis Daily Market Record. 
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TasBLE 251.—Feed: Monthly and yearly average price per ton, oil meal, New York 
1910-11 to 1920-21. } 


! 
Month. 1910-11 oe 1913-14)1914—15/1915-16/1916-17|1917-18)1918-19| 1919-20 1920-21|10-Yr- 
| | 

September..... 37.46 |€40.00 |$35. 38 |$32.50 $33.62 |$39. 70 |$39. 5® |$53. 00 |$55. 00 |$81.58 |$60.00 | $44.77 
Wicroperues= 22) 36.90 | 40.75 | 35.30 | 32.00 | 32.83 | 38.75 | 42.28 | 54.00 | 56.00 | 73.80 | 60.00 | 44.26 
3 i : 32.75 | 38.50 | 45.45 | 54.42 | 55.75 | 78.75 | 56.80 | 44.70 
35.10 | 40.50 | 47.50 7 57.00 | 56.50 | 80.75 | 52.00 | 45.59 
38.75 | 40.60 | 48.50 | 58.15 | 62.15 | 81.50 |..._... 46. 84 

41.00 | 39.50 | 48.50 | 58.50 | 68.35 | 71.75 |....... 46.15 
37.13 | 36.63 | 48.33 | 58.50 | 65.50 | 70.40 |....... 45. 22 
36.50 | 32.86 | 47.00 | 57.00 | 65.50 | 62.50 |...__-. 43, 26 
32.50 | 31.50 | 49.44 | 52.50 | 70.50 | 60.00 |....._- 42.79 
32.50 | 32.12 ) 49.25 | 50.00 | 75.50 | 60.00 |....... 43. 07 
39.31 | 33.00 | 51.08 | 52.80 | 82.30 | 60.00 |....... 44.76 
37.71 | 37.00 | 53.50 | 54.00 | 90.25 | 60.00 |_....-.| 46. 84 

Crop year | 

average ..| 35.27 | 38.81 | 31.25 | 31.97 | 35.39 | 36.72 | 47.53 | 54.99 | 66.53 | 70.09 |_...... ) 44. 86 


1From Annual Statistical Review of New York Produce Exchange and the 


Reporter. 


Oil, Paint, and Drug 


TaBLe 252.—Feed: Monthly and yearly price per ton, cottonseed meal, Memphis, 1910-11 


to 1920-21. } 
| 
Month. 1910—-11)1911-12)1912-13)1913-14/1914—15 |1915—-16/1916—-17|1917—-18)1918-19 1919-20 1920-21) peel 
August...--.--: $26.00 ($26.50 |$26.75 |$31.75 |$28.00 |$25,63 |$28. 25 ($45.50 |$46.50 |$76. 25 |855.00 | $36. 11 
September. ..-- 25.75 | 25.75 | 25.63 | 27.00 | 23.75 | 27.13 | 30.75 | 43.00 | 46.50 | 63.00 | 51.25 | 33.83 
October.....--. 25.38 | 24.63 | 24.38 | 27.13 | 22.75 | 30.50 | 35.25 | 45.50 | 46.50 | 66.50 | 39.50 | 34.85 
November ...-. 24.38 | 24.63 | 24.63 | 27.38 | 22.38 | 32.00 | 39.25 | 49.75 | 54.00 | 70.25 | 34.13 | 36.87 
December. ..--. 24.38 | 24.63 | 25.50 | 27.25 | 23.50 | 34.00 | 39.00 | 46.50 | 54.00 | 69.25 | 28.00 | 36.80 
January......-- 23.88 | 24.38 | 25.75 | 26.75 | 24.75 | 32.25 | 37.50 | 46.50 | 54.00 | 71.00 |....... 36. 68 
February... -.- 23.25 | 25.13 | 25.13 | 26.13 | 27.25 | 29.00 | 36.25 | 46.50 | 54.00 | 65.00 |......- 35. 76 
Mianehiveaseere ens 23.25 | 26.00 | 25.13 | 26.75 | 26.88 | 28.38 | 36.25 | 46.50 | 54.00 | 65.75 |....... 35. 89 
Apo il ee 23.88 | 27.25 | 26.75 | 27.63 | 26.50 | 28.88 | 38.50 | 46.50 | 54.00 | 64.81 |....... 36. 47 
May... 2: ..| 23.88 | 28.00 ; 28.00 | 27.75 | 26.00 | 27.75 | 39.50 | 46.50 | 54.00 | 65.13 |......- 36. 65 
June-..... -| 24.50 | 27.25 | 28.75 | 27.50 | 25.25 | 27.25 | 42.25 | 46.50 | 59.13 | 63.63 |....... 37. 20 
RUT liye eects 25.63 | 26.75 | 30.63 | 27.75 | 25.13 | 37.25 | 44.50 | 46.50 | 69.75 | 59.40 |....... 38. 33 
Crop year 
average _.| 24.51 | 25.91 | 26.42 | 27.56 | 25.18 | 29.17 | 37.27 | 46.31 | 53.87 | 66.66 |_.....- 36. 29 


1 Figures prior to 1919 from Cotton Oil Press. 


TaBLE 253.—Flaxseed: Monthly and yearly price per bushel, Minneapolis, 1910-11 to 


1920-218 


Month. 1910-11/1911-12, 1912-13 1913-14] 1914-15|1915-16|1916—-17|1917-18]1918-19 1919-20)1920-21 10v 
September. .... $2.66 | $2.47 | $1.76 | $1.45 | $1.51 | $1.70 | $2.11 | $3.38 | $4.09 | $4.92 | $3.23 | $2.61 
Wctobers. 2262)\)\ i2hB0 1.60 1.38 Ie33 1.86 | 2.54 3.16 3.59 | 4.32 2. 83 2.48 
November .-... 2.61 2.04 1.35 1.35 1.45 1.99 2.78 | 3.29 3.77 4, &3 2.27 2.55 
December. ..... 2.42) 2.06 1.25 1.44 1.54 | 2.07 | 2.84] 3.40} 3.54] 4.99 | 2.06 2.56 
Vamuany. 2522: 2.60 | 2.15 1729 1.49 SRB) i) s2EEi 2.89 | 3.60 3.41 OMS eee 2.67 
February ...... 2.68:| 2.06 1.34 1.53 1.86 | 2.32 |) 2.81 3.74 3.45 S509) es Seeks 2.69 
Miemichie eens 2.60 | 2.06 1. 26 1.58 1.91 2.27 | 2.90 | 4.08 3. 75 OY) esses © 2. 74 
AN OYA Se Se 2.56 | 2.15 1.29 1.54 1.93 2.13 3.18 | 4.09 BSS aees On| eae 2.74 
Miaiyals hee pste 2 2.47 | 2.23 1.30 1.56 1.95 1.96 | 3.33 3. 93 AGIA AU Gye ace 2.74 
nie wee Pau ey DAN eee 1.31 1.59 1.76 1.80 | 3.11 3.86 | 4.86 BOY WNscecgse 2. 70 
Ui hepa epee 2.10 1.97 1.38 1.68 1. 67 1.96 3.01 4.40 | 5.94 AS eres uate 2.76 
August......... 2.34 1.86 |. 1.47 1.64 1. 67 2.15 3.46 | 4.39] 5.87 BH ASN so 5h 2. 81 

Crop year é 

average..| 2.49 | 2.14] 1.38] 1.52) 1.70] 2.04] 2.91 | 3.78) 4.19 | 4.52 |.......]. 2. 67 


1 From Annua! Reports of Minneapolis Chamber of Commerce and the Daily Market Record. 
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TABLE 254.—Flaxseed: Monthly and yearly average farm price per bushel, United States, 
1910-11 to 1920-21. 


9 { 
Month. 1910-11)1911—12/1912-13]1913-14|1914~-15)1915-16|1916-17|1917-18)1918-19]1919-20)1920-21 ay? 
September... .. $2. 27 | $2.05 | $1.56 | $1.26 | $1.33 | $1.46 | $1.95 | $3.06 | $5.81 | $4.78 | $2.85 | $2.35 
‘October: e2! 2.32 | 2.08 | 1.41 J. 21 25 1.56} 2.17). 3.03 | 3.58} 4:10} 2:60 2.2 
November.....- 2.31 1.97 1, 24 1, 20 1. 23 1.69 2.42 2.97 Bosal ec eon bit 2.09 2:25 
December..._-. APA 1.85 TRSaLT! 1. 22 193. 1. 80 2. 50 3.04] 3.34 4.37 | 2.14 2.28 
January... 22! 2. 28 1. 89 1.08 1. 26 1. 50 1.99 200: 32195 | S519, 4S AG) eee 2. 34 
February...... 2.38'| 1.88‘) 1.14') 1.31 Te6LW0 2EOTMS Qa54ut 8439 14 Se LOeMeasG5y hoes 2.42 
Marche. ics 25 380|F 1 88H VOLT (oles8 ae W568] 2208 1s 2a608N 8654] i aso on| tannin meen 2.47 
INGO} OU eg tae ae, 2.39") 1.86 11.145) 1234 VHGOR|S BOOT ZO B4i Ne BTCA Y costOOm set Oo Perenes 2. 51 
May sic ete ane 2.34) 1.93 TEV US PEZ68 T7048 |© Ve 85s Si00s!* 356942 Sa oalh aa onleeeeee 2.51 
JUNE s S252 Lees SS 2.16 | 2.02 POLS A VESTAS TA GQN Ae 70s NSO E Se Si Alte AIA nose Oe eee ee 2. 46 
lyse ees 2.03 | 1.87} 1.16] 1.44) 1.49 MTL }2 -257581> 8580] 45, 93s bras 2al eee 2.45 
August....:::.. 2.02} 1.69 | 1:24') 1.45) 1.45] 1.84] 2.88) 8.96}. 5.30] 2.97 |.22.2.. 2.48 
Crop year 
average. .| 2.26) 1.91 1.21 1.31 L438 VSS8L 2559's 8643 4 BESO lk Aa 18 | eee 2. 40 


TABLE 255.—Flazrseed: Yearly production in United States and principal producing 
States, 1910 to 1920. 


{In thousands of bushels: i. e., 006 omitted.] 


State. 1910 1911 1912 | 1913 | 1914 1915 | 1916 1917 | 1918 | 1919 | 1920 
United States......... 12, 718 |19, 370 |28, 073.|17, 853 |13, 749 |14, 030 |14, 296 | 9, 164 |13, 369 | 7,661 | 10, 990 
Minnesota............. 2, 828 | 3,200 | 4, 121 | 3,150 | 2,930 | 3,150 | 1, 700 | 2,090 | 3,536 | 2,312 | 3,040 
Montana..........._... 2; 100 | 3,272 | 5,520 | 3,600 | 2,560 | 1,890 | 3,088 | 1,749 | 1,641 | "615 | 1,353 
North Dakota......... 4,021 | 9,120 |12, 086 | 7,200 | 6,972 | 6,534 | 8,137 | 3,764 | 6,240 |. 3,220 | 3, 896 
South Dakota......... 2,850 | 3, 217 | 5,323 | 3,060 | 2,400 | 1,650} 930] 980] 1,425 | 1,160] 2, 200 
TABLE 256.—Flazxseed: Monthly and yearly price per gallon of linseed oil, New York, 
1910-11 to 1920-21.} 

Month. 1910-11]1911-12|1912-13]1913-14]1914-15|1915-16|1916-17|1917-18) 1918-19|1919-20|1920-21 Hoy is 
September..... $0. 90 | $0. 87 | $0. 66 | $0.50 | $0.57 | $0.52 | $0.70 | $1.25 | $1.90 |} $2.04 | $1.22) $0.99 
Octobers2 3222. - 90 - 88 . 62 47 .49 OD . 82 TERS | ealeSs) 1.79} 1.20 -95 
November..... .95|  .84| .56| .46] .44] 160) .90) 1.15] 1.55] 1.75] 298 92 
Decerber..._.. NOR TT MBAs) | VSa gyn T i 45h NET OM gM mone) Sasi Meee Mae) 92 
January.-...... BOB ez ali 42) lin SASH ACE 6G 41.) 94'4) /kOG Tt SON (Mi Meare eee 92 
February...... OGM hy eer Ll laswites kG ee sg 4 Sea leyuns se5Gulliqukiee2iiiecsecyQeu|aniler2O\l hale Alu ne aya eee 94 
Marehi-<22 22: . 96 . 70 45 . 50 OD adel . 94 1.41 1. 48 1808 Sasa 96 
Aare ie ee BQH M7Be [en idan 5d Oh Qh 7G: eo oats Si, |e 54 i eens eee 99 
May OUb| 24273) Nh enol 4) 250i|).4 N62). koeeZOul odes QHh e157 |= LAGE || alAGO) peau 1.01 
ine SO] 76) Palo 50 68: | Weis ty Dead Mle Siz |are Sit iad te i omen 1.01 
diliyeseenos eco . 87 yids 47 52 .o4 . 63 2, 1.64] 2.10 e521 Eaaeae 1.02 
ATA CLIS eee ees SON exGGu 2 49/9 ee 5Oh| ey eS) |eeer7al |) Ted Sule Ue 88) okODe | NTT eeu 1.04 

Crop year 

average..| .91 . 76 -49 . 50 oa 6G] LOO LS 427i Penge eee -97 


1 Figures for 1910-15 from Monthly Labor Review, 1916-18 from War Industries Board Price Bulletin, 
1919-20 from Oil, Paint, and Drug Reporter. 
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TABLE 257.—Flaxseed: Monthly and yearly receipts at Minneapolis, 1910-11 to 1920-21. 


[In thousands of bushels; i. e., 000 omitted.] 


Month. 1910-11}1911-12)1912-13]1913-14/1914—-15)1915-16]1916-17|/1917-18]1918-19/1919-20)1920-21 ag 
September..... 854 563 700 756 901 347 316 265 536 753 580 . 599) 
Ovtobens ses. = 1, 530 | 1, 212 | 1,657 | 1,686 | 1, 890 | 1,038 | 2, 380 980 915 570 | 1,444 | 1, 386 
November... -. 1, 292 | 1,570 | 1,520 | 1, 505 | 1, 247 | 1,506 | 1,694 | 1,112 857 568 861 | 1,287 
December. ..... 536 | 1, 716 | 2,245 | 1,131 | 1,016 | 1,113 | 1,045 614 788 492 699 | 1,070 
January.......- 338 531 | 1, 450 711 599 319 544 533 558 By Ht eo aye 593 
February .-:.-.- 300 459 | 1, 246 478 443 399 442 553 473 S68) 55-238 516 
Miameine see aso.) 232 397 | 1,057 592 384 810 441 527 829 EOS) RS Boas 568 
Alora easing ele), 112 468 |. 742 270 142 486 384 283 439 GD) Hee weet 349 
WGK ie Ue Saas 118 571 518 159 77 440 263 349 436 PAIS Wea eas 321 
JUITMO RM sees fae 122 440 514 165 146 363 565 648 942 De 2a Bye 443 
Sruliyesene tage) 3)2). 2 133 487 432 233 239 441 825 208. 642 bya ae 369 
AtUpUSte. = 25 4225 191 160 281 117 115 199 92 94 196 PR Hse ania 264 

Crop year 

total. -..: 5, 757 | 8,574 |12, 362 | 7, 783 | 7, 199'| 7,461 | 8, 491 | 6,166 | 7,611 | 5,331 |... 222. 7, 765 


1 Compiled from Minneapolis Chamber of Commerce Reports and Daily Market Record. 


Tasie 258.—Timothy seed: Monthly and yearly average spot price per 100 pounds, 
prime contract grade, Chicago, 1910-11 to 1920-21.} 


| 
Month. 1910-11}1911-12/1912-13]1913-14|1914~15/1915-16|1916-17/1917-18|1918-19}1919-20|1920-21 ae i 
ANDI 5 Soe $6. 36 (214.31 | $6.13 | $5.59 | $6.31 | $8.19 | $7.00 | $8.25 | $8.90 1811.75 | $8.89 | $8. 28 
September. .... 9.45 | 15.20 | 4.81 | 5.58] 6.3 9.19 | 4.99 | 8.44 | 10.00 | 11.50 | 7.50 8.55 
Ociobentes 4+. 9.32 | 15.81 | 4.44) 5.51 |} 5.64) 835) 5.43 | 8.56] 10.00 | 11.25] 6.71 8. 43 
November... -- 9.64 | 16.00 | 4.05 | 5.41 | 5.48 | 8 46] 5750) 7.82 | 10.30} 11.50] 6.69 &. 42 
December...... 9.97] 16.45 | 4.13} 5.55} 6.61 | 8.73 | 5.74) 7.63 | 11.00 | 12.25 | 6.13 8. 81 
January-....--- 10.41 | 16.25 | 4.13 | 5.53} 7.89} 8.7 5.95") 8.25) d1. 00 | 13.62 )....2.. 9.13 
Rebruary.----- 11.40 | 16.25 | 3.88) 5.45 | 7.45) 875 | 5.55 | & 94 | 10.00 | 14.30 |_...... 9. 20 
Manchriseeyss sme 12.03 | 15.60 | 3.76) 5.19 |) 7.35 |) 855 | 5.78} 8.55 | 10.50 | 13.07 |......- 9, 04 
Aap miley) ogc 12.00 | 14.50 | 3.88 | 5.30) 884] 8.50} 6.81 | & 25) 11.00 | 11.76 |....... 9. 08 
Mianyeeier sae aie 12.00") 13.70 | 4.16 | 5.47) 6.88 | 8.94 | (820%) 8.41) 12.00 | 12.00.)....... 9.18 
qUMIeR EE eee “10.55 ] 11.63 | 4.69 | 5.63 | 7.25 | 9.20) 8.14) 7.81 | 12.00 | 12.00 |....... 8. 99 
SUNY See eee 13.50) | 10. 25) 5.28) 5.871 7.40 | 8.75} 8:01") 8. 88! 12.00.) 11.85 )-- 22.2. 9.18 
Crop year] . be 
average ..| 10.64 | 14.66 | 4.45] 5.51 | 6.95 |) 8.69 | 6.39 | 8.32 | 10.73 | 12.24 |_.._... 8. &6 


1 From Chicago Board of Trade and the Seed World. 


Tapie 259.—Clover seed: Monthly and yearly average spot price per 100 pounds, prime 
contract grade, Chicago, 1910-11 to 1920-21.! 


E ——————- | a aT 
| he By 
Month. 1910-11]1911-12]1912-12|1913-14|1914-12]1915-16]1916-17/1917-1¢ |1918-1¢]i919-2¢|1920-21 et 4 
September. .... $16.13 |$20.10 |$17.56 /$11.00 |$17.19 )$18. 40 /$14. 85 |$22. 36 |$35. 00 |$50. 00 |$26.58 | $22. 26 
October. 25.-2!. 15.13 | 20.63 | 18.38 | 13.35 | 15.08 | 21.05 | 16.00 | 25.16 | 35.50 | 53.10 | 22.28 | 23.34 
November... .- 14.45 | 20.63 | 18.05 | 13.96 | 15.00 | 20.06 | 17.50 | 26.81 | 36.00 | 51.20 | 21.67 | 23.37 
December... ..- 14.86 | 20.75 | 18.88 | 14.88 | 15.59 | 20.72 | 17.91 | 27.45 | 37.50 | 52.00 | 17.50 | 24.05 
January.......- 15.04 | 21.81 | 19.90 | 14.75 | 15.84 | 19.59 | 18.19 | 31.40 | 42.60 | 54.23 |_...... 25, 34 
February ...-.. 14.80 | 23.13 | 19.88 | 14.46 | 15.29 | 21.19 | 19.38 | 34.35 | 42.60 | 55.73 |....... 26. 08 
Marehtjes 5 Jee 15.25 | 22.50 | 19.25 | 14.04 | 14.30 | 18.00 | 18.81 | 33.72 | 51.60 | 54.22 |_...... 26.17 
7X} 9) gee 15.13 | 21.63 | 21.38 | 13.00 | 13.80 | 16.69. | 17.90 | 32.15 | 50.00 | 44.96 |.....-. 24, 66 
Mayes seb oh 15.81 | 20.55 | 18.40 | 13.00 | 13.50 | 16.00 | 18.33 | 30.51 | 46.60 | 35.00 |......-. 22.77 
ANDES) 5 OME parece 16.10 | 20.13 | 16.00 | 13.50 | 13.50 | 14.60 | 18.39 | 30.45 | 45.80 | 35.00 |....... 22. 35 
Prubliy eee eh: 15.75 | 20.00 | 15.50 | 14.15 | 18.50 | 14.00 | 19.08 |....... 49.10 | 35.00 |....-.. 21.79 
August.....-.. 19.25 | 16.00 | 14.70 | 17. 81 | 15.19 | 15.63 | 20.33 |....-.- 50.00 | 29.85 |..-...- 22. 08 
Crop year 
average ..| 15.64 | 20.66 | 18.16 | 13.99 | 14.82 | 17.99 | 18.06 | 29.44 | 43.53 | 45.86 |....-.- oe ee 
: - 


1 From Chicago Board of Trade and the Seed World. 
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TaBLE 260.—Alfalfa seed: Monthly and yearly average spot price per 100 pounds, Kansas 
City, 1910-11 to 1920-21.} 


Month. 1910-11)1911-12]1912-13])1913-14)1914-15/1915-16 
JUL ye eee oe (2) (2) {$10.50 /$10.00 | $9.50 | (2) 
August: 22.5. - (2) (2) | 10.27 | 9.57 | 10.20 |$14. 17 
September..... $13. 34 |$11.50 | 9.84] 8.25 | 11.88 | 14.98 
October: £-.)... - 12. 88_| 10.48 | 9.64} 8.12 | 10.34 | 15.69 
November... -..-. 12. 88°] 10.00 | 10.00 | 7.70 | 10.00 | 15.57 
December...... 12.88 | 10.17 | 10.00 | 7.75 | 10.77 | 16.08 
January. ..-..- 12.88 | 11.03 | 9.90} 8.00 | 12.30 | 17.32 
February .---.- 12.88 | 10.90 | 9.81 | 8.00 | 13.15 | 16. 23 
IW nde a eee 12.88 | 10.91 | 9.88] 8.00 | 13.11 | 17.25 
oN oa as vases (2) | 10.45 | 10.09 | 8.42 | 12.53 | 17. 25 
IE hia as eee (2) | 10.75 | 10.25 | 9.35 | 12.65 | 17.25 
Vibes eee eee (2) | 10.60 | 10.02 | 9.50 | 12.75 | 17.25 

Crop year 

, average..| 12.95 | 10.68 | 10.02) 8.56 | 11.52 | 16. 28 


1 Compiled from Kansas City Price Current and the Seed World. 


2 No quotations. 


1916-17|1917-18/1918-19|1919-20|1920-21 428 ; 
$17. 81 |$12.00 /$12.90 |$14. 50 |$25.00 | $14. 03 
17.58 | 12.52 | 13.91 | 17.77 | 25.00 | 14.55 
12.63 | 13. ; 13. 04 
11. 23 13. 00 
10. 50 13. 08 
10. 66 13. 56 
10. 62 13.91 
11.00 14. 30 
11.00 14. 06 
11.18 13.71 
11. 80 14.04 
12. 00 13.75 
12) 33')|€13. 37) 113, 61) pans 22h eeeeseae 13. 54 


TABLE 261.—Alsike clover seed: Monthly and yearly average spot price per bushel, Toledo, 
1914-15 to 1920-21.1 


Month. 1914-15 | 1915-16 | 1916-17 | 1917-18 | 1918+19 | 1919-20 | 1920-21 | 5-yr. av. 
September 22) S35 453)2 HO: Sas $9. 59 $9. 83 CSRGY Gn statins ates $25. 30 $16. 84 $14. 32 
Octoberceas oc Sessa EARS: 10.27 10. 24 13. 34 $18. 17 28. 72 17.35 16.15 
INovembenst cis a8 24s | Or Pee i 10.35 10. 72 14 BON ait Ae 29. 16.35 
December. 22 se ssale eee 10. 33 11. 10 14. 46 19. 66 3l. 17. 41 
Jantuaryees ask Jhe Sip et ee 10. 26 11. 30 15. 31 18. 70 34. 18. 03 
MODLUALY: <i < cic dees $8. 96 10. 07 VIG 2) he Be a 16. 92 35. 18. 45 
Mar Chisthsx toe HE ee 8. 59 9. 40 V5 15. 59 20. 09 35. 18. 46 
BAC TAN Sete cats Sa ele eh 8.17 9.15 11.56 15. 31 25. 41 2 30. 18. 48 
May eee oo Say. Bre 8.05 9. 10 11. 50 15221) | se soe soe 24. 15. 05 
FULT ee 5 Sele hl ay et gy, 27.90 9. 48 11. 40 L2G fill [Se a ae 25. 14. 69 
FAIL Hees tote 8. 52 9. 53 AG 2 7 cere eee 24, 23 23.95 17.33 
ANI SUSE se cic ts 9.13 9. 88 1a oye bee Spee ec 25. 00 19, 24 16. 47 

Crop year average|.......--- 9.78 11.18 14. 28 21. 02 28:74) |. oneness 17.00 


1 Compiled from the Seed World. 


2 Price based on very 


few sales. 


TABLE 262.—Timothy seed: Monthly and yearly receipts at Chicago, 1910-11 to 1920-21. 


{In thousands of pounds; i. e., 000 omitted.] 


Month. 1910-11}1911-12/1912-13]1913-14|1914-15|1915-16]1916-17|1917-18) 1918-19 
AUSUSt AS Je). 1,878 | 4,451 | 2,416 | 3,601 | 4,914 | 1,201 | 2,487 | 3,819 764 
September..... 7,509 | 5,829 | 6,875 | 5,947 |11,208 | 9,894 |10,565 | 6,525 | 3,198 
October.......- 3,778 | 4,011 | 5,505 | 4,232 | 3,469 | 5,578 | 5,631 | 5,172 | 5,175 
November 1,741 | 2,649 | 3,608 | 3,421 | 2,650 | 4,039 | 3,989 | 2,966 | 3,242 
December...... 1,563 | 1,120 | 2,182 | 2,131 | 3,487 | 2,416 | 3,051 | 1,915 | 1,463 
January.......- 1,311 | 792 | 2,361 | 2,191 | 3,050 | 1,431 | 2,149 | 2,006 | 1,578 
February. .....| 1,560 879 | 3,019 | 1,763 | 8,087 | 2,203 | 2,478 | 2,242 | 2,234 
March...-....2. 1,205 | 868 | 2,831 | 4,393 | 4,129 | 2 167 | 6,279 | 2,554 | 2,985 
AN eee er et 368 | 557 | 3,964 | 1,977 | 1,165 | 1,019 | 3,367 | 1,434 | 3,772 
Mave teal eee 106 |’ 388 | 1,509 | 828 | 1,101 | 1,039 | 2,442 | 1,250 | 2,398 
WU. (see cen cece 55 242 | 1,764 | 1,446 403 704 | 1,117 392 | 1,348 
PUly nee cere 87 158 | 2,647 | 2,410 752 296 924 677 891 

Crop year 

totaliz 24 21,161 |21,944 |39,181 |34,340 |39,415 31,987 |44,479 |30,943 |29,048 |¢ 


1 From Chicago Board of Trade and the Seed World. 


10-yr 
Le! <> 
1919-20/1920-21 ay. 
7,450 | 3,318 | 3,347 
13,191 |12,777 | &,074 
6,124 | 9,013 | 4,868 
2,582 | 5,269 | 3,089. 
1,643 | 3,445 | 2,097 
8186) les oaose 2,006 
SRSISU akan 2, 285 
3 LUSK sence 3, 053 
USGEIS Wee 8 1, 896 
1 O9Shie eet eee 1,215 
B41 eae 811 
1a 8) ol eae 998 
44, 882 |. oeucus 33, 738 
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TasBLE 263.—Timothy seed: Monthly and yearly shipments from Chicago, 1910-11 to 
1920-21.) 


[In thousands of pounds, i. e., 000 omitted.] 


Month 1910-11]1911-12)1912-13/1913-14|1914-15]1915-16)1916—-17|1917-18/1918-19|1919-20)1920-21 ONES 
PAI UIStes oe eee 1,825 | 2,452 | 1,951 | 1,774 | 2,056 | 1,372 | 2,826 | 2,605 | 1,218 | 2,340-] 2,233 | 2 042 
September. .... 4,198 | 5,038 | 7,504 | 3,735 | 4,845 | 5,344 | 7,956 | 3,887 | 1,774 | 6,301 | 4,072 | 5,058 
October aie: 1,701 | 2,035 | 4,375 | 3,285 | 2,511 | 5,283 | 5,363 | 2,816 | 2,674 | 3,142 | 4,150] 3,318 
November.....) 676 | 2,051 | 4,912 | 1,896 | 2,124 | 3,796 | 4,071 | 1,511 | 3,903 | 1,964 | 1,787 | 2,690 
December...... 899 | 688 | 2,224 |.1,893 | 3,549 | 2,485 | 3,128 | 1,291 | 2,688 | 2,588 | 1,504 | 2143 
Tannanye ue 2,078 | 482 | 3,313 | 2,065 | 2,565 | 1,982 | 2,921 | 1,720 | 1,659 | 4,007 |....._. 2,270 
February...... 2,109 958 | 3,152 | 2,021 | 1,877 | 2,326 | 4,082 | 2,049 | 3,178 | 3,787 |_...... 2,549 
Marche sie sire 2,751 | 1,356 | 4,426 | 3,977 | 2,430 | 4,203 | 7,775 | 5,160 | 3,621 | 3,404 |...._.- 3,910 
Jago) aU ee 1, 004 761 | 4,629 | 1,955 | 2,623 | 2,715 | 4,321 | 1,459 | 4,579 | 1,852 |._..... 2,590 
Mayne sone 159 360 | 2, 229 888 | 1,727 | 1,212 | 2,288 147 +1, 817 | 2,497 | 22. - 2: 1, 332 
AN see asaees 4 54 | 1,521 786 955 162 779 509 780 (RB lecensas 629 
Af yay ase a ee 3 158 | 1,344 | 2,592 | 1,205 395 729 AQT el 2530 | UO57) eas. | 916 
Crop year 
total. .... 17,407 |16,393 |41, 578 |26, 867 |28, 467 |31,185 |46, 239 |23,581 |29,144 |33,624 |...._.. 29,449 


1 From Chicago Board of Trade and the Seed World. 


TaBLE 264.—Clover seed: Monthly and yearly receipts at Chicago, 1910-11 to 1920-21. 


[In thousands of pounds; i. e., 000 omitted.] 


Month. J910-11)1911-12 
September. .... 1,340 519 
Octoberzs-6 a5. - 1,375 198 
November.....| 865 176 
December.....- 231 95 
JAMA eee eee 94 331 
February. ..... 524 337 
WFO Me ssoadesels 751 357 
PXjovoile Heel eae 378 307 
Maye een aiyos. 364 213 
PUNE see se gee 405 194 
Aya eee ie 59 343 
aSStast se 270 574 

Crop year 

total. .... 6,656 | 3,644 


1912-13/1913-14|1914-15|1915-16/1916-17|1917-18]1918-19|1919-20/1920-21 nee a 
271| 188] 789 | 2,190 | 1,356 | 1,346 | 192 | 1,539 | 1,549 973 
950 | 225 | 596 | 1,921 | 1,308 | °945 | 1,597 | 1,816 | 2’448 | 1,093 
521 | 939 | 1,136 | 1,953 | °995 | 1,149 | 1,337 | 1,941 | 13033 | 1/101 
295 | 1,446 | 1,723 | 1,205 | 1,416 | 7587 | 1)146 | 1/606 | 17314 | 975 
493 | 1,035 | 1,773 | 7980 | ’660 | 1,079 | 1,974 | 2’840 |....... 1, 126 
545 | 7418 | 1,993 | 1,236 | 1,192 | 1,688 | 1,002 | 2557 |__.._.. 1,149 
901 Ii S87 a1n .900u al, 23h B88) iT lie W752 asa. leit 2a 991 
279) lou A121) y438a i OTAL | OR Mull aGd MeO ReA |i tiie 515 
OSH |e SLO) a pS pqlay 294) 303N) OORT NSS id any 203 
165 |. 836 0 0| 307| 108 O les 200n eens 222 
Bil" 400 ane Amalia 58 Phy OB AC. Tye I Tare 146 
pI) 180 Il, 1327s ASB, GOD) | Gent 5 Nl aay 7S) ee ate ae eae 408 

4,610 | 8,155 | 9,778 |12,067 | 9,862 | 8,371 10,044 [16,037 |....... 8, 922 


1 From Chicago Board of Trade and the Seed World. 


TABLE 265.—Clover seed: Monthly and yearly shipments from Chicago, 1910-11 to 


Month. 


September..... 
Octobers ess. 22- 
November... -.. 
December...... 
Janvanyese sss e 


Crop year 


LOGY yee 


1 From Chicago Board of Trade and the Se2d World. 


1920-21.1 
[In thousands of pounds; i. e., 000 omitted.] 

1910-11]1911-12)1912-13]1913-14|1914-15|1915-16|1916-17|1917-18) 1918-19|1919-20|1920-21 War: 
165 51 141 138 309 714 279 423 191 271 107 268 
183 111 309 152 124 596 602 483 527 386 589 347 
244 204 862 264 484.) 1,506 | 1,021 430 | 1,447 952 691 741 
224 131 372 668 | 1,665 879 962 | 1,144 787 888 769 772 
480 426 502 882 | 1,197 |} 1,125 | 1,065 908 984 | 2,589 |22--.2- 1,016 
682 | 621 | 835 | 1,576 | 1,583°} 1,438 | 1,696 | 1,923 | 1,139 | 1,619 |.-_.-. 1,311 
504 | 420 | 1,525 | 1,591 | 1,290 | 2,027 | 2,086 | 1,116 | 1,109 | 926 j_.-__.. 1, 259 
252 363 707 740, 792 | 1,481 | 1,606 182 653 B42 4h Le. 762 
185 106 90 544 188 415 583 246 18 DAS on iaie ia 262 
52 48 73 301 13 39 157 4 94 hs) lesb sere &8 

12 144 33 381 69 78 309 60 25 sere Bee 123 
118 _ 09 65 264 104 88 429 167 136 Gbs|Reeeee 149 
3,101 | 2,684 | 5,519 | 7,501 | 7,818 |10,386 |10,795 | 7,086 | 7,110 | 8,998 )_.....- 7, 106 
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PART V. FRUITS AND VEGETABLES. 


TasLe 266.—Apples: Monthly range and average jobbing price per barrel and bor, at 


ten markets, 1919 and 1920. 


BARRELS. 
New York. Chicago. Philadelphia. Pittsburgh. St. Louis. 
Month. : K in x a 
Aver- Aver- ver- ver ver- 
Range. age. Range. age. Range. age. Range. age. Range, age. 
1919. : 
January. .|$5. 00-86. 25 |$5. 71 |$5.00-$10.50 |86. 55 |$4. 25-$7. 00 /35. 85 ($4. 50-87. 50 |$5.97 |-.---...-.._|---.-- 
MOADTUATY<|5-.)-625-8o5 sls oset Sate ae tees le So ee ee eee eee eee 53D0— 9.00 ||| WSOPE ess ee sme eee 
Marchi. = |. star Gob poss. bese lb- Bae a dete |S. Soece se ialas tele ae ei] ee ae ee 
September} 4.50-10.00 } 7.18 | 5.50-10.00 | 7.76 | 3.50-10.00 | 7.06 | 5.90- 8.00 | 6.75 |$4.50-$8.00 | $7.16 
October...|} 4.00-13.00 | 8.19 | 6.00-10.00 | 8.41 | 4.00-10.00 | 6.89 | 5.00- 9.00 | 7.25 | 400- 9.25)! 6.01 
November.! 5. 00-12.00 | 7.79 | 5.50-10.00 | 8.73 | 4.50- 9.00 | 7.08 | 5.00- 9.00 | 7.69 | 5.00- 9.25] 6.55 
December.} 5. 00-10.00 | 7.63 } 6.50-10.09 | 8.41 } 4.00-10.00 | 7.01 | 4.75- 9.00 | 7.84 | 7.00- 825 | 7.54 
1920. | | 
January..-| 4.00-11.00 | 8.01 | 5.50-10.C0 | 8.10 | 3.00-10.00 | 7.03 | 6.00- 9.50 | 8.36 | 6.75- 9.00 | 7.58 
February -| 5. 50-11. 50 | 8.96 | 6. 00-10. 50 | 8.05 | 3.50- 9.00 | 6.90 | 5.00- 9.80 | 8.18) 6.50— 9.50.) 7.71 
March..... 4.00-11. 60 | 7.96 | 6.50-12.00 | 9.04 | 4.00- 9.50 | 7.06 | 5.50- 9.50 | 8.02 | 7.25-10.00 | 8.13 
April 222 6. 00-13. 50 |10. 57 | 7. 00-12. 00 | 8.34 | 4.00-12.00 | 7247 | 5.50-11.00 | 8.40 | 7. 25-10. 0 8. 42 
September} 2. 75- 8.00 | 4.86 | 3.50- 8.00 | 5.86 | 2.00- 7.50] 5.00 | 3.00- 6.50 | 4.99 | 3.00- 7.25 | 5.34 
October. ..} 2.00- 9.00 | 5.23 | 3.50- 9.00 | 6.28 | 2.50- 8.50 | 4.93 | 3.90- 6.00 | 4.46 | 2.75- 7.50 | 4.67 
November.| 3.00- 9.59 | 5.66 | 3.00- 9.00 | 6.29 | 2.53. 7.50 | 4.49 | 3.00- 6.25 | 4.81 | 3.00- 6.50] 4.97 
December.} 2..50- 8.00 | 4.71 | 3.25- 8.00 | 5.23 | 2.00- 6.00 | 4.13 | 2.50- 6.00 | 4.68 | 3.50- 6.00] 4.83 
I | : 
Cincinnati. St. Paul. Minneapolis. | Kansas City. Washington! 
Month. te 7 | ‘3 in K 
Aver-| .ver- ver-| : Aver. Aver- 
Range. age. Range. | age. Range. age. | Range. age Range age 
| pede : 
1919. | | | 
January-.--|$5. 00-$9. 90 |$5. 69 |!36.50-$7.00 |186.75 |186.50-$11.00/1$7.08 |$5. 75-89. 50 |$7.95 |-.........--|.-.--- 
February -| 5. 06-10. 59 | 8.33 |17.00-10. 00 |18. 67 |26. 50-10. 90 18.00 | 6. 75-10.00 | 8.11 |-.....2..24)..---.- 
March... -- 7. 50-12. 50 |10. 02 |19. 50-12. 00 |110.73 |19. CO-11. 00 119.51 | 8. 00-12. 25 /10. 69? | 22 ee a ee 
September) 5.50- 9.50 | 7.19 | 9.50-10.00 | 9.59 9. 06-10. 50 | 9.76 | 8.00- 9.00 | 8.32 |$5.00-$9.00 | $7.54 
October. .-| 5.09- 9.50 | 7.42 | 7.00-10.50 | 9.37 | 7. 50-10. 50 9.17 | 7.50- 8.50 | 8.14 | 8.00- 9.50 | 9.17 
November.) 5. 75- 8.50 | 7.59 | 7.00-11.00 | 8.95 | 7.50-10.50 | 9.00 | 7-50- 9.00 | 8.20 | 6.00- 9.50] 8.50 
December-| 7.00- 8.75 | 7.86 | 7. 00-11. 00 | 8.80 | 7.50-10.50 | 9.00 | #00- 9.00 | 7.62 | 6.00—- 9.25 | 8.09 
1920. | 
January-.-| 5.50-10.00 | 7.50 | 6. 40-10.50 | 7.86 | 7. 00-10.50 | 8.93 | 6.75- 7.50 | 7.24 | 6.00- 9.00 | 7.79 
February -| 5.59- 9.50 | 7.69 | 6.50- 8.00 | 7.17 | 7.00-10.50 | 8.38 | 6.75- 7.25 | 7.00 | 6.00— 9.50) 7.47 
March..._. | 5. 50-10. 00 | 8.23 | 7.00- 9.00 | 8.40 | 7.50-11.50 | 9.31 | 6.735- 8.00 | 7.47 | 5.50-10.50 | 8.48 
IN yallessese | At OO hos OO Hemet see eer See 8. 50-10. 50 | 8.93 | 7.50- 8.00 | 7.75 | 4.00-11.00 | 8& 10 
September} 4.09- 6.00 | 5.40 | 7.00-12.50 | 8.79 | 6.50-11.50 | 9.63 | 7.50- 9.00 | 8.45 | 3.50- 7.50 | 5.90 
Oetober...| 2. 75- 6.00 | 4.63 | 5.50-10.60 | 7.81 | 5. 75-11.00 |. 8.88 | 5.00- 8.00 | 7.25 | 3.00-14.00 | 5.74 
November.| 3.50- 6.00 | 4.45 | 5.00- 6.50 | 5.85 | 5. 25-10. 50 _| 7.85 | 5.00- 6.50 | 5.95 | 3.00- 7.50 | 5.46 
December-| 4.00- 5.75 | 4.87 | 5.00- 6.50 | 5.53 | 4.75- 7.00 | 5. 84 | 5. 00- 6.25 | 5.66 | 4.00- 7.06 | 5. 52 
j 1 
BOXES. 
| New York. | Chicago. Phiiadelphia. | Pittsburgh. St. Louis. 
Marine tic Mer eaGhlne sa | 
Aver- Aver Aver: Aver. Aver- 
| Range. age. | Range age. Range age. Range age. Range age. 
a SS SS SS 
1919. | | | | 
January... ./$2. 75-$4. 25 33. 20 |$2. 40-33. 75 |$3.03 |......=-.-.-|---.--|$2. 25-33. 50 |$2. 81 |-----.--- 7}. 
ReDrWary, | oo 420 boa 85 \a00- 4525 \on G0 soles tack alae ect | cane oe mee o| hee Bassspassoss |scdeSs 
March.....| 3. 50- 4.35 | DOO Hd. FO AnOO Waa aloes See aslo al ome e cin | mca: bee | eee eee i es Bee bes Se 
Cincinnati. St. Paul. Minneapolis. Kansas City. | Washington.! 
Month 
Aver: Aver- Aver: Aver. Aver- 
| Range age. Range age. Range. age. Range age Range age 
1919. | 
January... $2. 25-$3. 00 |$2. 74 }1$2.50-$4.00 1$3.25 |1$3.25-$4.00 183.69 $2. 65-S4. 00 |$3.15 |$2. 75-$4.75 | $3.83 
ODL AG ee sere as aoe ee re oe | pte ne 13, 25- 3.50 |13.38 | 3.25- 5.00 | 3.64} 3:25 5.50} 4.11 
Marchitc =|: sciteek =. Se een occ jeeaecrereess Lakes | 3,50- 5.35 | 4.46 | 4.00- 5.25) 4.52 


1 Sales chiefly direct to retailers. 


. 


.. 
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TaBLE 267.—Cabbage: Monthly range and average jobbing prices, Danish, Holland, and 
domestic, per hundred pounds, at ten markets, 1919 and 1920. 


DANISH AND HOLLAND. 


Philadelphia. 


1 {Intervening months of little account in shipment. 
2 Preceding months showed very few quotations. 
3 Sales chiefly direct to retailers. 


New York. Chicago. Pittsburgh. St. Louis. 
Month. it i if a 

ver- ver- er- ve = 
Range. age. Range. age. Range. fee! Range. ee Range. ms 

1919. 
January. -.}$0. 88-$1. 88 |$1. 39 |$1. 00-$2.05 |$1. 44 /$1. 20-$2. 00 |$1. 49 |$1. 20-$1. 75 |$1. 49 |$1. 13-82. 88 | $1.57 
February .| 1.00- 2.13 | 1.35.} 1.08- 2.23 | 1.49 | .95- 2.10 | 1.50 | 1.25- 1.60 | 1.47] .&8- 2.00 1.41 
March. - 1. 88— 3.00 | 2.12 | 1. 88- 2.75 | 2.16 | 1.58- 3.25 | 2.15 | 1.50- 3.00 | 2.26 | 1:38 3.13) 2.21 
October . i SOON aol let o— ey, ONK So) lado —ols Oy llNOSa ieee ee ee tema ink oi 1.30- 2.10 173, 
November 1.60- 2.50 | 1.91 | 1.30- 2.63 | 1.73 | 1. 58= 2.18 | 1.78 | 1. 80- 2.28 | 1.99 .93— 2.75 ‘| 1. 66 
December.| 2.63- 4.00 | 3.59 | 3.00- 3.88 | 3.38 | 2.75- 4.75 | 3.61 | 3.13- 4.50 | 3.63 | 2.75- 3.75 | 3.38 

1920. | 
Ockobersslwess—1s.000| 1.99 fesse alee 70-.1.00 | .81 BO AOL Tie ae shel VU sepu 
November| .75- 1.13 | .94] .43- .73]| .52 Gi itil is Seer eo Sle Onl idk OU aan ee ee I ek 
December.| .70- .83]| .76 60- .83)} .70 50- 275 | ¢,.62)'|...60- .80 |, .69)|..90- .95 .91 
Cincinnati. St. Paul. Minneapolis. Kansas City. Washington.3 
Month. 

Aver- - |Aver- .  |Aver- Aver- Aver- 
Range. age. Range. age. Range. age. Range. age. Range. age. 

1919, 
Vana nyese Sl OS- S240 S166, [555 cick eee ocinssc| seca ee nese eeeee $1. 18-$2. 88 |$1. 99 |$1. 75-$2. 50 | $2.14 
TEMG) NUON Ey ll Te ESS AN OT) TSE CS RI a Pe Ta 1.25- 2.50 | 1.91 | 1.63- 2. 50 1.89 
Manche AIA 513: o0Nl: 2408 |e abe. URIS LV oie REO ede ea 2.50— 5.00 | 3.17 | 2.50- 2.88 | 2.65 
OCTODe TEA Maro 2 on! 2OGrl LMU hE EA Es) acl ENR a PA a eal TS63= 2Y2o Hn LOOR A Sea Ne ey eR 
INFORMS TUNG Sao re TOn eae r2e: | 2 alone ee RUN RI RES Se dS SOU SATE D5 0 SOON LG b alse Lele ary 
ID yeezaaal oer.) COS 4a 25) et Pee eed seoed| GeSHea Ss AeeseeceEes seeoee ChE 2H PB) heel sao oedsausellesdie 

1920, 

Oval oe} \ GI MLSE vet On MaMa emcees Monee Gea ERB ees ees Sar eC meno [UE IA Seca e sees ases hice 
December.| .50- Oa ae a coe WEE MN Oc Bw ed ere sce SO e255 |S Opy Sete eee aann mae 
DOMESTIC. 

New York Chicago. Philadelphia. Pittsburgh. St. Louis. 
Month. nM A a i 
Aver. ‘ ver- ver- ver- ver- 
Range. age. Range. - age. Range. age. Range. age. Range. age. 
1919. 
’ October 2..|$0. 75-$1. 50 |$1.16 |30. 83-$1. 75 |$1.09 |$0. 88-$1. 75 te PGE Re) ae a Diaper aoe MP 
IOVELINC TER aula Un TaN Nee kare Tc Bie DU oot CAO WU LA GAOn Ie as meee OI I ee a oat scars ces 
1920. 
October 22h s— 9 88) 77 | 8858) 1) 150) | 50-9) 7 1159) 1$0.45-S1 00) 1 SON78 ess eee eee seer 
INOVeHT DET Beast Sosa Sosa sae a ae Bee | Bee 85-2955 |— 2606s 48S 6. 68H | 57 See Sel Soe 
Cincinnati St. Paul Minneapolis Kansas City. Washington. 
Month. nN A i in 
ver. Aver. d ver: ver ver- 
Range. age. Range age Range age. Range. age. Range age. 
1919. 
Mctowber24| $j 25-S195 SP a73 | as oles aes | Ae kee | a pepe | eelgrass a ARS ane) ie yar ted 
Noventperi il: OOS t 50) (123) (ees Oe CV se | Dee aR a ree eee SE TR EPP ee ne 
1920. 
(OHO) Sebi 24 mer se eco 4 MEMS eet le ep OO oh ea Wat oA a ed ME eer 2 a 
Njowern Ben) 2587.1. BO (o@ a lie eo es Lake 2 ae REE TERE Ome Ui See A SAN SN ue Seabee eal eee 
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TABLE 268.—Cantaloupes: Monthly range and average jobbing prices at ten markets, 


1919 and 1920. 
CALIFORNIAS—SALMON TINTS AND GREEN MEATS, STANDARDS 45’S. 
New York. Chicago. Philadelphia. Pittsburgh. St. Louis. 
Month. x x 
ver: ver- Aver- Aver- Aver- 
Range age. Range. age. Range. age. Range. age. Range. age. 
1919 
June: $3.00-$12.00 |$6. 30 |$2. 50-$8. 50 |$4.92 |$2.50-$12.00 |$5. 51 |$2.75-$10.00 |$4. 87 |$2. 75-$7. 50 O01 
Juilyes = 24 2.50- 6.50 | 4.00 | 1.50- 5.00 | 3.32 | 2.00- 6.50 | 3.95 | 2.00- 5.50 | 3.60 | 1.00- 4.25 | 3.21 
August...<| 1.00- 5.25 | 2.51 | 1.75- 3.50 | 2.39 | 1.00- 4.00 | 2.33 | 1.50- 3.75 | 2.60 | .75- 4.00} 2.49 
September LETS 4.00 2074 NOS EUS SEL aL Cp Saat Nee AN, Seed 2 RA pea arn are | ee 
1920. 
June. 40: 3. 25-15. 00 | 5.80 | 3.50-10.50 | 5.13 | 3.50-15.00 | 5.74 | 3.25-12.00 | 5.55 | 3.75-10.00 | 4.79 
july sees 3.00- 7.00 | 4.45 | 3.25- 6.00 | 4.11 | 2.00- 6.50 | 3.87 | 3.00- 7.00 | 3.86 | 2.50- 4.25 | 3.73 
August....| 1.00- 6.00 | 2.87 | 1.25- 5.50 | 2.84 | .75- 7.00 | 2.96 | 1.50- 6.50 | 3.14 | 1.25- 4.50 | 2.54 
Cincinnati. St. Paul Minneapolis. Kansas City. Washington.! 
Month. im i 
ver- Aver. Aver- Aver- Aver- 
Range. age. Range age. Range. age. Range. age. Range age. 
1919, ; 
JUNC sane $2. 75-$9. 00 |$4. 33 |$3.00-$10.00 |$5. 68 |$2. 75-39. 00 |$4.97 |$2. 75-$8.00 |$4. 38 |$3.00-$10.50 | $5. 84 
Julyse see 2.00— 5.00 | 3.55 | 3.50- 5.00 | 4.00 | 3.00- 4.75 | 3.72 | 1.50- 4.50 | 3.13 |-...2 2222 .| ee. 
August....| 2.00- 3.75 | 2.84 | 1.50— 3.75 | 2.85 | 1.25- 3.25 | 2.58 | 1.25- 3.25 | 2.33 |....-.---.-2}2c2.-- 
1920. 
June ss 452 3. 50-15. 00 | 5.20 | 3.25- 7.50 | 5.03 | 3.50- 7.00 | 4.96 | 3.50- 7.00 | 4.76 | 4.00-15.00 | 5.58 
July.......| 3.25- 5.00 | 4.06 | 3.50- 5.25 | 4.14 | 3.50- 6.50 | 4.11 | 3.00- 4.00 | 3.64 | 2.50- 6.00 | 4.05 
August...-| 1.50= 5..00_] 2.95 | 1525= 5.50 | 2.92 | 1.25- 6.00 | 2.92 )-....... 2). 3222 1.75- 4.50 | 2.94 
CALIFORNIAS—SALMON TINTS AND GREEN MEATS, FLATS 12’§ AND 13S. 
New York. Chicago. Philadelphia. Pittsburgh. St. Louis. 
Month. A o a < 
ver- ver- Aver- Aver- Aver- 
Range. age. Range. age. Range. age. Range. age. | « Range. age. 
i} 
1919, | 
Junes sees. $1. 25-$4. 00 |$2. 33 |$1. 00-$3. 00 |$1. 83 |$1. 10-$3.00 |$1. 94 |$1. 10-$3. 50 |$1. 88 |$1. 00-$2. 25 | $1.36 
Julyses sere .15— 2.50 | 1.67 50- 2.00 | 1.42 | .85- 2.50 | 1.64 75- 2.25 | 1.41 |} .75- 1.60} 1.21 
August 50- 2.50 | 1.21 75- 1.60 | 1.07} .40- 1.85 | 1.05 60- 1.50 | 1.10 15- 2.00 | 1.01 
September 85- 1.60 | 1.16 | .75- 1.00 | .87 | 1.00- 2.00 | 1.48 15-425) 15,02) | soso eoeeeeee| sees 
1920. ; 
JUNO Sse. 1.25- 4.00 | 2.00 | 1.50- 2.50 | 1.87 | 1.00- 3.50 | 1.92 | 1.15- 2.25 | 1.68 | 1.50- 1.75 | 1.62 
Julypeeeee 1. 25- 3.00 | 1.91 | 1.50- 2.50 | 1.70 | .75- 2.75 | 1.51 | 1.25- 2.50 | 1.52 | 1.35-.1.60 | 1.50 
August....| .65- 2.75 | 1.30 | .40- 2.25) .97 50- 2.50 | 1.22) .75- 2.50 | 1.32 | .63- 1.50 - 93 
September 1,00- 1.75 | 1.37] .50- 1.50] .95 75= 1.50 '| 1.00 | 2.775= 1.25) 7390) | 22a eee enee eee 
Cincinnati St. Paul Minneapolis. Kansas City. Washington.! 
Month. i r re K x 
Mi ver- Aver Aver- ver- ver- 
Range age. Range age. Range. age. Range. age. Range. ages 
1919. : 
yume. fee 2 $1. 15-33. 00 |$1.62 |$1. 25-$4. 00 |$2.07 |$1. 25-34. 00 |$2.09 |$1. 00-$3. 00 - 54 |$1. 25-$4. 00 | $2.08 
Julye=2-2 1.10— 2.00 | 1.53 | 1.25- 2.25 | 1.63 | 1.30- 1.95 | 1.50 50="2..50))) 135 | Poeeeeecaelecine <c 
August... 75- 1.50 |} 1.15.| ...75— 1.65.) 1.33.) ..75- 1.50 | 1.34 75- 1.50 ae 12. |S -sepIee oS 
September Bey ap gay) Vi G7 pe Pian | RE ey eg |e or eRe) Ie eye pen [ema AN seg otth a ste 
1920. 
JUNCLecase 1.50- 2.25 | 1.83 | 1.25- 2,50 | 1.93 | 1.25- 2.50 | 1.85 |-1.25- 3.00 | 1.89 | 1.50- 5.00] 2.05 
Ualyoe oes 1.50- 1.75 | 1.66 | 1.50- 2.00 | 1.70 | 1.25- 2.25 | 1.67 | 1.25- 1.50 | 1.48 | .50- 2.25) 1.67 
August... .75- 2.25 | 1.08 | .60- 2.25] 1.22) .50- 2.25] 1.16) .25- 1.50] .89) .75- 2.00] 1.31 
September Bi o— els OUglh we CON as sao ccecces [stem bones coches | oceee aces aseemce | Gees 1,.25- 1.50 | 1.38 


1 Sales chiefly direct to retailers. 
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TABLE 268.—Cantaloupes: Monthly range and average jobbing prices at ten markets, 
1919 and 1920—Continued. 


MARYLANDS, DELAWARES, AND COLORADOS—SALMON TINTS AND GREEN MEATS, 
STANDARDS, 45’S. 


New York. Chicago. Philadelphia. Pittsburgh. St. Louis. 
Month. ik ia i i in 
ver- ver ver- ver- ver- 
Range. age. | . Range age. Range. age. Range. age. Range. age. 
1919. t 
August !. ./$0. 50-$2. 25 |$1.20'|....--..--.-)...2.- $0. 25-$2. 00 |$1.05 |$0. 50-$2.00 |$1. 43 |.........222).22 228 
September?| 1.50- 4.00 | 2.85 |$1.50-%3.00 |$2.49 | 1.75- 4.25 | 2.87 | 1.50- 4.00 | 2.75 |$1. 75-33. 25 | $2.34 
1920. 
August1..| .50- 4.00 | 1.78 |.3...-- PALE dees ay ata On LOWMAN 7A) tlene eck Sseepte rsialieNab scaler a tn aemaneee| WE) 
September2| .75- 5.00 | 2.71 | 1.25- 3.50 | 2.32 | 1.00- 4.00 | 2.81 | 1.50- 4.00 | 2.82 |1.00- 3.00 | 2.28 


Cincinnati. St. Paul. Minneapolis. Kansas City. Washington.3 


Month. | 
j Aver- y Aver- Aver- Aver- Aver- 
Range. age. Range. age. Range. age. Range. age. Range. age. 
1919. 
September?|$1.50-83. 25 $2.69 |-.---...--25-|-2 2222/05. 2--- eee ete $1. 75-$3. 25 |$2.38 |.....----2-2|-.--.- 
1920. 
WepLemMbers| Mago S100 |) 2904 joes BRB Oe a AN este Sel aye 1.00- 3.00 | 2. 29 |$1. 50-$4.50 | $3. 03 


MARYLANDS, DELAWARES, AND COLORADOS—SALMON TINTS AND GREEN MEATS, 
FLATS 12’S AND 15’S. 


New York. Chicago. Philadelphia. Pittsburgh. St. Louis. 
Month. " in i v ik 
Range. |* beets Range. Higetl Range. ea Range. see | Range. ree 
1919. : 
September?/$0. 90-31. 75 |$1. 23 |$0. 75-81. 35 |$1.06 |$0. 75-$2. 25 |$1. 31 |$0. 75-$1. 50 |$1.05 |$0. 65-$1. 25 | $0.93 
1920. ; 
JSG OVEREIIS N53 [) ice baeeaNOEO I colts el Par ett ed FeCl atl el | lel Me ead pt led eal aa eas es ae a 
September2| .40- 2.25 | 1.19 | .50- 1.50} 1.00] .50- 2.00 | 1.17 | .40- 1.75 | 1.05 | .50- 1.15 - OL 
Cincinnati. St. Paul. Minneapolis. Kansas City. Washington.3 
Month. me ie is ie hk 
ver- ver ver- ver- ver- 
~ Range. age. Range age. Range. age. Range. age. Range age. 
1919. 
HALEMber| SOS gla2o Gl. O82 ee Mc elle ae Meee Bie ice $0. 70-$1. 25 |$0.96 |..---.2.----}------ 
1920. 
SVK TH) vet atlesh lM Pattee beeesa-sdorc loccedalcacoscsoudesc|loseese .50- 1.25 | 1.02 |$0. 75-$1.75 | 31.18 


1 Marylands and Delawares. 
2 Colorados. 
3 Sales chiefly direct to retailers. 
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TABLE 269.—Ontons: 


BULLETIN 982, 


Us 


at ten markets, 1919 and 1920. 
BERMUDAS, YELLOW. 


S.. DEPARTMENT OF AGRICULTURE. 


Monthly range and average jobbing prices, per hundred pounds, 


New York. Chicago. Philadelphia. Pittsburgh. ~ St. Louis. 
Month. 
Aver- Aver Aver- Aver- Aver- 
Range. age. Range. age. Range. age. Range. age. Range age. 
1919. 
April....../$8.00-$11.00 |$9. 32 | $6.70-$8.50 |$7. 67 |$7.50-$10.00 |$8. 73 |$8.50-$12.00 |$10.22|...........-]....-. 
May....-..| 7.00- 11.50! 8.81 | 6.00- 9.00 | 7.57 | 7.00- 11.60 | 8.77 | 7.00- 10.00 | 8.55 | $6.50-$8.50 | $7. 41 
June). £2 8.00- 10.00} 8.84] 6.00- 8.50] 7.71 | 6.00- 10.00 | 8.50 | 6.50- 10.00 | 8.24 | 5.00- 8.00] 6.56 
1920. 
April | 3s111.00512:00 111. 445). “700-100: 903M eel eh Ce Ser Cee Le Eee ae a (Pag 
May. -| 3.00- 12.00] 5.92) 2.00- 7.50) 4.59 | 2.70- 10.00) 5.14 | 2.50- 10.00) 5.00 | 3.00- 7,50] 4.57 
June sot 2.00- 3.50} 2.53 | 1.50- 3.20] 2.83 | 1.70- 4.50} 2.53 | 1.50- 3.50) 2.31} 1.50-.3.50] 2.31 
Cincinnati St. Paul Minneapolis. Kansas City. Washington.t 
Month. a A 
A-ver- Epis Aver ver: : ver- ; Aver- 
Range. age. Range age. Range. age. Range. age. Range age. 
1919. 
DeXg overt bk tela ali escape iin ess Repro nc eee Rees [ASC tei bag Aeey imc Ue LAY ge $7. 50-39. 00 |$8.19 |$9.00-$11.00 |$10. 14 
May..- -| $7.00-#8.00 |$7. 67 |$7.00— $9.00 |$8. 07 |1%7.50-29. 00 |1$8.23 | 6. 00- 8.00 | 6.99 | 8.00- 10.50} 9.15 
June s20% 7.50- 8.00 | 7.89 | 7.50- 8.50] 8.08 | 17.50- 8.50 |.17.92 | 6.00- 8.00 | 7.18 | 7.00- 10.00} 8.21 
1920. 
WG oY eerie [a is og Spm keeles eel eS tee a ete Ava PA 6. 50-11. 00 | 8.90 | 9.00- 12.00 | 10.33 
May. 3.00- 8.50} 5.08 | 4.00-10.50 | 6.04 ; 4.00-11.00 | 5.87 |...-..--22..)..--.. 5.00- 9.00) 6.59 
June seen 2.00- 4.00} 2.62 | 2.00- 4.30 | 2.81 | 2.00- 4.00 | 2.77 | 2.00- 3.30 | 2.47 | 2.50- 5.50) 3.58 
BERMUDAS, CRYSTAL WHITE WAX. 
New York. Chicago. Philadelphia. Pittsburgh. St. Louis. 
Month. he K 
Aver- Aver- ver- : Aver- : Aver- 
Range. age. Range. age. Range. age. Range. age. Range. age. 
1919. 
May.......|$6.00-$11.00 |$8. 29 )$7. 00-89. 50 |$8.18 |$8.00-$10.50 |$9. 25 |$8.00-$10.00 /$9. 01 |$6. 00-39. 00 | $8. 01 
June eee 6.00- 10.00 | 7.99 | 6.00- 9.50 | 7.81 |..........-.-]..-..- 7.50- 9.50) 8.61 | 5.00- 8.50 | 6.73 
1920. 
IMaveceuene 2.50- 10.00 | 5.56 | 2.00— 8.00 | 5.08 |.........-..|..---- 3.00- 9.00} 5.36 | 3.50- 8.50 | 6.05 
Junese es 1.50- 3.00] 2.25 | 1.50- 3.25 | 2.41 | 2.00- 3.00 | 2.48 | 2.00- 3.00.) 2.40 |.....2.....-|...... 
Cincinnati. St. Paul. Minneapolis Kansas City Washington.! 
Month. mn if i nm hi 
ver- ver- ver ver: ver- 
Range. age. Range. “age. Range. age. Range age. Range age. 
1919. 
Mayjeseerer: $8. 00-39. 50 |$8.57 |$9.30-310.50 |$9. 83 |1$9.50-#11.00 |!$9.95 |$7. 50-4%9. 50 |$8. 19 |$9.00-$11.00 |$10. 00 
June...... 8. 00- 8.50 | 8.17 |18.00- 10.00 |18. 49 | 18.00- 9.50 | 18.58] 7.50- 8.00 | 7.63 | 7.00- 9.50] 8.28 
1920. 
May...-...| 4.50-10.50 | 6.48 | 5.00- 9.00) 6.13 | 4.50— 11.00} 6.50 |............/._.... 7.00- 10.00} 7.92 
OUTS he Aa ee Aa ela a 2.00=; 5.00) 3:19 ))'2'50- 4.50)) 3.30 | 2.50- 4.00 |) 8. dle too. eee 


1 Sales chiefly direct to retailers. 


b 
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TaBLE 269.—Onions: Monthly range and average jobbing prices, per hundred pounds, 
at ten markets, 1919 and 1920—Continued. 


VARIOUS COMMON VARIETIES. 


New York. Chicago. Philadelphia. Pittsburgh. St. Louis. 
Month. i he A 
ver. Aver: , Aver- ie Aver- ; Aver- 
Range. age. Range. age Range. | age. Range. age. Range. age. 
1919. | 
January... .|$1. 25-$2.60 |$1.98 |$1.50-$2.50 |$2.08 |$1. 65-$2. 25 $1.99 |$1.50-$2.35 /$1.94 |......2.222.) 02.20. 
February -| 1.75- 4.50 | 2.58 | 1.75- 3.50 | 2.22 | 1.75- 4.25 | 2.44 | 1.75- 4.00 | 2.45) |$1. 75-83. 35 | $2. 59 
March..... 2.00— 4.25 | 3.24 | 2.50- 5.75 | 4.03 | 2.25- 4.50 | 3.50 | 1.75- 5.50 | 3.26 | 2.00— 5.25 3.70 
ATT 2 3. 00— 6.00 | 4.26 | 2.50- 5.75 | 4.33 | 3.00- 6.50 | 4.49 | 3.25- 6.25 | 4.64 | 3.00- 4.50 3. 82 
Maye 2/2 A O0o ZOOM ONO2 MAN OO W422i OSA Diese te Gaal eeeeyaia serait oie ere al eeisters allletaie lo somes ial | eee ee 
Afubakshe: Se Se liee sees Sree eae 4006.63) |' 9.:66))|2- ses -4 aes ee Onis Boe eeHG cit | srae aes 4.00- 7.00) 5.79 
Milly sees) 2aD0= 00 532) Seo Md4 | 522) 4500— 6:\00))) 53,00) |) 3.50— 6:70))) 53.50) |p soo. ee 
August....| 2.00- 5.50 | 3.32 | 2.75- 4.50 | 3.45 | 2.00- 4.75 | 3.65 | 2.00-"5.50 | 3.72 | 2.25- 4.00 3. 20 
September] 2.50— 4.50 | 3.39 | 2.75- 3.75 | 3.42 | 1.80- 4.00 | 3.19 | 2.25- 4.50 | 3.67 | 2.75- 3.75 | 3.21 
October...| 2.75— 4.00 | 3.46 | 3.00- 5.00 | 3.91 | 2.00- 3.75 | 3.05 | 3.00— 4.50 | 3.57 | 2.50- 4.25 3.152 
November | 2.75- 6.00 | 4.42 | 4.00- 5.50 | 4:59 | 2.25--6.00 | 4.18 | 3.50- 5.50 | 4.61 | 3.50- 5.25 4,40 
December.| 4. 25- 6.50 | 5.70 | 4.50- 5.75 | 5.18 | 4.75- 6.35 | 5.71 | 5.00- 6.00 | 5.82 | 4.00- 6.00 5.19 
i} 
1920. | 
January...) 5.50- 6.75 | 6.24 ; 4.75- 6.00 | 5.56 ; 5.50- 6.50 | 6.20 | 5.75- 6.75 | 6.21 ; 4.50- 6.25 5.58 
February.| 4.50— 6.50 | 5.69 | 4.25- 5.75 | 5.03 | 4.00- 6.15 | 5.42 | 5.00- 6.00 | 5.45 |......--.---|...... 
March..... 5. OO- 6.75 | 5.92 | 4. 75- 6.75 | 5.75 | 5.75- 7.00 | 6.35 | 5.50- 7.00 | 6.38 | 6.00- 6.75 | 6.38 
IN gil cesses see ee eSeetol aaeeee 6. 00- 8.50 | 6.79 | 5.00-10.50 | 7.98 | 6.C0-10.00 | 8.15 | 6.75- 7.50 7.10 
September] 1.00- 3.00 | 2.24 | 1.75- 2.35 | 1.94 | 1.00— 2.75 | 2.03 | 1.50— 3.50 | 2.30 | 1.20— 2.35 1.67 
October...) 1.00— 2.15 | 1.56 | 1.25- 1.90 | 1.59 | 1.00— 1.75 | 1.49 | 1.25- 2.2 1.74 | 1.25- 2.00 1.55 
November} 1.00- 2.00 | 1.55 | 1.35- 1.75 | 1.56 | .75- 1.90 | 1.51 | 1.25- 2.00 | 1.65 | 1.25- 1.75 | 1.55 
December.| 1.00- 1.50 | 1.23 | 1.00- 1.50 | 1.31 85— 1.40 | 1.28 . 75— 1.50 | 1.05 .75- 1.35 1.06 
Cincinnati. St. Paul. Minneapolis. Kansas City. Washington.! 
Month. ie in i A nN 
ver- ver- ver- ver ver- 
Range. age. Range. age. Range. age. Range. age. Range. age. 
1919 
MANA yee | Pla 5U- 20701 |S2s0d4| cess panel cic sl Meiscee saccades see $1. 65-$2. 50 |$2. 10 
February .| 2.00- 3.50 | 2.50 |........- edeN Neaeanea eal LA be a ae iaiye 2. 25- 4.00 | 2.58 
March..... 3.75— 5.25 | 4.48 |184.25-$5.00 |134.64 |133.75-$4.50 |1$4.41 | 3.00- 7.50 | 4.38 
April... 3. 50- 6.00 | 4.43 | 3. 75- 4.50 | 3.99 | 13.75- 5.00 | 14.39 | 3.00- 6.00 | 4.52 
CA cag esl lane Sco aN eset acc Ieee reece sieheaea ea eae gd aerate sears) ( ean 5. 50- 7.00 | 6.09 
Urea See) Se ee Stee ss bel ee 4,50- 5.56 | 5.07 | 14.50- 6.39 | 15.44 | 5.00- 6.50 | 5.82 
July...-...| 4.00- 5.25 | 4.55 | 4.00- 8.00 | 5.91 | 4.75- 8.50 | 6.11 | 5.00- 6.50 | 5.94 | 5.50- 7.00 | 6.15 
August....| 3.00- 3.50 | 3.25 | 3.50- 5.25 | 4.08 | 3.50- 5.25 | 3.93 | 3.25- 4.00 | 3.64 | 3.50- 6.00 4.81 
Steyousraat ovearl| “SCO ah Way Pee Gi es ee eS Oe ea eacaacnlbacose 2.75- 4.00 | 3.34 | 3.75- 4.50 | 4.05 
OGIO Ps || CLCOS CNHs Gi Re Sea ee paar 3.50- 4.50 | 3.92 | 3.00- 4.00 | 3.67 
November /4.00—) 5325) 4:1665||. 25-282 se ulos so aleaceee ce cee joagese 4: 00=055 5004163) | ae Ae ra ere 
DMecembers| (4715-96825) 0:62) | fs 22 seein spe soos oe Sees ete SS 00=462150) 55.08) | saeae seine ale eaete 
1920. 
January SPOON OOOH GAODH ys eee h ake cee ellis Se ohn Sieaere sre eee ay RON 5850= G50R G30 fe seaneseeeal ees 
ING ONE AY Cl Zoi Ch) eset) baaaaaemoes clenaada oeesuodosselsaccse SOUS OCD EAS |esossssussse [es aavers 
March....- = ee OOM Osha liye, oes Ok [ey LOU | ale a UAE OMe aie SAME 5. 00- 7.50 | 6.65 | 6.25- 7.00 | 6.58 
April......| 7.00- 8.50 | 7.83 | 7.00- 8.25 | 7.53 | 7.15- 8.50 | 7.94 | 7.25- 8.00 | 7.71 | 8.00-10.00 | 9.06 
September] 1.20- 2.50 | 1.76 | 1.00— 2.25 | 1.99 | 1.00- 2.50 | 2.12 | 1.50- 2.50 | 1.98 | 2.00- 2.75 | 2.61 
October ls25— 2500s a F483 noe Se ele ee ee Jeeta ae at 1.50- 1.75 | 1.68 | 1.60- 2.50 1 95 
November Ie 25— AG ah aye ea ae) Mc an aN AA 2 a aa Ly at 1.50—- 1.75 | 1.67 | 1.65- 2.25 1.92 
PD CCE TIO S ee OO = aL Obl l sto OL |e a a Seyret ed a ee 1.35- 1.65 | 1.52 | 1.50- 2.00 | 1.86 


1 Sales chiefly direct to retailers. 
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BULLETIN 982, U. S. DEPARTMENT OF AGRICULTURE. 


TasBLE 270.—Peaches: Monthly range and average jobbing prices per siz-basket carrier 
and bushel, at ten markets, 1919 and 1920. 


SIX-BASKET CARRIERS. 


New York. Chicago. Philadelphia. Pittsburgh. St. Louis 
Month. : nN 
Aver- Aver Aver- ver- Aver- 
Range. age. Range. age. Range age. Range. age. Range. age. 
1919. i 
Tunes. s $0. 75-$4. 00 |$2.40 |$1. 50-$3. 75 |$2. 51 |$1. 00-$4. 25 |$2. 28 |$1. 50-$4. 25 |$2.81 |$1. 00-$4. 75 | $2.77 
diuilyeee ee .75- 4.00 | 2.21 | 1.50- 3.50 | 2.35 | 1.00— 4.50 | 2.47 | 1.50- 3.75 | 2.49 | 1.50— 3.25 | 2.43 
ATI ETISE eee M00 = 4 a0 se 2n 25M mn cae ee reneal| aie 1.50— 4.50") 3:26) Te85— 3.°75:| 2. 5s Sees ee 
September] 1:'25= 450011) 2.897} Soc a ee ies BR Tk aN ee a 
1920. | : 
Tune ees 1,25- 5.00 | 3.08] .75- 5.50 | 2.77 | 1.25- 5.00 | 2.75 } 2.00- 3.75 | 2.80 | 1.50- 3.50 | 2.98 
Julyereeez 1. 50- 6.00 | 3.32 1. 50- 4.50 | 3.00 75- 5.50 | 2.60 | 1.50- 5.00 | 2.96 | 1.25- 4.50 | 3.17 
August...-| 1.25 -4.50 | 2.95 | 1.25- 4.25 | 3.26 75- 4.00 | 2.78 | 1.25- 4.50 | 3.19 | 3.50- 4.50 |} 3.98 
September) 13757—4..25"| 3.00"). Se a ee UE od ok An SEN tes a SGN AE sat ee ee 
Cincinnati. St. Paul. Minneapolis. Kansas City. Washington.! 
Month. K ie re 
Aver- Aver- ver. : ver. ver- 
Range. age. Range. age. Range, age. Range age. Range age. 
1919. 
Tunes sse $LSOOS S375 5/ S20 385] Sesh ahi ei Aa SUA SE Sle at al SE OR Naas $1. 50-$4. 25 | $2.83 
Julyee es PF 5O=— SOON 2: BO Sates Setave | Late $2£50-$3. 25: 1$2.'85) | SS eee 2.00- 5.00 | 3.02 
ANTE TS Ee Leo AS OME ED SOG iin ieee Pe Ce ee ee [esa ie ae ere] eto a caral nator ccc Cpeetel | peo 1.75- 5.00 | 2.98 
SOP GOT OT epee Me MONET Ae MRSC ES APPT TONS rene an ALTA Sse Se | Re sta S| aay tae ea eae ere 2.00- 4.00 |} 3.39 
1920. 
Junersss=- Ibs 0 ac 18 Un hen aes Serco anode nuEeoooranad iso codiscaesoorassa icoose 1.00- 5.00 | 3.00 
Julysssaee 1. 00- 3.75. | 2.68 |2$1.75-$3.25, |28 2.33 | 2 1.65- 3.50 /22. 44 |... |e eee 1.50- 4.50 | 2.92 
August...-| 1.50- 3.60 | 2.81 2.90— 2.00 | 21.642 1.50- 1.90 |21.68 |$1. 25-$3. 50 |$1.68 | 1.25- 4.00 | 2.79 
September Pers s so | 22.00— 2:40] 22.31 |21.90- 2.65 /22.31 |........ 250 5)..02.. 2,25- 4.00 | 3.11 
BUSHELS. 
New York. Chicago Philadelphia. Pittsburgh. | St. Louis 
Month. iN 
Aver Aver ver. ; Aver Aver- 
Range. age. Range age. Range. age. Range age. Range age 
| 
1919. 
SULTS en al eee HL S1P50 bos 25 S220) |5 oe sees nee ees ESSERE Gran asec $1. 25-$4..00 | $2.09 . 
Duly ese $1. 50-$4. 50 |$2.66 | 1.50- 4.50 | 2.99 |$1. 50-$4.00 |$2.88 /$1.75-$4.00 |$2.95 | 1.50- 3.50 | 2.68 
August....| 1.00- 4.25 | 2.43 | 1.50- 4.00 | 3.17 | 1.00- 3.75 | 2.68 | 1.00- 4.00 | 2.89 | 1.00- 4.25 |- 2.50 
September] 1. 25- 4.50 | 2.84 | 2.00- 4.00 | 2.65 | .75- 3.75 | 2.65 | 1.50- 4.00 | 3.04 | 1.75- 3.50 | 2.80 
1920. 
Afb ualcyeeye eM LT bo Oe Sete eae ZLOOF SHMDjN2.179, || = SEG gee SS ae BS LU Ss ae ss | 
July 82 M5025 32150 M254 H 1 OO= 4500 NAGS Alsen ee Ue cna Se a eae 1.15- 4.00 | 2.74 
ATISUSTES aiheeee ne ee sl oeke ee DOO 4 OOM MSHS ees ceee steel emer 1. 50- 5.25 | 3.48 | 2.40- 5.00 | 3.82 
September] 1.00- 4.00 | 2.52 | 1.00- 5.00 | 2.58 | .90- 3.25 | 1.89 | 1.00- 3.75 | 2.50 | 1.50- 5.25 | 2.88 
Cincinnati. St. Paul. Minneapolis. Kansas City. Washington. 
Month l 
Aver- Aver Aver. . | Aver- Aver- 
Range. age, Range. age. Range. age. Range. age. Range. age. 
1919. | 
Vue sae es $1. 00-$3. 50 |§ $2. 00-34. 00 | 
Dilys ee 1. 75- 4.00 2.00- 4.00 | 3. 
August....) 1,75- 4.25 2.00- 3.75 | 2.96 |$1. 75-$4. 00 | $2. 80 
September) 1.25- 4.00 2.00- 3.25 | 2.69 | 1.50- 4.50] 3.16 
1920. 
June ssc. -2 eb =< 8.100N 2 EO eo eee eee eet eee ee esate [eierelete e wicle tala lene Sele | RE ae eens eee 
ulyeeees TO eae ANT) Hoss a VG enn (ea ene OE SPE RAO MAE ME ae bc celloecoue 
August....| 1.00- 4.25 3.00- 4.50 | 3.98 | 1.00- 3.00 | 2.28 
September} 1.50- 5.50 3.00- 5.00 | 3.72 | 1.75- 4.50 | 2.84 
1 Sales chiefly direct to retailers. 2 Boxes 
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Tasie 271.—Potatoes (white): Monthly range and average jobbing prices, per hundred 
pounds, at ten markets, 1919 and 1920. 


New York. Chicago. Philadelphia. Pittsburgh. St. Louis. 
meee A A i A A 
ver- ver- ver ver- ver- 
Range. age. Range. age. Range. age. Range. age. Range. age. 
= ~ ~ L 
1919. : Y : 
January... .|$2. 08-$3. 78 |$2. 64 |$2. 00-$2. 50 |$2. 28 |$1. 75-$3. 00 |$2. 41 |$1. 93-$2. 35 /$2.12 |....-..2....|.-..-- 
February -| 1.82— 3.03'| 2.14 | 1.75- 2.20°| 1.95 | 1.65— 2.40 | 1.97 | 1.75- 2.17 | 1.92.)...-...22222)..--.- 
March.._.. AD =H 2 Ose e le tO9) | neee ee ae a ae 150= 925509) 2031) L75— 2:40") 12 99))|. 2 so ee 
ENoval es sae POs Sh Lok PAs ee see UR ale eae 2.15- 2.75 | 2.48 | 2.00- 2.50 | 2.24 |$1. 75-$2.60 | $2.06 
Maine 3.18- 5.46 | 4.29 | 4.45- 6.50 | 5.32 | 3.89- 5.84 | 4.77 | 4.50- 5.76 | 4.99 | 4.00- 6.75 5. 62 
deine sete 2.27- 6.52 | 4.37 | 2.75- 6.00 | 4.33 | 2.43- 6.36 | 4.11 | 2.65- 6.89 | 4.56 | 1. 50- 5. 25 3. 3d 
dwiVedsasee 2.58- 4.27 | 3.43 | 2.95- 5.00 | 4.18 | 2.65- 4.40 | 3.61 | 2.80- 4.70 | 4.07 | 2.75- 4.40 | 3.62 
MISTS teases ena 4a0e) Ison | sacscs bn eccleeee cs 2.42- 4.16 | 3.48 | 3.08- 4.78 | 4.10 | 2.60- 3.50 3. 12 
September] 2.00- 3.75 | 2.79 | 2.75- 3.75 | 3.44 | 2.00- 3.00 | 2.51 | 2.50- 3.80 | 3.18 | 2.00— 3.50 | 2.90 
October...| 2.00- 3.58 | 2.57 | 2.65- 3.00 | 2.74 | 2.17- 2.92 | 2.48 | 2.47- 3.17 | 2.74 | 2.25- 3.10] 2.71 
November, 2.20- 3.25 | 2.63 , 2.90- 3.50 | 3.22 , 2.23- 3.10 | 2.64 , 2.00- 3.00 | 2.80) 2.55- 3.25 2.99 
December.} 2.35- 3.48 | 3.09 | 3.40- 4.25 | 3.83 | 2.76- 3.63 | 3.25 | 2.91- 3.67 | 3.33 | 3.15- 3.50 3. 32 
1920. | 
January..-| 3.50- 5.08 | 4.23} 4.00- 6.00 | 5.54 | 3.62- 4.83 | 4.07 | 3.88- 5.00 | 4.51] 3.90- 5.25] 4.61 
February .| 3.79~ 5.46 | 4.49 | 4.60- 5.15 | 4.80 | 3.75- 5.00 | 4.35 | 4.29- 4.75 | 4.52 | 4.25- 4.85 | 4.49 
March..... 4,70- 6.14 | 5.49 | 5.00- 7.25 | 6.00 | 4.33- 6.17 | 5.24 | 4.67- 5.83 | 5.57 | 4.60- 6.40) 5.80 
Aprile 5 GES DO) PG GSU a sees ee oe eres 5.00- 8.00 | 6.67 | 5.80- 8.00 | 7.02 | 6.25- 9.25 | 7.62 
INayoeeees 7.42-11.11 | 9.03 | 8.06-12.77 | 9.14 | 6.67-11.11 | 8.39 | 7.92-12. 22 | 9.54 | 8.33-13.50 | 10.75 
Jume...-.. 5. 00- 8.79 | 6.93 | 6.32-10.91 | 8.38 | 5.15- 8.03 | 6.87 | 6.21- 9.09 | 7.48 | 6.50-11.00) 8.35 
djilyss -sene Py, 2G 757/31 NEES SESE SESS eae |S aeeee 3.17- 7.20 | 5.58 | 3.50- 7.50 | 5.98 | 4.00- 8.00} 6.60 
ANTES ae lla b= a 8850) |2) 56E les ns eames | ara 2.00- 3.03 | 2.59 | 1.67- 3.94 | 3.01 | 2.75- 5.00 | 3.69 
September 1..42-— 2.35 || 1.83 |. .2.2...22....-22- 1.42— 2.43 | 1.89 | 1.79- 3.00 | 2.31 | 1.75- 3.48 | 2.71 
OOH OSH LISTS (OBE uP CBB he WK bay le dae 1.50- 2.50 | 1.87 | 1.92- 2.87 | 2.33 | 1.40- 3.10 | 2.25 
NVOvemiper |plas6— 12) 39) | ING! Laas hn ue NE ale Me 1. 89- 2.43 | 2.09 | 2.22- 2.63 | 2.48 | 2.00- 2.85 | 2.33 
December: 1252— 2.04") 1.82) Soe 50 ase ee 1. 25- 1.75 | 1.48 | 1.50- 2.20 | 1.84] 1.40- 2.50 | 1.87 
Cincinnati. St. Paul Minneapolis. Kansas City. Washington.! 
Month. "i ‘i if 
ver. ver. Aver- Aver- ver- 
Range. age. Range age. Range. age. Range. age. Range. age. 
1919. 
January... ./$1. 80-$2. 25 |$2.03 |.......... Acc ce 8 i BD ey NSS 8 XY VOY Ss a IT $2. 33-$3. 75 | $2.69 
He bu ianyge el O07 25175) 2547p pe ite ss cee ee ewe aeye cle cc mtaeieral| Been EN oyna oie nde aR 2.08- 2.33 | 2.25 
March..... UO a2 NOOR DS Ope ee LAN elo EGE Aer ie ee eae ae 2.08- 2.45 | 2.20 
Aprile Os Pie) ee ites paras eee ea Ranta Lear Rue Lie [eh eae toe Suliiser cash 2.25- 2.67 |. 2.50 
May......- (Eg MEE ESO) pp a] PENS a [UN eg ate ee Fs dy PIR De eA $3. 82-$9. 00 $7.01 | 4.72- 5.61 | 5.33 
TUMeH ees 2. 27- 6.07 | 4.33 |1$2.75-$7. 00 {1$4.45 }1$2.75-$6. 50 $4.24) 1.90- 4.91 | 3.32 | 3.03- 6.21 4. 56 
JUliyaeeeere 2.95- 4.55 | 3.87 | 3.50- 4.70 | 4.16 | 3.25- 4.75 3. 18- 4.63 | 3.88 
August....| 3.25- 4.50 | 3.83 ; 3.00- 4.40 | 3.98 
September) 2.65- 3.50 | 2. 2.58- 3.75 | 3.03 
October...| 2. 50- 3.25 | 2. 2.67- 3.17 | 2.86 
November} 2.60- 3. 40 | 2. 2.67- 3.17 | 2.96 
December.| 3. 00- 3.75 | 3. 2.50- 4.00 | 3.44 
1920. 
URTOORIA Foc al Bh FE Bs Cee SUD Beas eset seer (ere meaner ieee ea ANTI aR al ghia Tea San leas 3.92- 5.00 | 4.59 
SBC OTE YR ML GO ye 1A il a aE OS eat ey Ne ia ett Ae ee ee a ay 4,75- 4.92 | 4.81 
March..... NESS OPS P/AUOTO)N| SSE | Rt spe a ea et NL UE SES aT I YH ogee ese cual te 5.00- 6.00 | 5.54 
Aprils 2.2% GHOOZ= AON OO I enlat | R CE Siesta ie a PRUE PUI a UAa pe el analy en eae YN 6.00- 8.00 | 7.27 
WE hyeeaeoe GB3G7 LO! Sb Os Gifs | erate ah ae eles ig sea (ie cari Ny ye Ae I eet: ET hee ol ae 7.92-11.39 | 9.05 
June...... 5. 34- 9.38 | 7.59 | 7. 78-11.00 | 8.80 | 7.22-$11.00 | 9.02 | 6.50-11. 50 | 8.77 | 5.70- 8.18} 6.81 
-July....-..| 4.58- 7.57 | 6.49 | 7.50- 9.50 | 8.44 | 6.50- 10.00] 8.29 |............|...... 3. 93- 6.82 | 5.82 
ANTES SN PSE CA a ll aes IE CR ee 2.60- 3.15 | 2.81 | 2.838- 3.83 | 3.26 
SIGiOMekaal over] OSS ay Colas (a) 3 kak Te as eeadodedlleooeaa 2. 40- 2.85 | 2.69 | 1.95- 2.67 | 2.23 
OCTODE TARE OOS 2 SUE. LOM I vera RN ORNs re ee Bon a Peele 1. 75- 2.25 | 2.06 | 1.92- 2.33 | 2.22 
INGvenalbery Zrii 347 5062860) |e eer ee teu 2.00- 2.50 | 2.27 | 2.3838- 2.58 | 2.52 
LECEMUDETS fle DO 4120 |; Me Ga ete naar e fo Ife es EU LS pace ote | eae a eh pun ec | Ren 2.25- 2.50 | 2.32 


1 Sales chiefly direct to retailers. 
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TasBie 272.—Strawberries: Monthly range and average jobbing prices, per quart, at 
ten markets, 1919 and 1920. 


| New York. Chicago. Philadelphia. Pittsburgh. St. Louis. 
| | 
Month. | | } 
| Aver-) 2 Aver- Aver. Aver- Aver- 
| Range. | age. Range. age. Range. | age Range. age. Range. age. 
| 
1919. | (ideegetal | 
April... ...|$0.19-$0.55 |$0.38 |$0.22-$0. 44 |$0.33 |$0. 25-$0.55 |$0.38 |$0. 29-0. 45 |$0.25 |$0. 27-30. 46 | $0.36 
Mayes 15- .38 | .29 ohT=".36"| 20) l= 401 27 AB AQ ea -17— .33 ~24 
June:.-2.¢ SO Bo ea chee obs dual eed anes ee er Jase 2 20= 3/08] eeu sensu setae aaa 
1920. | | 
April.. | .20- 2.75 3) .23- .A9 | .34) .25- .65) .39) .34- .52) . 4) 33- .42 37 
May et walters 25- .75 35 18- .44 | 332) .20- ).40') .30 -24- .47); .34 16- .32 23 
June oe ss. 2 | .20- ..38 31 1G M325 he2ig| ag lO—e be 32, - 26 ool }:682)| veel semaceae ae alee fe 
| | 
| 
Cincinnati | St. Paull | Minneapolis. Kansas City. Washington.! 
Month. | 
Aver- | Aver- Aver- Aver- Aver- 
Range age. Range. age. | Range. age. Range. age. Range age, 
| | jisriewe 
| | | } 
1919. | 
Aprileec. $0. 21-80.50 |$0.32 $0.33-80.49 $0.40 $0. 33-80. 49 |$0.40 |$0. 20-20. 42 |$0.36 |$0.30-80.50 | $0.39 
May....... | .15- .30 225 .24- .38 | -30 | .22- .39) .31 .19- .35 | .26 -19- .50 BX 
TUNG eee he case cee aioe ers | .30- 282) .30|) .380- .35 | .31 |) .13- .29 PY eaneaasene| ae 
1920. | | 
April oe. 24- .50 BAe sade PDO SO is8— 200) |) (39 22- .44| .34) .25- .75 -40 
May sees 17= 135 26) .28- .46| .39) .25- .48]| .40 18-45 -31 | 318-4538 28 
JUNC= sean s 20- .26 21| .33- .39) .35) .29- .41]| .35 27— 7.31, 7229 1S— .45 28 


1 Sales chiefly direct to retailers. 


TABLE 273.—Tomatoes: Monthly range and average jobbing prices per four and six- 
basket carriers, at ten markets, 1919 and 1920, 


FOUR-BASKET CARRIERS. 


New York. Chicago. Philadelphia. Pittsburgh. 
Month. | l e iH 
- ver- 
Range | pe Range. ia Range pee! Range. age. 
| 
1 
1919 
june .t 2: $1. 25-$2.50 |$1.69 |$0. 75-$2.50 $1.53 |$0.90-$2.10 |$1.54 |$1.00-$2.60 |$1.59 
oD EA ees 1.50- 2.00 1.70 | .75- 2.50 | 1.50 | 1. 75- 2.25 | 2.08 | 1.00- 2.25 | 1.78 
1920. | 
June ee 1.50- 2.25 | 1.85 | 1.00- 4.00 | 2.37 | 1.25- 2.75 | 1.74 | 1.25- 3.50 | 2.06 
July 1.00- 2.10 | 1.46 | .75- 1.75 | 1.35 | 1.25- 2.25 | 1.70 | 1.00- 2.00 | 1.50 
| 
| Cincinnati. St. Paul. Minneapolis. Kansas City. 
Month. | i iE 
Aver- Aver \ Ver- ver- 
| Range. age. Range. | age. Range. | age. Range. age. 
= a == -| 
1919 Yon ie | 
Junes.-242 $1. 00-$2.00 |$1.55 |$1.25-$2.25 $1.83 |$1.25-$2.25 | 1.61 $1.00-$2.25 | 1.49 | 
Splbyee ae | 1,25- 2.00 | 1.59 | 1.75- 2.25 | 1.98 | 1.25- 2.50 | 1.97 | 1.35- 1.65 | 1.48 
1920. | 
SUMe == Bae PAU Dube ared OMI be Oia obs = -cyer eee eee Pe rentate ral eecaet stay siatate reese 1.60- 3.00 | 2.12 
Silvas hee Ghee de SO) |e such SRN: al Sele ep eases 1.00- 2.25 | 1.43 | 


‘ Saies chiefly direct to retailers. 


St. Louis. 


| 
Aver- 


Range. age. 


Washington.? 


Aver- 


Range. age. 


$1.50-$2.00 | 1.71 
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TABLE 273.—Tomatoes: Monthly range and average jobbing prices per four and six basket 
carriers at ten markets, 1919 and 1920—Continued. 


SITX-BASKET CARRIERS. 
New York. Chicago Philadelphia. Pittsburgh. St. Louis 
Month. m aah Ki = Ri ae 
= ver- ver: ver- ver. Aver- 
Range. age. Range age. Range. age. Range age. Range age. 
1919. 
March.....|$2. 75-$5.-00 |$3.64 |$3:50-$6.75 134.95 |$3. 00-$5.50 |$4.01 |$3. 00-$6.00 |$4.41 |$3. 50-$5. 09 | $4.28 
April......| 3.00— 5.00 | 3.59 | 3.00— 5.00 | 3.65 | 2.50- 4.25 | 3.39 | 3.00- 4.50 | 3.56 | 3.50- 5.25 | 4.31 
WP ese 05e 3.50- 5.75 | 4.40 | 2.75- 5.50 | 4.10 | 2.00- 5.75 | 4.28 | 2.50- 6.00 | 4.18 | 3.00- 5.50 | 4.57 
ine. 2 ae 1.40- 3.50 | 2.41 | 2.00- 3.75 | 3.15 | .75- 3.25 | 1.87 | 1.00- 3.25 | 2.40 | 1.50- 3.25 | 2.63 
1920. 
May.......| 5.50- 9.00 | 6.51 | 4.00- 6.50 | 4.95 | 4.00- 7.50 | 5.91 | 5.00- 7.50 | 6.33 |.....2..222.)...22. 
June...... 3.00- 7.00 | 5.17 |'4.00- 5.25 | 4.75 | 1.25- 6.00 | 3.67 | 2.25- 7.00 sitcta}e eau gsi stinied fs plies 
UE Boo ool Lisa 4S Seco Meee S| eee Serial bape A OO=PSL OOM 2N De inlet Se ls aay sa 3 earl | Sault aes oie oe eee 
Cincinnati St. Paul Minneapolis Kansas City Washington.1! 
Month. | 
Aver. Aver. Aver- Aver. Aver- 
Range. age Range age. Range. | age. Range. "age. Range. age. 
| i} 
1919. | 
March ..../33. : oe SOPOT Pees he aoe. WSS fr mee eaches eacaeeaeS| [ese oy er 24. 50-$6. 00 '$5. 29 ($3. 50-$5.50 | $4.67 
i .14 4.00- 5.50 | 4.56 | 3.50- 5.00 | 4.26 
43 4.50— 5.00 | 4.65 | 3.50- 5.50 | 4.78 
DI SITS 5 sti 5, 4 elem a opera HO 3S eae ek Cees RE a gl cd aiesenl lesacoc 1.75— 4.00 | 2.93 
eee ses da iat Gea hs es Se 4.00- 6.00 | 5.01 
HE AE BEEN CGS 1.50- 6.00 | 3.56 
Ba ae opera acerca 2. 00— 3.00 2.50 


1 Sales chiefly direct to retailers. 


TaBLE 274,—Apples: Monthly and yearly carlot shipments, by States of origin, 1917 to 


1920. 
1917. 

State Jan. | Feb. | Mar.| Apr. | May. |June. | July.| Aug.| Sept. | Oct. | Nov. | Dec. | Total. 
Maine: §55.-2 eis 97 39 32 4 AN He i BR Bh |e ah 3 170 823 |. 92 | 1,264 
New Hampshire. ORR ccson edi beget re | MN? | Scere 1 ARIE UO VN Wee apa 102 1533 [as ‘268 
Nassachusebts-oe|> ss 8 [Se ~cdalee aoe 4 eeacad ‘1g | eb. ASE ee a eal sh 1 114 224 5 345 
New York....... 867 | 737 |} 972 || 722 | 669 172 4 19 397 | 1,339 | 1,149 | 439 | 7,486 
New Jersey.....- 16 10 8 I Tee eee es a 54] 358 204 248 117 13 | 1,029 
Pennsylvania. . - a Cee Bs 8 7, | epeaiieo tne rah § | 12 36 526 145 62 7192 
Je eee ie a ee a peel Le 1| 145 75 14 100 14)... 349 
Maryland... .... 5 Al et DA eo eee 21 23 104 236, 730) Weenies 421 
Virginia ......... BU APSSRIE Se ED dectae|se 0 ae 4 6 36 | 115 | 1,091 | 1, 887 548 | 131.) 3,821 
Wiles CAVEAT a SS |— 27.8 DIN FOE oN Re ele 9 24 231 478 223 98 } 1,063 
Gicorpiay FAY FCO CO OR ee ee acd Si eee 11 52 113 68 10 - 262 
OMI0 LIS SE 20 1 2 4 320 Pee 1 2 1 113 78 13 267 
Inidiang.© .222_4t 1 iL 10 10 15 9 6 11 24 95 37 1 230 
TilimoisH.ASs BN 38 17 22 36 29 2: 353 | 140 | 1,242 | 3, 001 664 3 | 5,529 
Michigan... ..... 7 | APG SO 2 Weeden 2? Sa S| Os Sa 127 271 432 511 23 | 1,366 
Towak. ! aT a) Eo Md a | Mg | 2 25 57 227 2pn Ree 336 
Missouri......--. 12 10 10 7 1 1 3 52 389 | 1, 466 393 26! 2,370 
INWepraskay 2-2 2 Naloses SE 2 REE. bes oa. Re cee 11 60 496 91 1 659 
IES OVS sh Geaeeeetee Be eReIaE Dolor bet ee lecwetlese ers eeeeedlessesd 86 919 121 5} 1,132 
Arkansas S36 $0). Le 903 202 51 | 1,412 
Montananives toe) ce eo) 2 xg A 83 65 15 171 
Colorado........| 23 980°} 770} 177] 2,088 
New Mexico. ...- 1 346 100 23 634 
Mahe soo) 2 ea ROTO Ste a 101 199 42 343 
Tdahon 4). Doi 15 é 935 | 1,301 | 573 | 2,988 
Washington al 780°| 846 | 682 | 195 78 Dp ae 56 409 5, 280 4 582 |1, 447 |114, 477 
Oregon: . 2.2.22. 220} 180} 213 109 ee Letreeeat ed ieee | 4 43 629 1 207 | 627 | 3,235 
California........ 25 11 26 11 Dale ees 112) 173 514} 404 216 62 | 1,555 
Potomac valley..| 280 | 212 82 45 89 Me os ate [inns ores rctare oa] re ea [panes aie 2741 
All other. _...... 7 5 2 4 3 27 9 5 42 152 113 46 415 

Tonga woes 2, 380 |2, 151 |2,173 |1,175 | 932} 301 | 755 |1,309 | 5,719 |21, 895 |14, 165 |3, 993 | 57, 048 


-1 Includes 100 cars, unsegregated. 
2 Potomac valley: "Potomac valley territory of Maryland, Pennsylvania, Virginia and West Virginia. 
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TABLE 274.—Apples: Monthly and yearly carlot shipments, by States of origin, 1917 to 
1920—Continued. 


1918. 
| ‘| | | i 
State. | Jan. | Feb. | Mar.| Apr. “May, June July,! Aug.| Sept. | Oct. | Nov. | Dec. | Total. 
| | | | | 
Maine../.......-| m6); 38]. 55 4) STO) Oc... oe ae | 1 (94840 1525) Wa6i| "2 319 
Massachusetts...) -5 Tl eiraere Seared | Cosel laspaages  eseceae bares | 6 83 123 9 235 
New York....... | 426 693) 685| 470| 186| 46) 8 | 486 | 2,026 | 7,662 | 4,199 |2, 388 |119, 293 
New Jersey-....- | 2 2 Bulb ARE Ba) OG ea Ah ee | 236 | 268 116 206 7 936 
Pennsylvania..-.| 28 42 | 18 39 iat See 15 24 103 | 539 | 234 24 |2 1,659 
Delaware.@.=0024| 2 foie ue jedi |L ASL GS 29} 272| 114 | 12 ARGh Ss ie le yy 375 
Maryland. Bl 1 1 13 aL Rese 1} 54 37 128 264 | 82 33 3 690 
Warginian soos 131; 250] 211); 156 PAN ese 1-20 50 | 767 | 1,369 605 | 235 | 44,315 
West Virginia...) 37 87 66 275 |) eee ee oe | 4323 71! 404}1,110) 718 | 202 |5 2,989 
Georsia tors e: e556 Breads cree t ceereige | Beare 5 | en 7 28 45 Sed 133 
Ohioz2e ess 9 27 16 GM raise ile eden 16 58 244 44 17 463 
Indiana 2222.22: 1 18 17 PAs eee | eae Hivnal 6 | 32 37 Ones 166 
lin ois... 2225 |. 12 49 33 37 8 24 | 244 81 | 518 | 1,210 219} 46} 2,481 
Michigan.-.....-. 6 5 I Seed bpooed Gane s 88 | 414 480 | 1,532 307 27 | 2,869 
Missouri... ...-.- |. 30 79 7 80 Gus os. 3 43 290 539 | 108 | 22) 1,327 
IRC IGE CAR eHGELC Aenea Goerecl Haocaa Shasees boeses | Saewee Hiaaioee 1 109 282 | (HS asewe 398 
Arkansas...-.-.- 17 38 46 32EIE seas 10 7 94 275 597 | 42 LIAN A 75, 
Colorado esee 5 -[ 207)". * 1dalicn 182 lbs Nie eee Beas 7 | ©8385 | 1,274 | .274| 29] 2,041 
New Mexico..... 4 Pelee ee Reese bal Ae et ies SORA e382 | S120 nN eE a7; 83 | 16 404 
Witaheeeee seen 5 Sel ema ni reece peeces [eter |seamer 62 | 298 UUs BS) AP 
Wdahor Jor eeuew! 262 99 | 243 64 | AA Pear ea Dest aes 50 269 87 25 | 1,100 
Washington. .-.. 1,043 1,461 | 967/ 513| 77| 2) 22) 138 | 1,023 | 6,209 | 4,481 2,139 | 18,075 
Oregon 225. 2o22 219 | 260) 335 | 117 | Me escass 2} 9 | 59 723 746 | 359.) 2, 836 
California........ 22 34 36|- 30| 25 8 66 | 468 | 486 797 585 | 501 | 3,058 
‘Adleother! 2.20! 34 12 13 19 10 | 3 | 102 | 34 23.) 164 424 203 |. 44 1,051 
| | 
Total. .s2. + 2, 344 |3, 232 |2, 882 [ls 647 | 347 | 229 |1,1380 |2,289 | 7,700 |25, 998 |13, 413 6,220 |668, 840 
| ) 
1919. 
Mainern (sos eee. 55 23 7ADA sees achat eco] essen laceace 348 878 720 | 256 | 2,300 
New Hampshire.| 11 1 Geese aise sane ec ee Ss Petem et er aici s 13 288 180 21 515 
Vermont. ....... 1 Bae Pisces) BarAne acres biased Iasi easecaea 9 141 S8aleeeeee 189 
Massachusetts...| 13 12 5 1 Ue Peete at esos el hm Seer [eh mets 10 134 176 56 407 
New York....... 2,215 {1,951 |1,1380 | 564] 228 43 23 | 169 978 | 3,195 | 1,171 | 829 | 12,496 
New Jersey..-... rs Seite 4 De eee Decrees 172 | 304 116 102 39 3 743 
Pennsylvania...- 43 23 OH Seen oe ets] eect 2 14 170 699 121 76 |7 1,349 
Delawaressseeeeo secs cloasisce| se oces ee eesatoeesee 5 | 329 69 44 47 BUN Pe oe 495, 
Maryland....... 5 15 6 Oi Meee 5 22 38 182 221 43 41 8 602 
WArginia ssh eos 183 | 136 53 92 49 9 43 | 238 | 1,933 | 2,732 592 | 394 | 26,619 
West Virginia...| 38 13 114 eee Bilaseees 23 90 620 | 1, 267 365 | 160 {102,672 
North Carolina. . HERA S| Soar oto apa Croat arabs teres | yereroers 22 60 39 21 8 151 
Ohio. 2s 37 Ss 22 21 EY fae one i eet ea fe Be oe tee 3 225 16 3 298 
Tilinois! BS.) ee 66 | 100 69 46 39 48 | 342 79 807 | 1,142 131 11 | 2,880 
Michigan ........ 5 4 ip ee ced sees 12} 608 | 1,040 | 1,587 175 7} 3,448 
Missouri........- 38 6 28 20 20} Seas 5 26 548 941 302 12} 1,946 
Nebraskal... £20)... 8 1 QPS Nacle tee cis | FoS oe Alea eolesa (emesis 18 126 go ete ss = 164 
Keamsaseoo. 53h See | oc. SRS. 2 ed ON, eA SS. ol Se oN orescioees Uy eee 155 323 5D. Hise se oe 534 
Arkansas......-- 9 12 1 Ae es 21 33 | 192 960 | 2,265 818 56 | 4,368 
Montana...... 4 7 4 Py | ag PP ea | a 23 108 269 73 8 498 
Colorado... ....- 7 5 Py, | ee et a VE eee | aera 15 437 | 1,865 805 66 | 3,203 
New Mexico..... 3 3 Dil See Se Se seed eel Re 147 184 442 157 27 965 
Wrasse Pole a se DA SSS cae Seco | eee cl he 11 132 48 2 194 
Wdahoe 2s. 55 Fe 24 50 16 1 11 3 1 542,| 1,767 872 | 229 | 3,524 
Washington..... 700 | 814} 420] 211 60 15 35 | 164 | 1,763 | 9,401 | 6,682 |1,875 | 22,140 
Oregon)... 2.21 126 | . 128 72 15 (8 | Sees 4 10 192 | 1,354 | 1,478 | 781] 4,167 
California.....-.. 198 | 226 81 42 12 10 | 273 | 441 877 908 709 | 370) 4,147 
All other. ...... 25 22 15 1 | ease 30 23 51 112 151 37 7 474 
Total...-.. 3,794 |3,573 |1, 961 uae 430 | 189 |1,343 |2,708 |12,240 (32,641 |15, 842 5,298 |81, 483 
1 Includes 18 cars, unsegregated. 7 Includes 196 cars, unsegregated. 
2 Includes 588 cars, unsegregated. ® Includes 22 cars, unsegregated. 
3 Includes 65 cars, unsegregated. 9 Includes 165 cars, unsegregated, 
4 Includes 494 cars, unsegregated. 10 Includes 81 cars, unsegregated. 
5 Includes 244 cars, unsegregated. 11 Includes 464 cars, unsegregated. 


6 Includes 1,409 cars, unsegregated. 
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TaBLE 274.—Apples; Monthly and yearly carlot shipments, by States of origin, 1917 to 
1920—Continued. 


State Jan. 
IMiainieen sae cal! 65 
New Hampshire.|...... 
Massachusetts...| | 4 
New York....... 632 
New Jersey..-...- 1 
Pennsylvania....| 93 
Delaware........|..---- 
Maryland..-..... 14 
WMairginia -. 22:2 313 
West Virginia...| 96 
North Carolina. .|...... 
Ohio. esse. 2 
Indiana. 25282 il 
Hilimoiss see 23 Ue 73 
Michigan........ 2 
Missouri......... 33 
eansashets Gee ccige 
Tennessee.....:-|.-..-- 
Arkansas.......- 38 
Montana... -.-..-. | 5 
Colorado... ....- 6 
Wits ee aes Weceais 2 
Hdahowe ee) fast 192 
Washington..... 1, 854 
Oregon® 4202223 798 
California........ 155 
All other. .....-. 7 

Rotalase sss 4,394 


1920. 

Feb. | Mar. | Apr. | May.|June.| July.} Aug. | Sept. | Oct. | Nov. | Dec. | Total 
21 12 37 a isceode| Secood eeece 6 64 139 30 380 
2 2 eoocdl loncecdlsocted laceascieaorec] moccaHe 145 67 6 223 
AAP) DOM aba haovellua || Savas cates | martes Lise os oe Hess sap 16 173 205 86 511 
992 1,218 | 576 | 447 56 4} 684 | 2,279 | 8,851 | 7,629 /3,171 | 26,539 
Ste Sacre De aBe BEE neo ene 100 288 126 134 102 11 762 
62 21 3 by lESoaee 27 27 190 | 1,358 565 281 2,632 
Bele oi Sea Oe el be aha edd I 494 69 46 132 9 1 754 
23 10 Sy pee | RR id 125 49 262 552 124 87 1,247 
336 | 308 114 TPA Pree Ne 46 102 | 1,523 | 3,180 | 1,131 816 | 7,891 
82} 71 61 aoc 63 75 744 | 2,217 816 166 | 4,406 
Sass Sheree | i ean asset | Rana | eR 18 130 165 140 96 549 
3 | 2 DUR | een ee ah 22 16 39 339 169 12 605 
24 23 12 14 3 23 4 38 54 21 1 228 
90) 111 47 55 63 524 135 776 | 1,239 263 32 | 3,408 
Lae ei 1 2|......| 55 {1,140 | 1,183 | 2,042 | 1,155 | 152) 5,733 
75 70 AI 30 3 3 26! 353 721 230 60 1,645 
Bciscy OE eRe are 8 laa Pate ne Gis LL; 545 BB esa oa 702 
Pee a Bar SP AR TE PT NE 82 48 Pit canoe By Wee DRE 134 
61 88 19 | 2 7 30 195 |. 791 | 1,108 215 92 | 2,646 
4 5 EAS es ade |e oa Fg | 22 208 141 19 409 
7px (RR 24e lee oe ee eet 1 2) 198| 1,646 | 737] 108] 2,729 
2 A RAT Ro are a Len Rye Ly 28 355 208 14 611 
193 111 20 | So RA rc etl ceeaverell 102 | 1,303 723 205 | 2,857 
1,881 |1,864 |1,133 | 498| 19] 33] 111) 653 | 7,141 | 4,940 |2,056 | 22,183 
406 | 232 108 (OM eASaee 1 3 36 881 | 1,085 | 444) 4,073 
148/ 173} 48| 41| 11] 244] 723| 901| 926] '756] 374] 4,500 
Sees | 4 1 | 1 18 5 21) 140 351 98 27 673. 

| 
4,419 |4,378 |2,229 |1,275 | 262 |1,848 |3,697 10,699 |35, 780 |21, 702 |8,347 | 99,030 
| 


TaBLE 275.—Beans (dry): Monthly and yearly carlot shipments, by States of origin, 


1919 and 1920. 


1919. 

State Jan. | Feb. | Mar.| Apr. | May.| June.|July.| Aug.| Sept. | Oct. | Nov. | Dec. | Total 
New York....... 21 12 9 6 Uy ae oe 6 i 8 8 33 23 144 
Michigan-....... 176 62] 181 67 | 107] 110 62 87 135 338 257 | 183] 1,765 
Wisconsin.....-. 9 IAN tsteeted ul heals 1 eT cases cee eet a bh es 1 1 24 
Colorado.......-.. 119 23 22 23 23 6 3 14 10 36 56 28 1 478 
New Mexico..... 43 17 13 5 11 5 8 11 12 114 109 74 422 
Ho blevape aay yaa eis 12 5 11 43 50 32 15 22 12 16 5 9 232 
Washington.....|....-. 27 eee 5 1 1B er teste Mle hail deat aga 1B hei oe 8 22 
California........ 308 | 222) 341] 539) 535] 317} 244] 466 198 503 578 | 430] 4,681 
All other......-- 11 A eee Pag ess Sh eer teats [ier a ae Iepeatcheat 3 1 2 23 

Total...... 699 | 356 | 577| 690] 739} 474] 3388) 611 375 | 1,019 | 1,040 | 758 |1 7,791 

1920. 

New York.....-- ‘14 10 a 6 16 20 4 11 4 34 53 54 233 
Michigan........ 107 78 53 | 125) 238 96 79 48 104 287 329 | 251] 1,795 
Colorado.........| 21 13 5 8 12 14 1 9 3 19 23 16 144 
New Mexico..... 63 35 31 77 61 37 6} 13 40 73 117 63 616 
Tahoe ee. 14 14 8 18 16 23 8 3 2 10 i 10 137 
California.......- 440 | 268| 338 | 191 | 452] 273] 229] 204 104 300 341 | 190] 3,330 
ATMWotherec 52.4, 2 BRE eee 16 Wi 3 2 2 2 11 12 12 82 

Total...... 661 | 421 | 442] 441] 812) 466] 329 290 259 734 886 | 596 | 6,337 


1 Includes 115 cars, unsegregated. 
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TaBLE 276.—Cabbage: Monthly and yearly carlot shipments, by States of origin, 1917 to 


1920. 
1917. 
State. Jan. | Feb. | Mar.| Apr. | May.| June.|July.| Aug.| Sept. | Oct. | Nov. | Dec. | Total. 
New York, Long 
DRI Eta bes = Sage al 1) FAhiaag a Be cla eae ing Sean ae CEG Pe eS 12 69 29 8 118 
New York, other.| 328 51 tS bese, ch Bae a Saar Be Mea gD rae 9 606 | 2,164 | 1,267 | 566} 4,999 
Pennsylvania.... 7374 eran of ad Habe Weeds Z| gf parse Le 1 12 41 37 1 94 
Maryland........ 4 1 IG Bh eset [Taegan 54} 101 9 1 SE Be on Ba ea 171 
Vareinia ee 8 1 RS ea es eae 152] 875] 103] 222 342 178 10) | eee 1,891 
South Carolina £25 23g} 22 |e Lo) 22266 f]) 8396) 5 Pe My Aaa ay, ee Ties a | Ss | ae 663 
Bloridat aire ew Ae ea 77 | 156 34 TDi ee SE 1 UN eestor a ee ea 4 272 
COU Tape, USSR 10 Pee ah (co tage bal od wags Fo ai Ss ae Ti 209 21 116 143 49 1 546 
Uo Fish ae Ways yest |p ag SL a VE wep be) Pe eet 2 15 91 103 38 1 250 
Minos} sep BE be Pale kOe ie Wa eee ahi in 2 8 3 23, 24 OSE ate 65 
Michigan........ Oe Pan Pecan ct A it pee | aa | Pa 3 76 266 170 8 524 
Wisconsin ....... 61 (a pases lae bak aa | Se ar Pa ore 3 253 | 1,429 659 383 |1 2,815 
Minnesotare aio cal. paige eel sae ee Aare G lamers 1 11 78 474 16 2 582 
Towards ass bg 0 elie eagle aie dnd) te Rae 72 | 234 92 29 26 ipl e 453 
Kentucky......- 9 TL] yi) (swear | (ta 19 | 46 3 1 7 6 4 96 
ERETMESSCO ys fegeall carte a ee nen ao ARE ic 38 1Ou| ete 1 PAN eee 51 
Alabamayi itt ig eee War os) 7 79 1 See) ed Sema fs Vege Meme Perseus ea eee sd 87 
Mississip pie (222 sIE 5 ale alam 2] 219 52 Tilsen ly he oR eee Ora 1 281 
Louisiana....._.. 4 3 eae se 33 97 0 Rese fea e os Sree capper EE he 4 0 2 150 
Texasvecpee ss hoe 94 78 216 191 304 45 Pe er ee leeal: (a eee ee 2 931 
Colorad oSBe areal eee SEG opie a8 Ui NAAN Pad ates 52 | 465 791 | 1,051 107 i9 | 2,485 
Washing tone file Mate e ee ieee MP Iie pen ata uf 28 5 1 9 15 9 74 
California........ 39 76 42 67 478 573 99 8 1 5 11 13 1,412 
Adlother ere el salt eta | ene ie | reece 5 40 14 3 9 64 54 14 203 
Toteleusses 550 | 217 | 344} 457 | 1,634/2,121 | 753 11,015 | 2,505 | 6,057 | 2,501 [1,038 |1 19,213 
1918. 
Waine saoraunl ses 7 4 2 ules eve SD De SY Papa ya a 3 26 50 
New York, Long 
Sarid eee ee |e 1 1 Pee aes Lees (3 eS 2 ae jee 28 68 8 5 111 
New York, other.| 923 | 637 | 262] 117 |......|...... 4 | 149 | 1,004 | 2,322 | 1,970| 969] 8 357 
ING We JeTSCYne see: |s- sch cleseeer Dee ere 36 DU S05 Ral Foe aC 1 4 3 60 
Pennsylvania..-. 2 20 4 CN ea ssen boceers 5 8 14 58 42 3 160 
Maryland.......- ; 


WMirginias 22s ses: 


Michigan. ......-. 
Wisconsin....... 
Minnesota....... 
LOW aes secon ee 


Kentucky. .. 
Tennessee. .....- 
Alabama.......-. 
Mississippi.-..-.. 
Louisiana.--.....- 


5, 051 


New York....... 
Pennsylvania.... 


Maryland ee ees | ease ere ners olste aiell eels etoie 


21 


ifr ere ab ie Ae ee Sls ee 2 


South Carolina. - 


1 Includes 21 cars, unsegregated. 
2 Includes 253 cars, unsegregated. 


295 | 1,887 | 1,687 
45| ' 68| | 158 


See ees ee eee Oe ed 


3, 298 |1, 371 |228, 661 


948 


7, 303 
19| 7383 
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TABLE 276.—Cabbage: Monthly and yearly carlot shipments, by States of origin, 1917 to 
1920—Continued. 


1919—Continued. 


State. | July. Sept. | Oct. | Nov. 


Michigan 
Wisconsin 
Minnesota 


Mississippi. ...... 
Texas 


2, 465 | 


5, 137 


New York......-. 
New Jersey.....- 
Pennsylvania... . 
Maryland 
Virginia 
North Carolina... 


Michigan 
Wisconsin 
Minnesota 
owas ee oe 
Kentucky 
Tennessee 
Alabama 
Mississippi 
Louisiana 
Texas 


2, 518 |3, 328 1, 014 


TABLE 277.—Cantaloupes: Monthly and yearly carlot shipments, by States of origin, 
1917 to 1920. 


1917. 
State. May. | June. | July. | Aug. Sept. | Oct Nov Dec Total. 

New Jersey..-.............-. [ees aves sil ea gcigh | ERP 67 BON Me deel SEL aR AHR I eI 99 
Mela warewecn rnin eee YR NUNC Ea 1 671 Sales eal advice id iy og 702 
Whee) Epa Va 1 Se ane NE RNS af MOS ase aa| ae Dee 4 841 NO ae Ree GE Mee ee ey AM sud 855 
INORG YC aro lin at Vas enh N ea TT yuh es LUA eagle 878 TO) ARGS a we a SIRS a a oe hargtes ld Gok O6! 
South Carolina ED eee Sy 8 PM aE Rese ha a ye ee 157 
Gepreiaei ie Mel ers pati ece cheer cia ye meta biel ers cater 789 
EG Nie AEE en IR RSG el Ee PO 590 Ca SY RA SE Sh RIN a eas 664 
Dilimoise eee ss. PL es 106 Ae RON 2 liver Se eet Seas 119 
Michigan 1 ATG aE eu ete ta eZ cle 42 
Mowaseae-seo.. . 33 CaaS Late te se Wiis ae oe 68 
Tennessee 45 Leese de Te Rg eae adere 46 
Arkansas 410 AWE OAS Sr gm Fae es SSG TI Ca eS 797 
Walorad ose. oe Oe eect as uaa 115| 1,511 268 Bi Lier ae, 1, 898 
New Mexico 144 ESB ipl Pts gee | ea ereaaert (ABE 3 227 
LNIAVA CIEE A Mane Ne BS eee eres epee ods See ae 1,215 
Joh aKC Ee aia ae a Dal keene Ram) anic [HZ vi NOT aie 139 
Washing tomes, 2 IUT ROR eae he eae Ue ped 1 88 47 CE a eps raat 145 
Galitonmiaies. uc | Lak Mes 2,975 | 2,383 | 1,839 299 29 19 | 3| 7,547 
LNIULCOTE) a 121 i a a A IS ce 37 13 38 ISA ja PO rs Bea ee [psqdesc5 104 

tao ep ee ICN CEE Pa RE 3,268 | 5,604] 5,264) 2,173 306 23 3 | 116, 719 


1 Includes 78 cars, unsegregated. 
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TaBLe 277.—Cantaloupes: Monthly and yearly carlot shipments, by States of origin, 
1917 to 1920—Continued. 


1918. 
| | | 
State May. | June. | July. | Aug. | Sept. | Oct. | Nov | Dec. | Total. 
| uss tela 3 z 
| | | 
New Jersey. . 3 U8 20h mas SIMA Peco Sele 37 | 12 NG eee: lossseced 50 
Delaware see Von. Sian A i eee SB | Pe 19 314 | O68. 2 5 SUS. A age | Sasassee 429 
y 490 
418 
31 
1551 
| 26 
Bi 443 
Lio Soe es SRM a TNA GUIS Vic aCe a alibi 59 Bay Ee ee [Po ees aaa hanes se 103 
IE Uel ob eee aks eee mi) AL ena ala Cie ada baa ne abe Lag SG 25 WD ae Ne 2 ein ea Veccsicee 37 
MO Wid Ohsera tty ees oer eastern ime teste octet niin ane area ie 41 | P jad beans eee a ces Pt 43 
Termesseet’ sees VASE wa OE Sy Bek aad | Tas, 261 [EGR ah) A} ek A Me Ait bors nahBe 26 
INT eam Sasi econ eae NNR aly eM Me Tike ea) a heals 678 PA Rn NO eee SL GE eS all a 8 699 
COLOR a MOE STAN ds TOL RRS cokes ak aH | Ma IN e 815 | 999 LAE Se 2 Oe PE ea 1,818 
Nie wa Mie xiC oi si Set Ue Pe SDE Wa SL IU eT NO ia 199 EY Ai uc ms SN Weta a ay. 256 
PNG Zayoke yous Saute cab Aus (Sten Kea a 52} 1,110 Tee as Se ORS RN Ae aes 1, 169 
Nevadatear st asciaieaebrt aerate eerrentn atic Z6H| nso bea arial AN Aen ices semia (ae Sooo oc 36 
Washington. (uu 8ic. 1. SPE RI 2 SA ost 55 BBs se sacs |e ees ae 110 
California.c Segoe ke as teal 47 | 4,010 982 | 1,709 | 95 5 HURE eeee Hie ay ee eee 6, 848 
MMotherse tor ae en | 3 15 10 | [ee ae ee) ees, fone a hee 36 
Moy ey behets ai desea stata | 51 | 4,278] 3,876} 3,922) 1,339 LO eae | sn 113,619 
1919. 
IN REN ZU ICIESTEN AS et SAP ans Baht ta CACM elect ei DA IR Irs 46 1G 2 ce Lal ea Inge 62 
Dela wane rs eee POE! PN VERS Ue ee ae 5 | 560 25)[ 02 2 IE SESE a eee 590 
Mia rayrla rr chee Sipe ie te aM Ta 131 700 Abel a Sei seins 1 Bene eee 835 
Northi@arolimnaier es Wo ee ee eee ees 512 aT ee cae ao Sheivdsrilee ie a ai alae 523 
South Carolina: f.c0:-) 0. lhc 22tste 7 COR ONE IP tn ae aero AEE ERA ie UU ee 100 
Georsiasincny serenenieey Sake aay sesgs 153 PGT) | esi Sek eis ses Eats ee Balled real a i ee 314 
HL Orid aetna REY ee 8 Aaa ee Pecys PR RET [Rae See Os. Aa Bee ee ie 82 
LUANG HA aR ys eh eo Sesh aes Rag eed bates edhe El fecaab eh 200 | MBSE | Bae azide se to ll elated Ta pata 462 
TTT RYO LS Deeper sear RR CMe ee tie Ie edie 42 | Pe Wi seine Rd aN Resetal lad AMI VSS 85 
Michigan rossi annem nte | te at as 1 SES ASCE AIR Od ea 82 Tih Ma ME aerate Dp lo 118 
DU ON Ez eA yt et et Aah Aa he tea af tn VN I lie Dahil Rete ieae cotad hahaa nobamalihy Galata aMaeT Sh Uy 26 
Porass ead Or Bi lee nie) i3 29| — 80 (eh Seca Pare aT. sans OE 
INTERATISA Siar octane ied auye a ec TEU gh Tate oul 1, 064 AD yicrae eee Rep Hele TEN Sas GAR his ails es 1, 106 
Colorado ee NR LN ey es cel ie I ocd Ne 365 | 2,477 290) | ihe tad ai een ears 3, 132 
INewallexiconan ena Cine oan lente | Poe 39 319 PO) SRO TCA Wl OPEN EN Nl ey 378 
IATLZ OTA Rene aime nae Mel ere toes Te CPt ae Ir i i ft ca or DS le Ud tia acs as 1, 832 
ING Vaden ine a ee ae SGN eee eee a eye Ra ee 36 
Wiashingtonese ye ie Sei Oh ek MMLC [MAE By | 37 61 Pe Re ARE HAN ya 100 
Californias. so4e. 4280) 555 58 | 6,594] 3,042 | 2,096 174 46),|Sxisantels-. eee 12, 010 
FN) Co eh as) pose eae ea NS ND cao el FSP 10 PAS i (Bee ea TRUE A A ee at 5 39 
DG bal Ne ase ph ean ey iiey 66 | 6,902] 7,144 | 4,689 | 2,814 338i|( yaaa uae es rea 21, 953 
1920. 
New Jersey 84 Se eae EEE eicGl acie 4a 117 
Delaware... 501 80 (54 Se Ee ie 581 
Maryland's 2325) Weak Siew 751 ye Ree Hen etd icriacrcs 771 
Northi@aroling 29) / 53a ee es ob) ee Oes 347 12 Je oe ole Sa ee 359 
South Carolina ¢ 
Georgia cape ee seh Salis 
Indianas. 22. Lees ee 
TN Os Fe ee a ON ea late 
Michigante: eee aia arses 
TOW: wo Seas be Bele 
Missouri ee eee ee 
Arkansasey een cles UGS! 
Colorado ye a eam 
New Mexico 
ATIZOna js 222 el Oey 
Nevadaiasis jie May) 
Californias yee Mee 
Washington 
Albother sss oes s Sse 
Aloy AD Pee bee OA SL 


1 Includes 143 cars, unsegregated. 
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TABLE 278.—Celery: Monthly and yearly carlot shipments, by States of origin, 1919 


and 1920. 
1919. 

State. Jan. | Feb. | Mar. |} Apr. | May.|June.| July.| Aug. | Sept. | Oct. | Nov. | Dec. | Total 
New York....... Bodie ya Leas ead Rae SE SRS Ly ee] ets 20 30 399 547 | 463 | 1,523 
INO WRICTSCYe: ne ecea ldo. oclgem ee albeecetelooe cs. 5 il 43 73 15 21 9 177 
Florida.......... 52 416 652 400 507 Doe SES Bere Sr Sore tia GER cS SESE ere SeeEas 2,051 
Michi game permet eee ese oy We SP oe 32 49 95 265 151 6 598 
Colorado reels SEIS a RR oe) 1 28 52 128 Silaaseer 212 
California........ 500 130 70 IPA eh sSite | eee zyeccll a= avai fr een ar 7 466 608 1,796 
POC MOMs heer relyorins sisters sceis eilecess ieee nel (eect l ie ecco 1 8 61 PP ail estos 92 

Total...... 616 546 722 412 507 32 44 141 258 875 | 1,210 |1, 086 6, 449 

1920. 

New York.....-. 583 | 2,643 
New Jersey...... 11 104 
ROMS ylvyari ars apne ene ec Waa cates eRe ee Rie DVO lS AZO BO co faty il cates 175 
Florida.......... 3 | 3,010 
Michigan........ 32 581 
Colorado........- 6 275 
California........ 830 | 2,292 
All other. ....... 1 71 

Total 1,466] 9,151 


Taste 279.—Citrus fruits: Monthly and yearly carlot shipments, by States of origin, 
1919 and 1920. 


1919. 
Fruit and State. | Jan. | Feb. | Mar. | Apr. | May.| June.| July.} Aug.| Sept. | Oct. | Nov. | Dec. | Total. 
Grapefruit: 
Florida...... 960 880 380 98 Siler sivas aes 298 841 | 1,117 738 6, 328 
Arizona...... 2 IE eeeseleeh cite cictitec semester leer tae 2 7 4 17 
California... . 17 28 49 62 23 8 17 2) 12 26 8 279 
Total... =. 979 909 429 160 26 8 17 300 855 | 1,150 750 6, 624 
Lemons: x 
California 568 | 622 | 836 |1,071 |1,381 {1,460 |1,004 | 410 348 507 432 | 184] 8,823 
Oranges: 
Florida...... 3, 309 |1,528 |1,545 | 586 | 184 Bm are ecto Ae ala 491 | 1,527 |4,088 | 13,264 
UaNI GH age rca eset esl gan ise POU SE | | eas te ee oral Wa [ee a Po a 5 
Arizona..-... 4 1 D lose cks [as bitte crate ee ceeds Se eee nti rcrerave 49 42 98 
California....|3,351 |2,816 |4,453 |4,644 /4,638 |2, 891 |2,059 |1, 584 | 1,502 | 2,117 | 2,771 |3,131 | 35,957 
Total...... 6, 664 |4, 345 |6, 000 |5, 230 |4, 822 |2, 897 |2,059 |1, 584 | 1,502 | 2,608 | 4,347 |7,266 | 49,324 
1920. 
1,953 |1,104 |1,763 |, 459 AN elk! 94 | 1,146 | 1,519 | 837 | 11,422 
2 BBE tas bnGubdl Senora eeccsalteesuas 18 6 3 39 
30 26} 100 38 78 46 12 22 35 23 462 
1,985 |1,131 |1,863 | 497] 112 46 106 | 1,186 | 1,560 | 863 | 11,923 
BECO SIRGHCHe NS eS acete TSE a Sa Ue eee ora 2 
644 | 513 |1,434 |1,691 | 852) 840 402 903 324 | 339] 9,289 
Total...... 521 | 826 | 644] 513 1,485 |1,691 | 853 | 840 402 903 324 | 339] 9,291 
Oranges: 
Florida...... 3, 715 |3, 162 |2,462 | 889| 550] 28 ]......|......|....... 361 | 3,767 |4,384 | 19,318 
BANNU ea) Tn a 821983 A Ek (2 VE He een VRAD aes att 2 37 39 76 
Arizona...... OES 5 Teese ba Mapes a SISese a ale oo oa aeticieel Ree bese eeaeiaes 6 31 2 41 
California... ./2,113 |2, 420 |3, 880 |3, 718 |4, 368 |2, 879 |2,663 |1,545 | 1,297 704 | 1,727 |3,131 | 30,445 
Total...... 5, 830 |5, 582 {6,342 |4, 607 |4,918 |2,907 |2,663 |1,545 | 1,297 | 1,071 | 5,562 |7,556 | 49, 880 
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TABLE 280.—Grapes: Monthly and yearly carlot shipments, by States of origin, 1919 


and 1920. 
1919. 
State. June July. Aug. Sept. Oct Nov Dec Total 
1, 281 2, 396 53 1 3, 751 
190 681 LO es aes 881 
29 Bye Pere ey ad lacks 87 
2, 654 863/15 22 S| eae 3, 783 
62 LS Guise ch a see 108 
L Pa pea epee pn Te eet 36 
Washington ce 227i ose ete | ec tee oun | eimeee aes Be 20 1 Al EE eo Sood] 37 
California...........- 4 450 2, 456 8, 755 7, 571 2, 360 9 21,605 
AlMothers 7220) ae sonal 10 16 BO} emo sae | See 61 
Total sssvose tes 4 460 2, 837 13, 023 11, 592 2, 423 10 30, 349 
1920. 
INGwEYorkis. ee c,h ale ES 6 §22 4, 988 464 |.2 2... 5, 980 
Rénnsylvania! 2ey | StS ae eee 1 1, 055 L19= | 5 steerer 1, 235 
Delaware? 2. PE 1 Bis ee SS ae 4 37 Bil i aalancistieel a Meee eee 44 
COC Se Baie ENR OA BR RSS ate ene LORE elegy 2 48 | \oG8) 00) AGS are 50 
Michigani: 2 io cee Re ee ee 3 1, 373 3, 142 263 |S eke ee 4, 544 
TOWa srs ore iis | eter ee 20 10a iorinn Cine Rarer sel Iea sco cc 106 
Missouri aed: ES 0 EA ee SO Vb 16 LO, Re GOS EE SPOS eee eee eae 26 
California... $2070) 12 357 4, 570 9, 446 9, 594 1, 960 12 25,951 
ANT otherce ste paseo ne ee ances 9 24 SO 0 A Ose eae 73 
Total..... DON 12 366 4,643 11, 513 18, 834 2, 629 12 38, 009 


TaBLE 281.—Lettuce: Monthly and yearly carlot shipments, by States of origin, 1919 


and 1920. 
1919. 
| 

State Jan. | Feb. | Mar.| Apr. | May.| June.| July. | Aug. | Sept.| Oct. | Nov.| Dec. |Total. 
New nYorks it ney om. |e are Spent SMe |e aa 50} 293} 653] 607} 156 Dlx pieeiant 1,761 
New Jersey 1OOs eel Sn Reena 245 
Niateeah ot te) Ee we 1 11 1 31 
North Carolina ee) 02|f Senses eee RA G0 p2QOi ee eked se peel ek soil: SUevsia|| Vo epee te We A eas 319 
SOubhi Canola ae ee ee ee leant all erste boda leces eo Osa lnc ce cee oe orev lo eyo | eas coo I ee eRe | 395 
Hlorida yee ess eae bBo Ro 94e | Sea ga iioehAcea| at shal | Aiates Aig aes 1 SSE TE 1G rs ae 189 | 694 | 2,134 
Vet (oysjaspy tabs, nigh tem xray 8 bison 0 ee [ng SOR nar Uae bed oR Rs Yl ebay beet ceed el WO ad) ye oe Eee 52 
Michigan sss Baars Sie aay ER eal (ihe Belieeh | il Seeles (ak ST OL Se ADH TG Tabet a Biba an DR 63 
Minnesota........... | See a See 45 
Trouisianians 82 ie Seb ep ek tie el PESO eh Gael awee Boeke RE gale ee aol ah ei eal See tie on a 36 
LS NCVER ba et ct eel Fee UNL ant WY RA GY patie nk Je Ha eat Sade HM St] NER Me pS eM 1 90 
ATIZONA PASE EE ET ee Dale MG lef QO EL, Zeb ek et Le LE at care sh Be ee eal aa ee if 41 
California............ 96 | 249 | 240 | 2,731 

All other... 222.2225. 4 Bal lescrescxes 
Total ce" 767 | 717} 829 |1,090 | 831] 181 | 895] 695 | 653] 358} 565 | 937 | 8,018 

1920. 

New Morke sso teers fers s avelistnesa| iy atts REMaEE 18} 706 | 697} 568] 154 1 2 | 2,146 
New Jersey.........- WY Be EA Th eens | 10 69 203) adh Fees ae 172 | 240 }|.....- 513 
BRennsylwamiastsceoeelwscecs | cecae cece teen seins 1 12 40S ASSIA 17 
INor gh Carolinal wa secs oar llseaeee SB ils SAG eee S| eee tes os hee kN EY ee A Soe 265 
South Carolina.:.:..}......|.--... 1} 307 ASshabi fail ole cel Sockce| Woeeme eee eee 356 
Ploridan fi...) 828. 1,218 | 441 | 237 CGO SEU A |e 9S) 240 | 896. 3,096 
NY INVA OVE Fo pages easont era at Fn arpa Late bao ara ay al 2 49 43 165] Sele eee ete 110 
Minmesoparnis basen) ) POU | I Red 7 14 18 1 eee) ee 51 
Mexasteyrrnratessree 24 77 70 it et ea ees Ss Se i ee [pe 2 176 
C OLo) KoyesXc ko ADU TENT AC HtAaEeT Fag Pete ad Tene Ae 8 11 16 80 OT Beeeclingoc. 124 
JATIZON alee e as. eae 23 78 BT reas ah eS a8 SRR SORT SS RT GR Bei 6 164 
Taaho yn. ha ieee eehndees classes choclisehiedces 8-[oeochs Mes cfecd.ed 8 8 SUE 24 
Washington. shen | oo hee edb obese Whe ods 30 98 90 93 33.0 den cle Hees 344 
California............ 757 |1,025 | 985) 653 870} 226 74 69 52 | 199 | 851 | 568 | 6,329 
ANMOt Here aeeenee 2 2 1 18 Bik Ar arts tarMsen bay | hn fee 5 2 39 
Total eeoe ee § 2,025 |1,622 |1,353 |1,063 |1,172 | 365 | 977 | 933] 832 | 587 |1,349 |1, 476 |13, 754 
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TABLE 282.—Onions: Monthly and yearly carlot shipments, by States of origin, 1917 


to 1920. ' 
1917. 

State. Jan. | Feb. | Mar. | Apr. | May.| June.|July.| Aug.| Sept. | Oct. | Nov. | Dec. | Total. 
Massachusetts...] 202 66 29 a(S eerie Pa Sree 9) 143 717 822 191 | 115] 2, 295 
New York....... 74 27 33 VON ER se al eeaeesee 3 159 436 501 218 91 1, 557 
New Jersey. 26) .52cse. occu [bSes EES al PRE a 5 | 215 | 192 116 26 5 2 561 
NATTA Beeches cee eoccc clit cccclahbis siclowcic alletesiecc 87 56 1 4 4 1 153 

IOS se oe wee 498 | 181 96 OE AS sea Sea oe bat 29 300 341 156 51 | 1, 664 
Indian ae see ges 63 21 3 2 US See eae 8 179 348 178 74 881 
UT OWS eee sos soitelin wee SEAL | ea PY Sa 3 35 30 82 11 3 164 
Michigan........ 8 2 1 Fes sete (eugene | esCeraneereemte | Fs tn 10 49 42 9 121 
AWASCOTS Tae eset eres ct POLL Se te eon ae 14 93 22 21 150 
Minnesota....... 3 aU Py yy bs Ce 1 aa Pe 1 65 418 41 15 545 
HON WEIS Aig AUB Ge 2 | Hoe Sel GCSE RSE Boe (Pan) (ental (OUR Par ae 7 |. 211 143 279 SGulkeeees 676 
Kentucky . -| 138 12 fa bee ee (ES pe Paeceeeeg 92 39 12 14 2 Ree 185 
owisianar..- 2b $3)... ale. ee... 3 | 122 36 11 Ua Pe Syste aera fp 1 174 
Mexasyey kM Tse oe 3 |2,641 |2,.459 | 713 32 31 api hapa beth ean eS 5, 896 
Colorado......... Gc Arce lp Se ena) [2 mane en A Sg [a ane a a 31 109 38 3 185 
Washington. .... Saas ee 1B esc) ee hens tees es 45 |. 189 27 26 13 4 308 
Oregon........- .| 66 12 UPA IS 2 BAe. 1 4 3 42 40 25 207 
California......-. 45 30 53 4 371 402 170 320 631 837 310 84 | 3, 257 
All other........ 7 ea sees IS got eves ares 3 16 8 77 41 17 173 

Total...... 986 | 355 | 232 |2,679 |2, 960 |1,156 | 678 |1, 434 | 2,740 | 4,068 | 1,348 | 516 | 19, 152 

1918. 

Massachusetts...| 151 | 225 | 254] 127 12 
New York.......| 156 | 184 | 223) 115 18 
New Jersey...... 1 1 2 Pea 
Pennsylvania....|...... 6 7 1 1 
Wiles casesacc POM Apreed Sh aeaaes 1 
OIC oes) 145 | 170 | 205 64 12 
Indiana.......... 144 | 155 82 33 3 
Illinois...-...... 6 34 22 Ableeeh 
Michigan........ 12 45 66 17 3 
Wisconsin....... 15 38 20 12 5 
Minnesota......-. 16 38 22 8 2 |. 
VOWS esc 4 15 8 DY | Natasa 
Kentucky ....... 6 2 NOP Resa ok 
MGOWiSian ase eos eet a ee ee lak eae 2 55 
ENGR COIS oe eee Alcea eyes By eet ai ne 1, 344 |1, 789 
Colorado........- 17 8 18 12 3 
Washington..... 6 Byala. s Sah 1 1 
Oreroneeees ae 25 30 13 6 7 
California........ 181 98 55 42 | 355 
All other.......- 14 10 13 4 23 

Totals 901 |1, 062 |1, 023 |1, 799 |2, 290 

1919. 

Massachusetts...| 244 | 260 | 207 78 UP SER ees 92} 202 719 615 289 | 210} 2,917 
New York....... 
New Jersey....-.- 
Pennsylvania... . 
VineInIa s+ 55. 
(0) 00 hee 
Indiana...---.... 
Illinois..--...... 
Michigan........ 
Wisconsin....... 
Minnesota....... 
NOW A ae scares 
Kentucky us iess|iicwesis|tacese 
WOwISIAN Assos |e ease sees ss |eeeee 
PING ASO N Es el Aicrereiebialtateere’ed | oe arate A 
Colorado......... 
Washington..... 
Orezone oss ; 
California........ 
All other. ....... 9 6 4 2 2 2 54 13 16: 18 Qe heen 128 

Total...... 1, 488 |1,213 | 949 |1, 189 |2,462 | 646 |1, 844 |1, 909 | 3,522 | 2,961 | 1,702} 987 | 20,872 

| . : 
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TABLE 282.—Onions: Monthly and yearly carlot shipments, by States of origin, 1917 
to 1920—Continued. 


State. 


Massachusetts - - - 
New York 
New Jersey...... 
Pennsylvania.... 
Maryland...-..... 
Virginia. - 
Florida... 


Michigan .......- 
Wisconsin....... 
Minnesota-...... 


Kentucky....--. | 


Nexas 1288.02 0 |ncas 


Washington. ....| 
Oregon / 2:2... 2: 
California......2. 


1, 159 


1920. 
May.| June,|July.| Aug.| Sept.| Oct. | Nov. | Dee. | Total 
Sea | 
560 | 162} 3,265 
452 | 274) 2,684 
9| 10 630 
10 | 9 79 
et. eoelzessce 89 
ein stote] Be SEE 161 
BPs eas ees 27 
410 |- 177'|° 2,776 
539 | 114| 2,138 
37 2 297 
143 |. 113 572 
41 7 257 
53 1 214 
126 18 826 
BS Se Sears 298 
arte \Sesocc:, 106 
sy )| Been | 5,077 
18 9} 183 
9 1} 28 
14| 3]. 766 
5 3 85 
268) 119) 4,526 
6| 38 30 
4,242 | 607 |1,031 |1, 891 | 3,624 | 4,529 | 2,701 1, 025 | 25,114 


TABLE 283.—Peaches: Monthly and yearly carlot shipments, by States of origin, 1917 
to 1920. 


1917. 


State. 


July. 


Aug. 


New Jersey... -c1-.-.. 
Pennsylvania........ 
Delaware 


New York: 2.2.322<.- | Bee ese Opener TOR ebee 256 


New Jersey.......-... 
Pennsylvania........ 
Delaware.......5::--- 
Marvyland..- 02 235. 51). 
Warpinia sot octe 
West Virginia........ 
North Carolina....... 
South Carolina....... 


1 Includes 134 cars, unsegregated. 


2 Includes 2 cars, unsegregated. 


3 Includes 136 cars, unsegregated. 
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TABLE 283.—Peaches: Monthly and yearly carlot shipments, by States of origin, 1917 
to 1920—Continued. 


1918—Continued. 


State. May June July. | Aug. Sept Oct. | Nov Total 
Georgia 7, 995 
OHIO S eM ss es AST 105 
TUCO TIS 2S SII Sh, Bia 23 
Michigan 76 
‘Tennessee 152 
Alabama 171 
ANG ee eee 1, 579 
Oklahoma 244 
Arkansas 190 
Colorado 1,111 
LOS EEN ya Ss Sera ee 577 
Jin ee ae 21 
Washington 647 
California 4, 518 
All other 34 

Total 20, 409 

1919. 

NGG AOU S856 GERea Heo eee Cae Eee eae 5 97 1,289 ASN | a tea Ca 1, 434 
INC WRURESEYie sa toeniners| sie elsatescce [so secs ee 6 184 854 1D ee bea bacaloeseearoae 1, 148 
Penns Vilivjamlaeererie s[emetecc na lebee ces 8 248 106 A ae rategene et Deyess 366 
Delaware 173 
Maryland 617 
arginiae= ss: ase. se. 137 
West Virginia 425 
North Carolina 66 
Georgiai2.-t=222)- 5... 7, 236 
OHiGts 222222222). 25: - 56 
Hilenois- 222222 eee Bes 295 
Michi ga tiee «2252-7 270 
Missouri-..--.----.-- 210 
Tennessee. -.------.-- 116 
Vaan a eee ace 199 
MexKas ae ee ee Ue 1,940 
Oklahoma....-...-..- 866 
PAMICATISAS Yee m1 <)cleisaisi 2,335 
Colorado ees... 1,334 
New Mexico....-.-..- 58 
Utah ee Ee ha 1, 102 
GMOs bescseooceeweds 265 
Washington.-.....-.. 2,219 
Oresonnee yee ee se 105 
Califormiak! 22AIie. 2 7, 846 
JMG Ben peoeoras 105 

TO. ssoteoead 30, 923 

1920. 

IN@wi VOLK. -)-Jo22 =< 22 4,705 
New Jersey. ..:--.-.-. 1,307 
Pennsylvania.....-.. 315 
Delaware... .!2.--.- 171 
Maryland............ 425 
Minginiays. 2s .5 370 
West Virginia........ 509 
North Carolina 343 
South Carolina 60 
Georgia -22!2 2 Jo... 5, 663 
OUI 258 SeeseepaBeee 1, 035 
Indiana tty. 3803.2 97 
Mim ois! Assoc Jkt. 5. 540 
Miehigate 24: Se. 2 2, 248 
Mennessees.2 2. - 149 
Miabamase. 2.2... 126 
Mexas wees 2 2. BN 3 62 
Colorados-s.22225s 222 773 
Witalyy se Reb Te fe 373 
Washington. 32-2... 204 
@aliformia: ) 22.5524. 7, 298 
PMUIGOCHET (5 se eeecie 108. 

(Potala se ae 26, 881 
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TABLE 284.—Pears: Monthly and yearly carlot shipments, by States of origin, 1919 


and 1920. 
1919. 
State. Jan. Feb. | Mar. | July. | Aug. | Sept. | Oct. | Nov. | Dec. | Total. 

ING we Non ks ss heehee fA Paes ete cae ae 9 205 
ING w: JOrseyn. sae sols eens ba ee eaale ee Bee |ses es ce 3 
Delaware 2es esos ese ae HS yes Cla oe 2 
Georgiaeesotace ee: SEE Ce Ae Sriasn cr 28 18 
Illinois... ee 18 
Michigan. aia OE Ba 12 
Massouris 326 oo Pons. |se ee, |Lae ooG 2 
REX AS Hiss 2 Sikes [rsh a eel EE etek | a dari 46 27 
Colorado: 42 52 ee SE Ee, Ci eo ea Ss see ae 208 
Washington........- 7 el Panes sel eRe at 4 | 1,351 
Oregons sane Ler eee eee MIRE ie en Oe aC ome ae 433 
Galifornia 32 522222052. 2 Lig ee 1,857 | 1,480 
WAtKopherss's cose le See aL eee a en 10 1 

Potalces ee 11 a 1PN ane ea 1,954 | 3,820 


855. 
| 5 
‘All-others. 2. 2220): | Se See oe Bes catia bee ae 4 14 37 88 3 | 2 148 
Totalen wee 8 3 23.| 2,417 | 2,882 | 4,597] 3,408 640 | 121 | 14, 099 
} 


TABLE 285.—Potatoes (sweet): Monthly and yearly carlot shipments, by States of origin, 
1919 and 1920. 


1919. 

State. Jan. | Feb. | Mar. | Apr. | May.|June.|July.} Aug. | Sept. | Oct. | Nov. | Dec. | Total. 
New, Jersey. -- =|. 2874). 221) 162), 41! eee 2} ke eee 18 243 261 226 | 422| 1,881 
Mela WATO lee sese| Ole OLE 23s | 46 ee be ee Seo) 8 | seen 11 29 | 251 | 1,095 
IMaryianidiee sepa Dlal aco dale 20) 2 ae dis oe | ee 24 151 234 179 | 201 930 
SVAaresa ra Tea ey eo AI eh nO egy Te | ie 626 | 2,162 | 1,708 | 1,128] 100| 5,754 
North Carolina. . 14} 325 5 30 54 17 
George eh DOME (86a F 105i) S30) GES Gule AV 5a)2 5-22 3 1 13 18 37 400 
UTI a Nee Ott amb kau | bia yyetadeal | etna hel) eeotee eee Cisjey avai 63 See 3 6 1 85 
TEST OTs ee ee Pe ee DOR Sh BE aD Nee a ee TR es a 2 35 | 110 205 
METINESSEO ese AZ BAO LT ee ae 2 ee ae 26 26 40 121 138 596 
Alabama.......- 29 | 176 45 26 13 5 364 
MSSISSIp ple Sea ATA ky wo fa edd ete ge ae leat | aia are See a 18 26 24 17 103 
WMOUISIANG esses ok ee eae al N20 eS RRM Se ee ee 5 28 21 66 13 194 
Mexas ss see AP 20M LB cb Zap de SN «Dee See 7 42 107 195 30 451 
Arkansas... .--.- ih See 1 9 78 21 193 
(GET) BORE He eS Slt Ca Loe ah et Ma ROT ena SEL Heras ts 10 131 217 130 86 718 
Allother...-.-..) Jl] 7] 21) 2/......)...-2.|....-- Z 2 21 9 3 78 

Totaleeeee 44°|1,228 | 2,904 | 2,729 | 2,311 |1,452 | 13,733 
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TABLE 285.—Potatoes (sweet): Monthly and yearly carlot shipments, by States of origin, 
1919 and 1920—Continued. 


1920. 

State. Jan. | Feb. | Mar. | Apr. |May.|June.| July.| Aug.| Sept.| Oct. | Nov. | Dec.} Total. 
r | 

New Jersey...-.- 295 | 227 | 286) 1385} 93 24 7 9 329 358 274 | 561] 2,590 
Delaware........ 315 | 181 | 223) 132 69 TU PE Rae ey LE 6 58 78) 368} 1,431 
Maryland.......- 186 107 63 20 Ty teh a HES 4 216 371 153 229 1,363 
Wirginiases ..- 22 5 4 ese LS (C13 ae el EE 27 | 1,715 | 1,909 | 1,411 120 5, 198 
North Carolina. - 37 22 45 63 88 aU ty PRS e 304 180 51 47 21 859 
i 96 58 | 82 72 1 2 25 §2 36 50 72 640 
4 18 3 AA [erate | ania 22 8) 8 6 2 67 
32 27 24 TL Pe REA IR See Legs | 18 20 208 
163 270 213 | 46 UPA esas 16 53 48 50 125 1,153 
18 15 42 25 oe Ie 81 157 47 31 26 22 471 
Mississippi.-.-... (On Beebe 3 | Ds T2SSIe a [e Ak he 4 6 8 25 6 59 
Louisiana.......- 31 6 5 27 OEE Mo TSale ce tye 34 29 lil 113 42 407 
Pexas pee Fake 44 28 20 18 | Slee ae 2 43 61 105 113 55 492 
Arkansas.....-.. 63 48 98 35 | eS Si soe neler ie 3 24 41 26 339 
New Mexico....- 10 10 (RSS rcs fests eel acSeaei ts Jo eget eid al LOC a Di |e a] ee 29 
California........ 48 10 7 1 Ll [Sa ie oA lela 16 123 253 151 78 687 
Albother. ==... 22: 3 3 4 21 ND) eevee [ste Jeceeee 14 15 11 11 94 
Totalse 1, 368 959 |1, 150 817 454 44 92 661 | 2,837 | 3,388 | 2,567 |1,758 | 16,095 


TABLE 286.—Potatoes (white): Monthly and yearly carlot shipments, by States of origin, 
1917 to 1920. 


1917. 
State. Jan.| Feb. | Mar. | Apr. | May. | June.| July.| Aug. | Sept.| Oct. | Nov.| Dec. | Total. 
Mainepeipo. 2 ess. 3, 397| 2,914) 2, 666] 2,693) 1,464) 473)...... 71). 1,599) 1, 886) 1, 231) 1,294) 19, 688 
‘ New York, Long 
Uist bin | «oo sees Aes eae se eee 1H) paizal Bolsdesce 36| 732) 962) 1,038) 424) 172) 3,582 
New York, other-. 209 154 131 142 24 6 2 if} 90| 1, 190 619 306 2, 874 
New Jersey.....--- 42 10 9 20 Ola aa. 112) 4,669] 3,919} 1,979) 563 76| 11, 402 
Pennsylvania...... 159 88 52 78 24 2 | rae 6}. 371] 1,051] 578) 257) 2,666 
Ts aba a Lp a ee a bs ag Binal a 30] 1,179] 856] 122} 86| 99] 55) 12,536 
Waireinia ib 2 885. 141 58 ke SS ss 4| 4, 962/11, 487] 3,026} 288} 110} 207 76| 20, 440 
Morph Ganolinaey ao|ee eee asnnel cine eo| ato s|) heel od, LOS ay ae ey 1 6 Ale % ssa 3, 395 
South: Carolinas.) oS 92) Sale| Ses (Sas. a Lser ACO NPe (a7(0) Ne es LRT) OP be 9 eT oF el aa 2, 440 
Bioridas (ace 2h. 1} 1,471] 2,575) 190 ZARA) al Te A lca ey ete TIP Be 2 4,284 
Michigan - -. 116) 281) 193 ji 1 16] 388] 1,572] 1,296) 598} 5,187 
Wisconsin .. 505} 665) 201 85| ee 118} 1,158} 3, 707| 1,383) 575} 10, 283 
Minnesota.......-. 374, 381) 160 80 17} 1,312) 1, 798) 4,074) 1,445)  675)3 12, 547 
ecient HS oN! OS | OSE SIE FARR B teh oto Ebay 1 43) 336 59 i 440 
Nebraska.......... 33 24). 0s... Aiea OR St i a pas 38 25 652 668 74 1, 518 
Kansas)ic..os-/3 RS VANS pate Rien pie Hs Meee Yak NR HF BB 397) 377 49 1 9 4 837 
Kentucky. =. --j.--- 36 30 Zi 15 8 10 206 286 79 22 7 11 717 
PDA NEE Eee EN Ne. DY) ES G7) a2) LVS aS ECAR SIE Runes ett pa a i Me eA Be 633 
Louisiana.........- Qi eG ie et hs AOA) (rO48). JME IES PAV aes 9 8|. 1, 063 
Memasvcummen. Se (Posts. ae ee 10| 1,028) 632 BWP boca oe 4 11 DANE YS 1, 689 
ORMan Oma hss ee are | SF OA) {autor 612 3 |2 FATS | LO. 18 20/3e8eee 663 
ROTRATISA SOO eee eels Ne euse | crn aS) ion OM eed 1) 316 LT AAAS |i tS pee SN BsOs6 339 
Colorado@e: = 3 ee 1,409) 1,297; 219) 472) 137 18 2| 230} 1, 764] 2,165) 1,254) 824) 9) 791 
OSS BT SB Vanes Ai ee nance 2 Pe a Beate | a BR 40 96] 314) 204 13 667 
Nevada i200... 232. . 85 68 56 26 5| Sales: 112 68} 125} 188) 270) 155)» 1,158 
daihowes a Po 613} 302) 568) 683] 162 16 3} 100} 284| . 909} 1,291), 899) 5, 830 
Washington. .....- 382 442 187 386 122 33 61 98 110 372 343, 161) 42, 762 
@regon.|.3 2.34. . 897| 735) 329} 450) 268 60 2 3 10 69] 349) 264) 3, 436 
California-.2....... 639} 346) 122) 138) 230) 1,536) 965) 583} 462) 494) 600) 455) 6,570 
South Dakdta.....|--...- 4 6 CARS OOM TRA A ae a 19} 106) 711) 112 il 966 
later hs - wee 87 60 26 71, 173) (278) 213) 220). 265)! 481) 465 70) 2,409 
Motal. 6260s 9,951) 8, 140} 5, 466] 8, 168) 9, 703/13, 911)14, 884/12, 870/14, 120|23, 442)13, 514) 7, 024!5142, 812 
i 
1 Includes 106 cars, unsegregated. 4 Includes 65 cars, unsegregated. 
2 Includes 43 cars, unsegregated. 5 Includes 1,619 cars, unsegregated. 


3 Includes 1,405 cars, unsegregated. 
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TABLE 286.—Potatoes (white): Monthly and yearly carlot hipiments by States of origin, 


1917 to 1920—Continued. 


State. 


| 
.| Sune. | suay.| | Aug. | sept. 


2 Dee. | Total. 


Maine....: cece ani 
New York, Long 
Tsland #55... At. 
New York, other -.- 
New Jersey....:-.- 
Pennsylvania...... 


gini 
North Carolina. - 
South Carolina. - 


Michigan. 23822" 


Wisconsin-........ 


Minnesota........- 
Towa ives 


South Dakota. -.-..|...2.- 
Nebraskaace sates o= 
Kansas. 50... s.c el 
Kentucky.........} 
Alabama..... Peete 


Texas iO. 10 _23S0ar3 


WiGab eee ery e 


dah oes ence | 


Washington....... 


Oregons ss ee | 


Californiat ssf. 


AM oth er. ccieave | 


112) 3, 099) 4 573 


“3 676 1, 259, 
| 74] ” 96) 


Oct. | Nov 
2, 466] 1, 596 
830) 557 
1, 237] 708 
368) 223 
489, 309 
1 25 
16; 410 
Ay ip es 


4,630, 2, 464 
4,623) 1, 733 
370) ” 18 
984 150 
621) 25 
1,063, 709 
5 i 

Al ie sil 

92 25 


| 61] 134 
ane 944, 446) 
| “112) 363] 

28| 282 


1, 098! 1, 122) 1, 054) 
405, 284 


10, 943/12, 558/11, 528 


5/19, sit 902 ‘Lo, 442) 8, 301 


16, 048 


4, 953 
5, 651 
6, 113 
2,691 
1, 144 

11, 942 
5, 554 
2, 812 
4, 846 

10, 271 


169, 250 


Maineoit 25 40s. 
New York, Long 
island eee eeeinsss 
New York, other. . 
New Jersey........ 
Pennsylvania...... 
Maryland asa: 2222 
Mirginia 2.2... 225. - 
North Carolina. ... 
South Carolina. ... 


North Dakota....- 
South Dakota..... 
Nebraska......-... 
Kansas). 2625222208. 
Kentucky .......-- 


RORAS Spo 20k 22 RI. 


Montana...-....-- 
Wyoming. ........ 


Wie hae ae Leashes 


853| 609 
2,067| 1,448 
970| 7 410 
743| 964 
4| 173 

13| 419 

rife ee 


904| ° 84 
396, 5 
712, 257 

a} 14 

1 ie 17 
192] 70 
108} 12 
2,720| 884 
178| 32 
121] 258 
1,785) 1; 052 
738| "587 
31} 100 
971} 813 
165| 131 
30, 688|16, 377 


“177, 082 


: oe 
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TABLE 286.—Potatoes (white): Monthly and yearly carlot shipments, by States.of origin, 


, 1917 to 1920—Continued. 


1920. 

State Jan. | Feb. | Mar. | Apr. | May.|June.| July.) Aug.|Sept.| Oct. | Nov.| Dec. | Total 
Maine yet on) 2,839] 1,474] 2,796] 3,493] 1,208] 182|...... 91) 1,126] 2,170) 2,046] 1,458| 18,833 
New York, Long 

Islands eee ee 286] 184) 268 22 7 4 53) 335) 899] 1,389; 905) 372) 4,724 
New York, other..| 1,012} 969) 1,661 795 207 11 3 1 97; 955) 1,622) 586) 7,919 
New Jersey........ 32 2) 50 3 Alene be 1,567| 4,695) 5,152] 2,390) 766] 103) 14,765 
Pennsylvania...... 351 236} 274; 151 71 3 1 7| 331) 1,270) 1,677) 388) 4,760 
Maryland.......... 81 86} 149 45 4 87) 1,846) 585) 105 31) 349 91) 3,459 
Mirginia ys o2222 0.0) 19 12 11 20) pps 4,813) 8,220) 1,801) 178 97) 655) | 158} 15,984 
North Carolina. ..- cL med oll ear ale tear 30) 3,288} 152 2 2 12 TPA a 3,499 
SouthiCarolinas. yf oA ee ee 2| 852] 2,209 Co) RS lI a lS es a AEC A 3,069 
BVOFIGg sae eneee eh hn ce [lee 1 47| 2,335 924 dL Praa al |e Se sete Iesee hal | ae ca see 3,349 
Michigan. ......... 741| 760} 999). 638] 380 7 1 30) 480) 1,865) 2,612) 1,026] 9,539 
Wisconsin......... 1,742) 1,403) 1,528; 674) 300) 125 3 16) 410) 3,147) 2,574) 1,050} 12,972 
Minnesota........- 1, 875] 1,162} 1,900; 1,027; 262) 117 65| 1,344) 2,736) 6,852) 3,244) 927) 21,511 
TOWaleee seen eee 8 2 13 6 PAVE Bet 2 33| 286] 516) 58 2 878 
North Dakota..... 46 72) 114) 105 23 LS Sete eae ) 115) 781), 276 83} 1,620 
South Dakota.-...|.....- Leable 23 5 ae eepal lessen 240) 1,387 53 10) 1,720 
INeébraska?*= 2222225 173 84 71 22 A 1} 152) 321) 850) 562) 149) 2,389 
IKansase sunece esos 5 I upset a Nap 87) 1,215] 655) 24) = 14} 7 2) 1,960 
Kentucky..... 2... 82 34 27 4 7 13, 447| 196) 27 22 35 10; 904 
WOWIsIAN ae meee eee alsa. 4 4! 436) 433 A ee a ees Pee eee Iauaclieas 892 
Mea sussns so hos * ot 7-4 PSS eae fs 37 113) 548) 19 11 1 1 be ieeetns 733 
(id ahomla see eee A eval ol esse pi AQ Mey \ 259 heer. | abr ea ab 21 2 579 
Montana........-- 23 5 6 Hi) aeere 74 anes 8 12) 262) 270 33 626 
Wyoming......... 9 2 1 6) Beets lesongs 5 114, 198 91 19 444 
Coloradomees es 687; 512} 431) 92 47 3 15} 628) 1,716) 2,639) 1,493) 694) 8,957 
Withee ae Sie aye 4 5 9} 4 Disses | 88} 157 91 30 76 10 480 
dahoeae neni 867| 384; 383 89 WG ianase | 23) 784) 689) 1,174) 1,737| 652) 6,798 
Washington....... 303} 184; 364; 210 69 26) 42) 114) 288) 749) 729) 138] 3,216 
Orepon tele yeas) 151 96) 187 55 34 TPE ROIS ere eae cee: 30} 351) 167} 1,085 
Callifornia..-.:.-.-. 656) 374) 282 97 163) 824! 1,784) 1,002) 1,074) 1,185) 1,016) 839) 9,296 
Al othert-ss222222. 137| 79 133} 56 173| 686) 259 115 66 155} 9-252 62) 2,173 

otal. sss! /12, 132| 8, 123)11, 662) 7,731] 6,759 avalos 12, 774)16, 530/30, 171|28, 490) 9,031) 169, 133 


TABLE 287.—Strawberries: Monthly and yearly ( carlot shipments, 


1917 to 1920. 


by States of origin, 


State. 


Massachusetts. ..... 
New York.........- 
INewiderseys 222222. 
Delaware..........- 
Maryland........... 
WAT PII ase pe eee 
North Carolina..... 


NChIs ama totale sees oh 
MSSOUTIAE Wessel acoso oe 
EAOIIT UIC Kiyis yt ors cllp cere oe 
EOIN] CSSEC Lys ttre t te Paes 2 


Mississippi..........}......... 
HEOMISIQTI Acasa tee leaves 
ORAS ery ect eoetere crate te 


Washineton soe) 
Oregon 
California... 


abate 


1917. 
Apr. | May. June 
| 
ose halle ees ae 3 
SECS aaa Arne noe 60 
i Ae ens Be (ER 2 798 
Beara stewie 112 2, 228 
SORA as 520 1,673 
Sane 1,189 163 
187 504 5 
V28i|a seeks cculeoseteede 
SAAB Oe NE oAcH S 76 
Se ens a 176 171 
SPSS AD A albepacieoud 247 
ociWenoban 399 274 
OS es st 315 361 
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Taste 287.—Strawberries: Monthly and yearly carlot shipments, by States of origin, 
1917 to 1920—Continued. : 


1918. 
State. Feb. Mar Apr. May. June. | July. Aug. Sept. | Total. 
: | : 
Massachusetts sss. G55 So: i ars. siecle. eee 60. 19.)5 Sere blest ewe 75 
ING WAXOLK? so bee st2 [eos a beolaas tearee [Sens necmel se Soueee 240 21032 eee aeons 242 
iNew: Jersey... (sc. 685.3. HER. ieee | Fee 8 ie 217 | 217 TA. | see El ees eae 445 
Delaware:® - S593. Gah. BE ee Mee de 646 | V76ANIG Ta) |. ee eee 822 
Manyland=t -- 585. (9S. Seis. ee eae kia 771 | OTS 2.33222 BOMB Ss oe th eee eee 838 
Vireiniage: .. 5324) |Uasd iees: se eet lee | BADE S| Sta a, PEAS et oe ene 342 
NorthiCarolinaws.-.|is< .. Gl 2 see: - 384 710} ls PS ee | aA Pere NE ee as a5 585 
ilorida:26! 26555: - 11 66 Beale eee Isis 2 cadence Seas a See 79 
LIMOIS 442 se wc |S eset | Sos oeees| sehen oes 87 | B82 fcoestcct piso Oe see eee 125 
MUCHIP AT 272 colts erecta nie bom see oN Serer He | ea retake 262 10) see ee ee 272 
OW.Gin sos cassie rns| oes s [pune ne sent oeeecioeee 2) Db iol Marts Ami 35)5| estes 55 
MASSOUTIBLS f S3855. |e SS bse I 586 | Bae Es Ue oe ah eee 620 
Rientickiyi of i ya7s. |e ee 2 PEs Ge as is 399 | DUC, Es SS R eae | Seyret 410 
Menniessee t= = /FP5..52 || Sook eS hk eke S 27 1, 204 | Salpeiss -ene|-sesaeee es Seer e sere 1, 234 
Alabama. . 228i. -| Pies ae 27 211 A) ye re ee i ee eee ee 279 
Mississippi_--225s..-|125._ 2392 6 72 TGS Ooo =. Se Sh |S setee| ete eee 79 
Louisiana | 556 
Arkansas 651 
Oregon... 73 
California : 509 
SAN OLED Sasa tose | | 161 
Total | 8, 452 
| | 
1919. 
j | 
Massachusetts. -.... LS oh ee So aed a IB accent eto PS eg he 76 S| ese! Sees Soe 84 
INE WiAY (OL KE ose eee aS ree les [Resse ya ke ears 109 Cie ee ee Se Ms aaec ae | 112 
New JeTSCVics eset elle a toe ate deers Sales ae 75 249 2, | eee alee ee | 326 
Melawarehss feet pees cite alec eee cet ye | earns idee 126 Bly oy Gears APOE eles Oe | 430 
Manyland2 35-5 eV ee el eee eee a |e Sas 421 190 esse sews: assert Ess eoaeae | 611 
VATS INT ASS eee ee ie IRS Ee ea ele ante 201 Fes hiectecuc|edse seen eaeeeemee | 208 
North Carolina 26-|2sreshnen| Se sSeteee See 484 
Illinois 662105. 6 Bes arse eee eee | 80 
Michigan 375 16+) ccd sara oncee Sees | 391 
TOW St Ek BBs tk 66 joo. Se oeee| oon es tes eee ee | 66 
IMissourice.. 4055205: a eee ara IR 8 796 OG esas 3 aabiincie eace eee eeeieost 
Kentucky....--.--- | OE RUE eae he Sate Baa 35 O7a\o) -aaeees. |e leisso aes | 132 
Menmnesseesiassee fe aS ee eh 1 1, 032 66:)| 32.255 .2|paeeeees ls assiagee | 1,099 
Alabama). se 5 208 anne bs arte Ue sar | 145 83 Vs |22 2 she). | 2 eee ae oes 229 
Mississippi---.....-- ees Ie | ARRESTS Ft | 54 4900 cose. she love. Jeb |S ee See ee eee 102 
Louisiana... 2)... [iia oe 3866 78) | SS9e ke [oeetyena) _| deat: Ea ame 682 
PATE SAS Rise eer ik a [ae RS ONO 50 955 29 B02 3 SCRE). DO Ras See 1,034 
Oregon.....-..- BAe OSCE ORIS A RAS Sei Sel Eeeeer ae 5 83 | Coal Paeetes Ses 2 encom 93 
C@aliformia\2-2 2-2 he Bo Aedarss|baseecalce | 40 295 130 | 104 100 34 703 
JAM other s-22:522212 (aie wes 11 | 16 15 106 | 9 1S ee 158 
Notallssss ssh: [ore - seh 49 | 911 | 4,598 | 2, 265 | 147 101 34 8,105 
| | } \ 
1920. 
j | | 

Massachusetts --...- [Re aa ES ERE Ec laeerl Nees Tones 30 | 57 | eee fh se ae 87 
INews Works 2 2e222. 22 ie Sede 2 bs eee Pont ee (Peer a 233, 129) | 5 sesh el senasseee 362 
INEWWCLSCY= 52225. - clacton tele ce tes baleeoeec cee 6 | 548 9, A aaeeeria eae 559 
Melawaress i sssihl Notes ae CSS o rhea ee 62 | Gi: PeseRe eee peekccocdieneace~- 640 
Marylanders sos 7c Sere TS ea SRS Ok eye kh 229 | 557 1 i Reo eee 787 
Wairginia Jerse seals sles see es eg at GE De ae 263 — Ot DES Bes Ber csetin see mod- - 349 
North Carolina... ...|....2...- essays 32 402 12 ee Sees 2) ee eee 446 
Floridan js sisson chloeecccane 44 TOD Moen | OP Mowe sce oan de ee 153 
MLLITTOIS 4 See techs eer caren eee alan Stee 41 | BY is SEMEL eocco se a iateaeinds = 98 
Michigans Se seco k. (cebecl 2 aalinc.s sae edmectsciaiaje cleat poe a ; 422 IW @ Bpeecracalisceaccsa { 439 
WVASCOn SI sana! S| Wires sa Ameer a ee hil ne es | 53 15. [2a ee ee 68 
IMISSOUT IS OL ee cer Rey SS 7 Si ee a 183 | TSS ES 2 01s SOGE SA ae eeee 318 
AVOni GUC kaye foe cow cee oe Whe cee ad te ern ae 56 | TSS 4 2 ase: ee ee 239 
RENTLCSSOE Ma tee en [Sees duns eee seen es ake 954 | 77-7 We RRO el eee see a bashes 5 1,175 
ST aD AI apes eee ne eee | ree 71 73 | oj LA ee ee i se +55- 147 
1 Ovni aiee Bese Ree seel eee eee Pe gee sae 649 PAV) ed Segre sob oee|bSoQos55 q)ycoseca: 858 
PAT RANSAS HS ns cee [ee em ne al nc eralse eee 7 840 | yD Ole es Patent alee = 896 
Oregon ec ees Re See Sees RE ee epee ne | 85 3 titel Mae raiael [SEACEICS = 120 
California ee pee as ores eas 3 176 | 98 120 112 58 1569 
Alliother: 2%. 905 2. 3 ieee Jocosacode 16 17 116 D4 oscar [seeeceeee 173 
Totalase: ti vos|ceesesce:| 44 887 3,511 | 3, 466 403 112 58 18, 483 


1 Includes 2 cars in October. 
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TABLE 288.—Tomatoes: Monthly and yearly carlot shipments, by States of origin, 1917 


to 1920. 


1917. 


State. 


3 New York......... 
New Jersey.-...... 
Delaware 


. Kentucky 
_ Tennessee 


Texas 


. | May.| June.| July. | Aug. | Sept. 


59 

773 | 607 
177, | 511 
62 27 
349 | 139 
13 | 318 
329 11 
21 26 
42 37 
35 31 


Total........ yL| eats 11 | 814 |2,951 |2,838 |2,344 |1,894 |1,868 1,056 | 94] 15 1|413,916 
1918. 

Ne waionkercrersrial sa seeel os nes | cea OS e a. Re Wo a anit AL OAL PRT ooo alee 381 
INGiie EBS ca coc bal eon os + OBese| ABBoh a See one bias 31 |1,049 | 522] 317 78 Giles ees 2,006 
TEC Ey a ans 7) Nye | Pa ae Pa 15 30 2 Ge ee 53 
ID OLAWALG Hers soe) [te se ses [ eke | Date | alo teas emaciated | oeigete 314 | 670 VAG ies eas 5 ths 1, 130 
JMU T ERT TOG EE Ra AY Vi ae A Ke 1 36 55 83 7A SESE pees 200 
aE ee een na aS BER SAr SREEe nese el Gererl ere ace 10 77 8 2+ oonticlecssss|eseste 97 
PMLOTId eae ate | eke te 13 | 486 |1,447 |1,387 | 351 TA PU eV a 15 |. 3,700 
ONO Cee PEAT a Se VSR FE Sea ae Pec iert ) S apae  P 91 354 | 311 ze Stes 5 Cs 799 
TAT Ae ese aia | ercdarswial lana oad] We sare qed ede| sh PR) 2 ye 7 | 359.| 608} 171 Yl Beene 1,150 
UNTO ie Eis ATS RT| Tere) CeCe pe 8) Ue | eae 138 | 194 57 4 ioe oaalieeee’S 393 
NRT eN GCE ol ET | TVD oT i a 9 3 70 LQ) eels oe. pelea 83 
MESSOUTI aero nel cocccalascuss| de oe eal eae eo 72 6 SU ee oe 89 


New York.... 
New Jersey........|...-.. 
Pennsylvania......}.... 43 
Delaware..........].....- 
Manylandte5 chee cnlseosee 
South Carolina 


Iowa ‘ 


BPOXAS Ho facicnstnncn 
Utah. . 
California. . 
All other 


39 


seeeee 


ceccee 


109 


weeeee 


874 


1,027 


1919. 
Bical RES 
Ble eh a Ziman. 
oS 8| 18 
1,757 | 643 4 
igs ered cata 9 123 
Ts in OST 2 
i Sod eS 61 
a BS PMR 
Li es 25 | 342 
1,315 | 66 
106 |1,027] 72 
"54 [46 | 42] 
bee ke} 2| 10 


1,924 |3,070 {1,471 


23 | 266) 166 2 
160 | 126} 140 22 
3} 349 38) Saeidee 
54 | 375 71 2 
23 71 1G BeS655 
139 | 150 67 10 
115.) 546] 285 |...... 
107 57 Oy eeiiets 
14 AGS Ae aeaers! 
53 15 Dsl eset 4 
eb ta eee at ake 
22) 274 
102 | 526 
34 28 


850 |2,798 [1,899 | 403 


eoceae 


39 


14, 503 


1 Includes 10 cars, unsegregated. 
2 Includes 16 cars, unsegregated. 


53187—21—Bull. 982 


16 


3 Includes 4 cars, unsegregated. 
4 Includes 30 cars, unsegregated. 


” 
al 
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TABLE 288.— Tomatoes: Monthly and yearly carlot shipments, by States of origin, 1917 
to 1920—Continued. 


1920. 

State. Jan. | Feb. | Mar. | Apr. | May.|June.| July.) Aug. | Sept.| Oct. | Nov.| Dee: 
New-York 2j2502: 169 dan] Ue 
New Jersey.-....-- 208 EW Ee 
Pennsylvania el Pes eee Ss 

. Delaware.........- (Gl Socscd Bascae 
Maryland:.....-... By sd epee A 
Plorida-:----:::-:::| 9266 | °470 |15339 | &468 |--528-|--662-|.- -11-).<--.-|..<22<|-2--22|2 5 
Ohio. ene eesis: 9 10 3 
Indiana? ..0) 22-5: 188: 222222] eeeet§ 
PIN OISS# Ato ts= = se8 29-22 cee ser es. 
Michigan -205.2222:).822..| 022. |o4.. legnit sleet ccclecece ct + Dele - 24]: --- 3: |- 2c es 
Kentucky. --.:=22*< Oe a a ree 
ennNessee noises sx] sO | | ee ee eT PSO mead ater = Dh tape ted eee fin a hk 
Mississippisj:-2222 |. 2322 / MO pee RD OS A ORD AB Ye eee |e ce = ea al piace rea 
Pexastter cists 2st [Es | AS eer. OSS AOS W044 185s [heads oe a er ee eae 
Arkansas-2...2..2. eases Saas ooccn a 
Witalh Snes vine Eye ' BG ieee ns wees 
Washington ....._. Quine ee apes 
California :>i27=+:" 539 85 | 8 
Mothers. . 2.220. Oil sass <a see 

Potalsrasi 266 472 |1, 339 468 635 |3,105 2,176 |1, 591 3 206 |1, 219 106 16 


14, 599 


TABLE 289.— Watermelons: 


1919 and 1920. 


Monthly and yearly carlot shipments, by States of origin, 


1919. 
State May. | June. | July. | Aug. | Sept. | Oct Nov. | Dee | Total 
| 1 | 
| 
Melawares. cen sctaoassk os 277 | EAI Poke Oe me eee TS ace 327 
Maryland. . 469 AB) 12 oda ghee Speen 515 
Wireinia it. 2 dN 0) - 187: lites, BO tl cose ohcel aoekaae ba een | 263 
NorthiCarolinas) 0 2 522 F04| 2 2) SE) MAeD St: 742 149 | osc a ee ee | 891 
south Carolina 2 4ss555l204|5 0 1 te 13 | .2, 433 221. hele at ocd eee eee [ord yee 2,673 
Georgiascs i Woseses Elo. | £0857... 7, 545 581 | UU Se alee es [eee 8, 984 
WIOTId a saudi ee ea ead G1. |h: BABBS! IDAES TEA cla a| te san oe | Chee SE Ne 3, 878 
Hn Gian as awe setae ie oes | Srcemawete ROG Li er 432 | 149 cna bon eae See 581 
Alin Oistey ss wie te we sole Ao EN | 7 99 | 83 1. |e eee aS 190 
Michiganwost set eL Yak Seep Feaaean Mie 70 | 20 tle zesttee| eae |S eeae 90 
Towels) 0) See wae OGR eRe ds 202; | +3 119} |5-s5etee res mpiee alex S 321 
IMissourissiee eS 22. 1 R8) eh Ok oe Ri 25991522 7437.1/ ee ee ae te ere 3, 516 
INEN rind aee emupee | CREE aaa ao eae 18 479 209 | Di seshabs= forshesudls souaees 708 
Mexass en, 1 sits ip te 1 FN 2 390 | 1,305} 1,200 | ©a10:|f2...... area eee) i 3, 007 
Oklahomars hea s sls ae Pa kee | ae 117 585 165 3.3, .b eel oeeeene 870 
Arkanisaseay ie UR ware ee Cine ie IPE pas ae | 104 163 | Cie a ee 268 
COLO Ad ORR PUTS ro a yee Re Res ORL eae 87 120 4 | See Se ae 211 
IATIZON Ae a Nee oo Pee nee lek 26 91 4 WN eo Sicn [seeeoe wal Bee e eee eee 121 
‘Washington =->.222 2s osc) sc eevee] fee eee er 65 | 71 1] ee 143 
Californian hat) Wa ide) 6 848 | 1,315 871 | 245 13 | 2) | See 2, 300 
PAT TiOt erg er si: Lee Oe semen 1 | 11 54 22 De AS A Dens ae 89 
Motalsee! eS... 299 | 4,986 | 15,011 | 8,922 1,697 29 | 2. | Sib aars | 30, 946 
1920. 

Delawareln Asoo MSA Pgs ER per | pty is owe 136 CER eee emis Scala Saco se 179 
Maryland a ieee 2 LORS: ek EOE eet ae Dean RE 341 YA eee ea ici lsaaiscis = 423 
MAPCINIAR teeny ct eel 2. ENE Pea ueieas a 216 fy Peeled pebrss sse|soadesse 312 
NorthiCaralina: sees sek ee eee 1 194 599 LF) Peneee al eR seas BAe Ses Hee 799 
Southi@arolinay be Fae Pe. | Paes Sb 3, 778 955 2th. ol Ea See eee 4,735 
GCOnPIA oe ere eee teal Ty 86 | 9,579 1, 417 VA Bh een ree eee Soe. 11, 103 
HLOFIG asa s cnet orate 5 | 4,906 | 1,878 Ihe BA SAAeeH eae ARS op Metios aici | 6, 807 
EN GIA AG knoe Pe ee ere elon da eee A eee EN Ph Be 294 366 el AR Ses seaicce ae 661 
EIN OIS yy tonne eee Se ees LoS i eT 3 117 (ol Peterg Dies aa a te 218 
Michigan.) Vek) Re Rey ST Sa eee) iy See 33 26) 0203 Cee ee eee 59 
OWE Boe 5 RT Ge Oa SAY Ea aS Bea 146 163 Fy ee SR A | 812 
Missourie => See ee ar n= | 25 | 2,606 381 ae ae Sees | 3,012 
Alabama. 1 $08... te AROS IK. 7 |.) 580 489 ON TCN yn 5 RS AE Fo | 1,156 
IMISSISSUD Dla etee te eee | eee els |ainels eee | 59 7 es Sa BRA sey A aren Slee eo: 79 
[ed a at eT RT Se Sl ee 643 | 3,081 990 114 Se otseteral ceive 4, 829 
Oklahoma: ) Pat eaetapeR ae eee © 2 34 367 63; | esc OF BR eaEE IE cose 464 
Arkansas. . sDosipa tage? snes Ue, eal iibyse #2 91 218 3; | sya OL Waiuioget|e- See ee 312 
Colorado xe aay een ee cali one Rite. oa 17 52 2. ee ee eee 71 
Washing pone cat ue eee eae ene ecu EG wean eee 99 91 GW at Sone sc T3°o 195 
Californiayies eee ie eae 13 774 871 1, 132 347 52 7 46 3, 242 
Al other 22) 55 shaky Devine Ss re | Sees ec ter ll 53 | 103 |S 23525222 eee 167 
Totalvawer se: Lesa lay- 18 6,417 | 20,184 | 10, 263 2,136 64 7 46 39, 135 
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‘TABLE 290.— Monthly and yearly unloads of eight commodities at ten markets, in 
carlots, 1916 to 1920. 


NEW YORK. 
Crop and year. | Jan.} Feb.| Mar.| Apr. | May. |June.| July. | Aug.|Sept.| Oct. | Nov.| Dec. | Total. 
Apples: 
LOLG Eee 942) 1,026] 1,042) 774; 577| 303 61! 255) 794) 1,807) 1,740} 870) 10,191 
LOT er ea eel 14 14) 1103) 638) 595} 224) +9342) 975) 1,067) 1,496) 1, 468) 1,080) 17,996 
HONS ee ete ee 817} 912) 1,052) 797, 402 121 614; 862) 1, 144| 1,512) 1,483) 1,620) 11, 336 
1919. eee 1, 156} 1,326) 1,009} 604) 305 97| 254) 441 947) 1, 566} 1,547) 1,469} 10,601 
he 70) SEM bl ia 1,034) 841] 1,100) 265) 512} 168) 204) 427) 1,155) 2,007) 2,002) 1,343; 11,058 
Average......- 2987/21, 026/21,051| 616, 478) 183) 295) 592) 1,021) 1,666) 1,648) 1, 264| 3 10, 236 
Cabbage: 
1916 RASA 131 229) 367) 435) 271 193 51 10 5 97 149} 132] ~=2,070 
TG) Ug A ot oa (4) 1{) 119) 102) 244) 591) 122 3 63} 371) 292) 219) 12,027 
TKS) Ry eae Fa 190} 259) 387) 471) 758) 300 38]. -..-- 25 $4; 194) 164) 2,880 
HOLGER. 095. 207 227| 308; 291; 571 393 26 2 7 51 104 114, 2,301 
VO2OeRHL- eb 5.. 129 197} 319) 482) 490} 327 28 1 1 36| 205 91 2,306 
Average....... 2164) 2228) 2345 356) 467) 361 53 3 20/ 130) 189) 144] 32,317 
Cantaloupes: ; 
191 415} 881] 1,233} 485) 117 LQ essere 3, 141 
1917 176] 1,121] 1,175} 619] | 237 BAe 3, 365 
1918 288; 709) 1,204) 615) 176 80|peeeee 3, 029 
1919... 462) 1,044) 1,185} 714 350 108 |Seaer 3, 867 
1920 : | 637| 1,172) 1,287} 756] 266 Ca Soe 4,213 
ANTE TEKS a Te Pi teks sl ence et 2} 396} 985} 1,217] 638) 229 bY( Beacon 3, 523 
Onions: 
TOLG SS -. Sbe S 394} 486) 656) 527) 522) 287 19] 411 390} 532} 349) 206) 4,951 
LOD eae = (BOR. ¢ “) 125) 244, 783) 465) 316) 356) 645) 1,160) 487) 185] 14,666 
IOI S82... OAS. 309} 260 430} 300) 4389; 424) 365) 281 354; 509) 413] 381 4, 465 
1919 Se... ee 27 415} 467) 319) 393) 323) 408) 439) 494! 425) 469) 370) 4,801 
1920) s238. Lee 231) 247) 349) 108) 696] 425) 175) 278) 459] 496| 426) 182) 4,072 
Average.....-- 2303) 2252) 2476) 300 567; 385) 291 353} 468) 624) 429) 265) 34,591 
Peaches: 
| 1,533] 1,020 
AG) 
1,177 
849 
624 
2 912/21, 216 
34 4 2, 780 
4 31 2,771 
We 251 1, 206 
Cees 15 898 
IGPU ae a 9 33 1, 202 
Average....... 2 10 25 1,771 
Tomatoes: 
MOTG See He: 2 20; 150) 387; 425) 530) 728) 341 137 137 53 7) 292, 917 
states ie 12 11 15) 90} 628; 608) 736) 757) 273) 184 55 21) 13,310 
HONS Dee. SA 11 8 29; 278) 459) 466) 552) 780! 491 88 48 19} 3,229 
TOTO HS. Sa. 36 43) 226; 220) 502) 666) 513) 326 99) 143 162 50) 2, 986 
M9205 ehr= = se 99} 121) 318) 167) 185) 503) 670) 542) 206) 260 65 26) 3,153 
Average. ..... ‘| 235, 248) 2181 228 440! 555) 9646) 9549) = 241 152 77 25] 33,119 
CHICAGO 
| 
Apples: | | 
HOUGE eet a 258) 360/353) 237) 111 71 60} 282 583) 1,501) 1,163) 273 5,252 
Th ee tee 88 99| 127 43 71) 53} 241) 319; 634! 1,186) 1,003) 471) 4,335 
QU ere [a 98) Galls| 53 98, 17; 17| 155) 359) 582, 1,685) 855} 399, 4, 536 
TIC) as age) 141) 120) 120 68 70 32} 108) 353) 1,001, 2,358] 1,231) 467! 6,069 
1920R. ay 246; 184) 201) 144) 113 65) 333) 802) 1,233 1,755] 1,674) 352 7,102 
Average....... 166} 176) 191) 118 76 48} 179} 423; 807 1,697/ 1,185) 392 5,459 
Cabbage: | } | | 
TOTO R ane e 8 ae 140} 119) 95} 150) 198 160 52 26) 59 128) 39155 84:1, 366 
BOUT EOE Ny 57| . 47 89 49} 163 205 146 1 11} 111) 189 73 ~=«1,141 
1918... 69 95; 165) 259) 199 201 33 8 29 50| 106; 108 1,322 
1919... 151} 167) 141) 163) 214 195) 124 35) 115 188) 187) 157) 1,837 
IEA ne ae 125! 192) 205) 177; 165 114 51 3 16 20; 191 96 1, 355 
Average....... | 108, 124; 139) 160| 188 175 81 15 46 99] 166) 104 1,404 
1 Reports incomplete. 3 Including incomplete reports of 1917. 


2 Average for four years. 4 No reports recel\ ed. 
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TABLE 290.— Monthly and yearly unloads of eight commodities at ten markets, in 
carlots, 1916 to 1920—Continued. 


Crop and year. 


Cantaloupe: 
19IGHEA 2 Sz! 


Average....... 
Onions: 


Average. 02/3. .| 
Peaches: 


CHICAGO—Continued. 


| 
Mar. | Apr. | May.| June. July. Aug.|Sept.} Oct. | Nov.| Dec. Total, 
| 
| ane oe | | SS 
| | | 
gerbe 2 | ERSS. eee. 347; 465) 522) 245 
AG Ween | Asser 5| 1 velo 33} 198) 271 263} 
Cel |e itso PS ees 46 351 375 221 
Bay Peers esta bl a 477| 648) 476) 219 
Pee eae Barn Slee Page? a 476 541 573 342 
slatites Seas Pe 276) 441 443) 258 
103} 193] 254 155} 103) 130 82) 123) 97 49 1, 450 
56] ~ 139} (232 171 69 35 62 101) 2137, 34! 1,146 
61 46 109 157 118 41 24 44, 26 23) 695 
115) 38) 229! 147} 129) 130} 125) 150) 199 46) 1, 403 
74) 67; 186) 208 76 61 48) 117) . 145 102) 1, 237 
82 97| 202! 168 99 79 68} 107) 121 51; 1,186 


4) 
6 
5 
Average. ...... 5) 7 17| 124) © 439) 441) - 84) pA Seer fag se RS 1,122 
Tomatoes: | | | | 
AOLG 1 BSc 28 50; 126) = 191 180; = 221 297, 124 33 71 75 29) 1, 425 
TOUTS. Hee 30 3l 34 21 153} 261; 337) 327 50 22 42 25) 1, 333 
TERE a eR 22) 15| 45) =.108 82) 192) - 228) 193 33 20 51 24) 1, 008 
QUO ER | ie L 18 32) 67; 108) 110) 237) 216) 96 22 19 67 28) 1, 020 
19202085 23 ORG 49 78) «147 63 49} 155; 397) 211 7 4 18}. -21)_—'1, 199 
‘Average. .s.2.. 29 41) 84 97; 115) 213; 295; 190 29 27 51 25) 7 1, 197 
| { lee 
PHILADELPHIA. 
Apples: | 
TON) ST ee 233] 255) 279) 253 175 54 19 36] 263) 907; 595) 278) ' 3,342 
TOUT ig 192} 166) 262) 150) (125 49 3) 8| © 147) | 563) 429) 249) 2,343 
SAWS Cees aan 150) 217) = 247) ~=-150 81 14 7| 3 292) 664) 501; 339! 2, 701 
TOTO ee ees 213) 277) (el70) (1 59 21 5 18} 261} | 738) 611 480). 2? 864 
1920 .H4. 2. Se 323 380) 341 156 168 43 17) 31 225 647 540); 346) 3, 217 
Average. .....- 222} 239} 260) 164) 122 36 10 26) 238) 704, 535] 337 | 2 893 
Cabbage: | 
LOUGE REE Eve a sy e 168) 172) 192) | 212) 224! 173 2 | Rae 27; 137, 148) 105)_1, 565 
NOLES aoe 84 58} = 119 52 85; 126 12} 3 100} 339) 222) 125; 1,325 
1918. 119} = 137 197) 275! = 315 106 6 3 112 188, 324 154) 1,936 
1919. 162) 179 179} 138) 193 152 3 7 66 196) 243) 144! ie 662 
LO 20 see 106; 162) 218) 319; 245 174 THUS ae 37 147; 294) 193 de , 906 
Average....... | | 128 142 181; | 199) 212 146 9) 3 68} * 201 245) 144' 1,679 
Cantaloupes: 
DH IGE SS apes sh SES 19k Fn A So a 4 149} 341) 280 139 HL) pec torokal ete tenets 924 
US) Qs Ase Sree FS SVN BH SO TR tN OR © Sc) Ba 0 52| 379) | 228) 90 66). ceieeedem cose 815 
TEA Rese See olga bt A yD eV 71| 206) 126 62 Poe) een eel (Noes 493 
NOL OS 2S EER ee ERE SS SND ls ER | a 203} 375, 310) 134 27). ctesicte] os siae 1,049 
D920 Ss AEE |S AR P| SRE ERE 8] a 148) 463) = 263 139) 59) 19 4 1,091 
PALVErape =). SRE | SORE SIS OR |) Re UR ES 1 125) 353) 241 112 38) 4 1) 874 
Onions: | 
1916 116; 137 190} 151) 202 84 35) 102 145) 197; 111) 104) 1,574 
1917 154; = 110 388 94) 172) 122 81) 74| 167; 262) 178) 104) L 606 
1918. 108} 9121 162) 80] 163 838 47| 116 161} 233) 160) 103 L 542 
1919. 162} 112) 158 66] 117 80 50, 77} 176) +=149) 146) 105 i 398 
1920 134; 146) 160 70) 193) 216 12 44, 108) 197) 156] 118; 3 554 
Average....... 135} 9125) © 152 92} 169) 118 45 83} 151] 208} 150) 107 L 535 
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TaBLE 290.— Monthly and yearly unloads of eight commodities at ten markets, in 
carlots, 1916 to 1920—Continued. 


PHILADELPHIA—Continued. 


| 
Crop and year. | Jan.| Feb.| Mar.| Apr. | May. |June.| July. |'Aug. | Sept.} Oct, ; Nov.| Dec. | Total. 

| | 

Peaches: | | 
53] 1435) 166) 288) | 142)... 2 0.)2..2-- | 1,084 
66! 436} lil AB EGO) sais alia antes 1 827 
268) 447 29 41 ODL here acastina Nese rees | 892 
250) 509 74 62 7 (ae ENS eee | 944 
102} 451 94 81 Oe) eee ne Goce 847 
iMveracce enya nba S Poe Poel Tae 241 148) 456 95} 103 Qa er ee Tae 919 

Potatoes (white): | 
OIG SE Eee 424, 358} 505 629) 752] 1,219) 661; 230) 359) 626. 479) 326) 6,568 
TAY (aes eee ae | 368/ 311} 373{ 313)  882| 1,054! 717) 305] 571) 727) 527; 293) — 6,441 
dS Se cere ise 286) 318) 325) 609) 790) 1,171) 618} 349) 504) 679) 764 410 6, 823 
HOTO EA See: 493) 368) © 555 684 848] 1,269} 644 433; 484) 711 732) 447) 7,668 
OZ reels ee 436| 349} 464) 568) 686] 1,269} 603) 401; 600) 566, 711) 537) 7,190 
Average..... ee 401) 341) 444) 561) 792) 1,196} 649) 344, 504 662) 643 403; 6,938 

Strawberries: | 
TOT G eee eas 16 9 63! 314! 176 CUSSC RS ISESaHcheaeseoliponaualncoers | 585 
Ge SAS ea recent 1 il 23 Rall Pe BUS) AA Bbelosenoullbonootloaneualeonpballospose 679 
ONS Rreatey Reet sop ate ys ey Mod 2 15 BS [RWG Tena ries Sah LA eI Fa a BRE eet ENS A ay Nout S 304 
1 eG Seer See homer le meses 4 40} 180 18 TUES Gul bearene Ilevetardors Ifa aeay msg acs 243 
LODO ER eed sXe 2) 2 17 36| 177 GV AOL SSA By Ce elaine ee Sou MAUAAn eoonae 291 
Average....... | 1 6 14 53) 235) 111 PAT ye esata Waa Metta [es Ng 420 

Tomatoes: 

14 65} 151} 240) 231) 281 25 2 10 11) 10 9 1,049 
8 8 7 43] 235) 299 SYilReease 1 Al te 4! 696. 
8 5 57 156) 228) 237 4 rs SA REE Se Re es | 2 698. 

10 26; 107; 138) 210) 350 47)... AXer). 1 7 28 19 943 

34 69} 177) 119 G8l) S245) OU eee |i 1 6 6 826 

15 35, 100} 139 194) 282 53 1 2 5 9 8 842: 

PITTSBURGH. 

Apples: | 
GIG see 264) 280; 329) 410) 344) 127) 125) 211 191} 493) 375) 296) 3,445 
OU Eee te 263; 203) 246; 259) 238) 134; 116} 151 183} 248) . 259) 198) 2,498 
OLS ER eee s 191 278; 313 325 186 76 128} 152 173) 371 441 317} 2,951 
OUD ee eies versie’ 237; 205) 176, 160; 116 39| 123) 167) 232) 333) 283) 145) 2,216 
LOZ Ee ef ee 249) 373) 350) 219) 216 73) 119) 192) 221) 280) 220) 280) 2,792 
Average....... 241) 268] *283) . 275) 220 90) 122) 175) 200) 345) 316) 247; 2,780 

Cabbage: 

OVGe iee .5 Her. 104 91; 134) 118) 165; 161 117 46 79| 156) 225 65} 1,461 
AQT ee wee eae 47 38 41 55 66} 106) 134 21 36}; 148) 163 41 896 
AOIS eee She. 59 60} 119) 147) 202, 120 50 21 135} 303) 331) 123) 1,670 
1919 5 oe HR 104; 110) 139; 103) 177} 171 79 17 26 42| 143 61 1,172 
L920 So 87) 129) 206 72| 133 98) 110 50 17; 133) 199,: 63} 1,297 
Average.....-. 80 86} 128 99} 149) 131 98 31 59) 156) 212 71} 1,299 

Cantaloupes: 

; 1916 259)),- 4090/0) (9221, 294 ee ee eels 1, 530 
1917 75| 419) 357) 262 PAW Societies Satotaes 1,140 
1918 134) 317) 357) 197 (ORE esp Ly rete 1, 068 
1919 352| 505) 480} 312 eu escs 1,702 
1920... 234; 393) 351) 241 bya} at let el 1, 275 
Average 211; 418) 413) 261 CU Peer tis te 1,343 

Onions: 

1916 68; 116; 110) 126) 188 80 50; 1,441 
1917 83 81 93} 146} 178) 181 32) 1,178 
ONS Bea se ce see 60; 118} 133} 151) 188} 105 55] 1, 208 
1919 121 86; 101; 109 92 45 4 976 
1920 204 24 51| 127; 160 84 49) 1,115 
Average....... 73 74 77 86} 164) 107 85 98) 132) 161 89 38) 1,184 

Peaches : 

RQ UG Marca staves lee even a clare Wiceats x ard icversuetellicietela era icra she 57| 424) 167) 624) 187|......|....-. 1,459 
LTT Ha ede es |i cect allie ae oar ON i FAD ea Aa) BIS PA ee ae cecic 1,167 
TCH ee he Ee cele aReNO El een (am ty ttt oy 47; 219) 369; 186; 162 PUA lies lessee eee 1,010 
OIG ee ray tactrs ssteiffotars Sie dl psterainid cllhorers a dialcied we 12) 189, 424; 345) 236 P5| seas eee 1,221 
LO ZO Ae Sas ltcietaie alieres crac lreaia callus eee, ies 104) = 241 ATE pl SO eho eae n= eae 849 
PROV CLARE Aan sialtteccre diltarevaib oe levairia outepearne oS 12 127; 342) 228) 313 APUG Sea RAlla cee 5:7 1,141 

Potatoes (white): | 

QU Gace sce Ae 540} 377/ 524 619) 729) 786) 691) 748) 729) 795} 575) 214) 7,327 
NOL sss.) 281; 210; 194, 293 557) 630) 581) 566; 551) 628) 499) 195) | 5,185 
IOUS eases ss 168} 255) 320) 405) 501) 746) 656) 496 754) 891) 867) 457| 6,516 
1) ee ee 340) 352) 423) 602) 683) 896) S801) 840, 776} 650) 618) 345) 7,326 
1920...........-| 335) 346) 533) 424) 274) 913) 503) 454; 482} 460; 609) 281) 5,614 
Average....-.. 333] 308] 399] 469) 549; 794) 646) 621) 658) 685! 634) 298; 6,394 
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TABLE 290.— Monthly and yearly unloads of eight commodities at ten markets, in 
carlots, 1916 to 1920—Continued. 


PITTSBURG H—Continued. 


| 
Crop and year. | Jan.| Feb. | Mar.) Apr. |May.|June. Fash bates Sept.| Oct. | Nov.} Dec. | Total. 
elle we ‘ies 
Strawberries: | | 
1916 2)s22% 22 2t-o2) 40} 291) 252 Bale. seals 2. SSeS oe eee ee 644 
eee 14] 185} 216 18}3 2 AiO eas 435 
1918 2s seek Bo) 70 59 AY SIN Los Da Tae | ee 271 
AQLO Meee Sa sebee 22 77 66 Peers a alee! peel meres Pare io sa 166 
1920 ee 2scstees 6 38| 136 Beane men eee (Mie Se 185 
Average 23s Mooi) AG 16) an ee eee 340 
Tomatoes: 
LOTG teres Pees 228 160} 286) 279) 215 13 21 11 1 1,364 
A iy fo aes 5 27 195) 290) 242) 137 2 il 7 3 945 
IOUS Eee ele 124; 205) 280] 258 96 18 8 4 1 1,016 
19I9 222.2 iy 84; 119) 276) 311 157 6 2 Dl Baceee 993, 
1920. eG: : Siek es 111 46 1921). S204) PED < BES Seta Sle es | 765 
Average 115} 145} 265| 259] 145 8 8 5 1| 1,017 
ST. LOUIS 
Apples: H | | 
AQT GY he aah ies = 17 34) 41 36 31) 7) 25) 112} 773) 1,739) 347 63] 3,225. 
AGU ses Re 40 20) 26 9 2) 4 4 56; 370: 1,183} 279) 124) 2,117 
AGI Si ret ste oe 35 21 18 28 10) 10 2 73; 247 680) 299) 117) 1,540 
1 OVO UAE NS soos 42 44) 30 34 8 2° 21| 62; 389 517 152 78| 1,379 
AG20: Kes KE 19: 49| . 109 68 54 13 37; 104) 221) 503} 324| 111) © 1,612 
Average....... 31) 34 45 35 21) 7 18 81; 400 924) 280 99) 1,975 
Cabbage: | | 
LOUG eS sane. 81) 78) lil 103 74 10 vi 45; 120; (171 145 42 987 
LOL Rees eaten 23 30 45 14 43) 13 10, 86; 143) 358 188 48 1,001 
LOISE Sars sees 18 17 35 88 86) 18, 17 99 173 180 91 33 858 
TOTO Mp ey Need 68 52 65 50 60) 5 4 57 97) 157 80 51 746 
ODOM AA See | 38 47 89 94 69 23 1 46 21 91; 107 34 660 
Average. .-.-.- | 46 45 69 70 66 14! 8 67 111} 191) . (122 42 850 
Cantaloupes: | | | 
MOLG Wiese - 5 Hei) See EASE = 2 LESS eee eens | 
MOLT. ed. 2 EX WEE Sas Car Se) baeeo| Opecsal pepo | 
HOI" tease 22 Eze. osteo Se ER ea] eed seerees 
1919 eke 2 tee. eed) SEBEL. See sees J cee 
O20: ste oh TONES | ORR ESE 125 CNS REE EE! 
FAVELAPE. = =295'| a. Sense = sue BASSE peace le eater 
Onions: | 
1916 eee. 2 Seas 41 68) 89 71) 92 
VOUT een a seets 52 23 26 64 138 
O18 2 AS. ete 6 40 34 29 80 
OIG eee ss were 26 49 40 7 51 
1920 tee ase ees 18 32 45 17 18 
Average. ...... 29 42 47 38 76 
Peaches: 
PAN OTASOC ce iereate neers | sis setos |= sees = One u 
Potatoes (white): | | 
AQIG eee ae 206] 213) 331) 308] 382 
OUT. ete 2 EEE 220) 238) 318) 233] 248 
1918S ee oo ee 17 142} 2941 225) 242 
BIGOT ee oe 201} 229) 319} 300) 351 
O20 - ern leis 163 169) 209 108) 57 
Average. --.-.- 181 198) 294) 235) 256 
Strawberries: | 
141 
85 
43 
43 
40 
IAW CY AGE a3 sees eros eee eee | 1 10) 70) 
Tomatoes: 
OIG? Wels SS ese. ao 3 34 61. 48 
UK} tes Be es) BI. nie 4 52 
AGIs shee eeeel | Beele ees 3 19 30 
AGIQ! Hoe WORRIES Sees 17| f13! “16 
1920 ae seee 1 9 16 5 4 
2oee 3 14 20) 30 
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TaBLE 299.— Monthly and yearly unloads of exght commodities at ten markets, in 
carlots, 1916 to 1920—Continued. 


CINCINNATI. 
Crop and year. | Jan. | Feb. | Mar.| Apr. | May. | June.| July.| Aug. |Sept.| Oct. | Nov.| Dec. | Total. 
Apples: 
TOUG RE se 61 88 87 64 46 31 51 71} 139) 343} 231) 126) | 1,338 
NOME eee sei 55 49 76 31 24 10 18 9 18 77 127| 142 636 
TON) SS er 18 46|- 76 61 46 19 19 43) 116) 294) 259) 133) 1,130 
TOLG es Sere 102 101 51 48 18 6 18 125 159 376 239| 207 1, 450 
LG20 et ee le. 99 143 120) 97 79 35 29 43 130) 263 346) 233 1,617 
Average.------ 67 85 82 60 43 20 27 58 112 271 240 168 1,234 
Cabbage: 
TSI eee oc 32 41 57 44 39 32 2 10 44 84 46 21 452 
LON le 13 12 25 9 26 26 3 7 70} 124 77 34 425 
QUIS ERE ee eters 30 34 43 51 78 ye ais es 3 66 119 86) 39 577 
WO SOBRE Se 44 49 40 34 50 13 4 18 53 135 89) 28 557 
1920 eee ae: 28 54 57 79 73 43 of (Spur 10 89} 113 47 596 
Average..-...- 29 38 44) 43 53 28 2 8 49 110 82! 34 521 
Cantaloupes: 
TONG 2 GOB s Seclseecael Soe ECd BEE Hess Soe hecy Some acs 70 122 134 102 DA ee eile Sa ewcge 442 
LOM eee. Be eee |e aes sel eral cereal 28} 169) 100 68 Eat eg AS ee 418 
TOUS R Pe eee seal veaclos Ameo las epee aert Sel ino fac 60 99, 116 91 28\ ans ye BESS Ss 389 
TNS). SES Sees Beal SE SS BSS Bs ol see eet ee ees eee ee 103 170 158 116 iO ees lec aes 597 
ODO Mee eee ea ccs clos deta ec alits cla Be = Pets ciel 103} 156) 149; 114 32s eeel see 554 
ASTTEGES Sat BSSINGS aha Gop eases bce boee 55) eaosee 73; 143) = 181 98 Ciitleoe AGaiab eos. 480 
Onions: 

ING 44 Soagsenc 20 25 28 43 30 15 3 7 34 41 19 16 284 
NOUR ao 5/6. 24 9 15 21 45 23 8 2 25 37 34 43 286 
TONG See sReeec 9 22 20 14 44 17 4 10 38 51 34 13 276 
AQLO)Sepye- des: 27 21 22 9 42 5 1 8 20 33 22 16 226 
9205 2ee = es. 35 20 20 17 54 27 1 5 25 34 28 17 283 
Average..-.--- 23 19 21 21) 43 18 3 6 28 39 27 21 271 

Peaches: 
OO eo ocabo sod Ocoee BESoes BeCree ReEere aeaae 18} 126 72) 1186 Qo ee apo 499 
IOI coe dosécddalbee Bésl Rok eaAlebeeacl beatae Wosete 21; 108) = 127 Cie we eeceselsodsce 495 
Tee ee CoB BOA bee cbc] BOD e EG) pers Abe are [spears 90 182 61 71 is NS es 415 
1) eo adebobédl BAe Ses bbc bon losoeee Monmael lane sK6 78) = 225 198 122 eltecenalincoude 631 
WPAN) 6 SBS SE EASE Bik Bt A es Te Ieee Uist see 61 195 53 90 CPAP a IE 481 
PAY Chal S Cems retoria|| smetarera|l ee eraieyall mete a's create cil ape 54 167 102 111 UWVerecsaiesees- 504 

Potatoes (white): 
Wiles sebacehos 108 120 142 133 208} 275 75 20; 109 192 132 96 1,610 
i@it7/2 Sesebsc ake 107 108) 105 170, 196 293 81 52} 113 148 83 117 1,573 
TOUS He eis aco 75 79 106 158; 208 340 69 17| 87 202 145 52 1,538 
LOULO RR Se eens 88 83 182 210} 217 231 93 117,171 293) 246 116 2,047 
19270 Re emelat- 115 118 163 179, 203 327 85 93| 210 263) 272 161 2,189 
Average. ---2-- 99 102 140} °170) 206 293 81 60, 138 220| 176 108 1,791 

Strawberries: 
OG Coaoceonota Eases Bocesa| SE cess 37> ~ 202 IY) Saasallecaacslbasaadiccnosolpoccaslocauae 251 
Nile, Se cess buorennes soaeae Heesee 17 166 76 Psa Goncalbcaconllotaoaallooosouilsbaada 287 
IONS 3 5eeabssce Besedel Beesee 22 60) 166 Mosscaa| esae|ocaoes| Woonaallobsosolboqase 255 
QUO Re pmertacieiall cin acrciinierc nce 4 69, 148) MS Seecelecaqac laosbcal|eoasoolloccdodllesosas 232 
IGP) Sees beee Bose eeaon see gee 2} 63 ISCAS ae Beal lbde Boallode bool beoneelldcadse 80 
PANVICE AL Cirmteitainia||mihee\sllaic rec = 5 37| 149 24 Ginise Godlee oselloccepalloos ces|seaces 221 

Tomatoes 
ONG PR aera 2 15 53 101) 80 81 TOE e Eel Be Seo) Moet palesc rey mance 439 
MOG (os SOME ee 6 9 4 11 67| 103 89 54 2 71s hoe) an seae 347 
DOUG Sees - - eter rere 4 8 37) 42 63 ANSE CA SE oie kets 148) Bese meal eves ses 191 
AOL Hee Sos 2 1 21 44) 34 70 24 DSb LalbSsuseliceacolisosoae 202 
1920 tees Ib AE Qi) Iet6l) 325 4455] Bra! Wp4oll tot Ae (SALE Pe 218 
Average. --.... 2 9 24 50 47 73 62 IP) Bee Seale Goadollbbeorolsascce 279 

ST. PAUL. 

Apples: 

TG eee 17 34 32 28) 42 yeeonee 4 40} 174| 160 50 589 
TR? Se eae 10 20 29 6 Sao wie 2 9 15 85} 75 30 284 
HOUSES So to 28 27 25 18 7 6 eae Peary 9 127 eel 51 410 
TEE) ae ae 12 10 12 4 es ecial 1 5 6 97 62 17 227 
O20 a ay. 19 13 31 17 6 1 3 5 18 102 146 40 401 
Average..-..-. 17 21 26 15 12 3! 1 5 18 117 111 38 382 

Cabbage: 
2 |e Adee < FD 12 9 14 4 2 9 12 fy) Al 75. 
1 4 Uleigenee 3 13 4 1 2 9 PA hess Ss 46 
1 Boe ocd 21 TEAS HOeSeAbOR teres 2 4 2 54 
3 1 4 2 12 13 2 3 4 7 2 53 
1 6 11 10 8 Aa Hes see Soo eae ces 20; 7 - 5 74 
2 3 5 6 11 12 2 1 3 9 5| 3 60 
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TABLE 29).—Monthly and yearly unloads of eight commodities at ten markets, in 
carlots, 1916 to 1920—Continued. 


ST. PAUL—Continued. 


Crop and year. 


Jan. 


Feb. 


Mar. 


Average 
Onions: 


Peaches: 
VO20 Fee seu 
Average 

Potatoes (white): 
1916 


1920 fh... soe: 
Average. ...... 
Strawberries: 


920s btrcirn l= = = 
Average 
Tomatoes: 


Average 
Pantatoupes: 


i | | 
Apr. | May. | June.| July. | Aug.|Sept.| Oct. | Nov. Dec. | Total. 
| 
| | 
21) 22 38 9 90 
4) MS 1637 7 85 
3 11 20 3 38 
23 | 32 26 6 92 
21 15 9 12 60 
ee hd eae 14 22 26 7 73 
3 15 6 12 5 8 83 
6 6 10 1 1G ee 50 
jade 4 3 (i) ae al Pa 25 
ett 7 6 4 3 2 61 
4 3 5 2 1 3 40 
3 7 6 5 4 3 52 
voces 1 6] 24) 12) 33 Slclersfenetee 84 
SEARO AN NOM aes ee 3 10 21 16 22) 28s sn | eee 69 
a | 1 28 30 37 Tes dees een 97 
BAS Ea beatin 5 21 43 56 aaa ela 128 
HOA Cy la 1 8 7 20|-7. 2 33ltae lees [tena 36 
Big Se 3h | a2 3 18 23 32 Upadsceloocces 83 
| 
22 37 63 26 22 61 241 157 47 725 
51 49 66 25 3 9 48, 23 7 410 
13 22 SUP 223) Se 1 15 5 1 125 
13 17 13 29 |e es| 6 39 18 10) 150 
26 17 16 23 3) 62| 187 52 17 437 
25 28 38 25 6) 28; 106 51 16 369 
25 82 180 
8 31 82 
-. se 29 52 
6 36 58 
7 30 1 ee SAA BSocinc pe atia|ne ss cllacogas 49 
9 42 BE eit Ane iS Bee meer SACS = 84 
8 6 14 17 7. gosh), pees 3} 1 61 
1 4 10 5 (A eciicl Memeria ae sisis S555 27 
5 6 8 18 TSS 8 i ASS TW aS aa 39 
6 eto 10 TO) 24 3G3]_ 5 eae eee ya Isao se 24 
2.23388 3 9 pS EE ers legates aS 5 5 3 15 
4 3 9 12 ees Wuciicc iene 33 
| 
MINNEAPOLIS. 

37 27 8 13 38! 113) 273 189 46 869 
il 7 2 6 44 60) 199 153 55 586 
17 12 4 14 8 37| 203 177 34) . 568 
14 8 2 13 17 33} 120 98 20} 348 
18 1 3 11 11 26] 93 198) 38 464 
19 11 4 il 24 54) 178 163 39 567 
7 21 28 4 2 3 3 3 3 75 
3 9 18 ll 5 4 15 6 4 81 
15 20 14 Ble eRe) ae = GES) a ree 57 
4 18 15 2 | Saale 2 see Seite ee = eieee eee 49 
21 50 11 Blk 1 4 3 1 121 
10 24 17 5 1 2 4 2 2 77 
oo deeblente: 45 57 60 12 URE RE onc 175 
CHRISe Aee bos 11 47 52 25 URS SO tats 142 
cee Sloe ees 27 39 36 8 8).-----|2-2--- 118 
Hee Cae Wei ey 48) 67 35 12 Ol. deseleeecs 171 
Mie Se Ne cae 10 37 28 15 3 Dh 94 
Ape CE as 28 49 42 14 6). Jesh 140 
19 23 9 21 13 14 21 8 3 146 
13 29 16 2 17 8 28 ll 4 149 
1 20, 10 20 5 4 6 Verret 75 

1 19 14 13 11 5 ll 2 1 83 
4 44 5 3 il 8 2 7 2 107 
8 27 il 12) il 8 14 6 2 112 
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TABLE 290.— Monthly and yearly unloads of eight commodities at ten Tam hele, an 
carlots, 1916 to 1920—Continued. 


MINNEAPOLIS—Continued. 


| | 
Crop and year. | Jan. | Feb.| Mar.) Apr. |May.|June.| July. | Aug.|Sept.| Oct. |Nov.| Dec. | Total. 
San |- 
Peaches: | | 
TAGS oe ie A UR Let aT) Fa Ne eel Dea ee AML Og 17) 50 57 72 1 ea ey casa 210 
TC EZ SSS A IT IND Sea P a laet IRPAP  TY  Pe 10 28) 41 72 i pee | AUS 190 
TO Re eee ya ae neicin| Oste me fe be Ss moe cuaslgaee ce hdea 19 15 44 SERRA RO | 83 
SEIS ie creeps rs ee ee Te ee laaeenee 1 8 27 71 SW NEE Scan 112 
MOOS SES GCE SERRE ACA ills econ | eae nn baer eR eeed che 4 22 13 14 1S ee Te ee 64 
PANERA DO Me meme fenton eee ST ea ac Tees 6 25 31 55 15 ees aes ae 132 
Potatoes (white): 
OIG Bes 48 43 75 68; 100) 121 70 13 94, 214) 156 54) 1,056 
LOM. ee 108) 93] 101) 181); 128) 188 57 10 18) 236) 157 19} 1,196 
AGUS: See a 16 17 36 28) 43 78 59 3 8) 72! 24 13 397 
DOUG: fee. LEE 27 19 38 53| 56 61 ZO| hae 15) 83) 58 18 498 
L920: ek et 27 27 41 66 39 29 30 23| 50) 235) 157 32 756 
Average....... 45 40 58) 69 73 85 57 10! 37; 168) 110 27 781 
Strawberries: 
30} 173) ~=101 Oeste calles | crs iectaal cstroaaleoee 318 
31 92 48 22 4 Seg fa 199 
13 78 28 Cee Meee rata as eute eee eatimeleennas 119 
5 58 36 7 lyeneveis| ckastinel [feeiere tavettiogs ansiec [vere yan 101 
16 46 18 ep Ses eee Bee oes spe [Dee | eee 84, 
Average pe 9 89, 46 7 Wessel el eeeeaalian leeele senor 164 
Tomatoes: | 
AQIG HIRE SIE sek: 1 12} 21 18 23 31 8 1} 4| Geese ait 125 
TRO Lee ent SM a See Es a ee 6 14 13 22 AO|S es! 6} CUT ee 75 
OT SSA a pe | aaa 1 2 10) 16 26 Oe aEE 2 | 2 3 1 64 
DOUG aes EE SUR EG 2 10 5 14 1G [cet |e ee | 2 Tee re 50 
1 Oi EGS else tt ol eee eaes 6 6 7 8 16 Paver Sa | 2 1 1 40 
AWVICLALCs alot alent ne: Joeneee 4) 9 11 15 22 perce sens | 3} Ol etn G3 
KANSAS CITY. 
, | 
Apples: 
TOTO ey hee 20 17 31 25 9 2 20 31) 138) 383) 203 73 953 
UPS, Be aR: 33 14 33 3 7 2 14 24 92} 415) 245] 106 988 
LOS ag Oe tes 11 15 17 14 10 ? 13 23 70| 249) 164) 121 709 
1919. i 51 27 25 5 2 3 6 19 50; 287} 124 75 674 
1920 Se aN 38 34 30 26 9 5 16 34) 123) 302) 254) 135) 1,006 
Average....1.. 31 21 27 15 7 3 14 26 95} 327) 198) 102 866 
Cabhage: : 
TOG ee eee 41 35 36) Al 35 7 2 38 47 48 37 FA 388 
LOTTO ae 23 13 20 20 40 33 4 29 26 76 58 33 375 
OTS se yaaa 19 37 4l 48 65 28 23 50 70 90 75 34 580 
ISS Mt) ee 29 36 47 26 39 Tal 2ae 38 39 33 63 44 51 421 
1920; AGL ee. 94) 39 33 43 41 10 3 9 27 70 68 32 399 
Average.....1. 27 32 35 36 44 18 6 33 41 69 56 34 433 
Cantaloupes 
TGS Eek Soa) ce faa sed Ieee 2 0 nn oe a Ret Cod ei Se 7 88 75 47 op | isa 28 a 270 
IH Sic SLE RN PAY PSO tae A ea Ln ee pe 30| 137) 141 41 SL ep es eaters 360 
FIST Shs I UE I eee vt TF od ed IEE LE rn 63 57 Sica Set teas 128 
TRENIG) > Al SNS 20s eat ai ley Leaf |e a Dg Pe 125} 152 92 71 Ses ied iene a 448 
TLD 36 SIS PRG I A cc ee 96; 128) 104 66 PA Elica | arabs 396 
PANVICT LOG ia meaner |i rah Mek Saas | Ea |S ae 62; 101 95 56 Heer Saul ek 320 
Onions: 
TOT Ge Ma 30 20 30 20 22) 19 17 18 44 64 21 25 330 
OTe Ts 22 33 27 27 47 30 5 14 17 94) 80 11 407 
OUR eee Lame 7 20 29 13 36 8 11 20 46 75| 109 15 389 
19192 ces Toe 13 15 29 19 30 13 2 22 36 49 24 32 284 
L920 ep ee. 34 34 32 23 32, 22) 6 16 54 97 49 27 426 
Average....... 21 24) 29 20 33 18 8 18 39 76 57 22 367 
Peaches: 
VISAS, Sic sp Fee ae Pe RNR RYT Ga a OAC a 9 66 22 32 LO ea Eee 139 
UEC Re REINS ON cea SIG 2 a al Pad 11 58 92 42: ROR ES a sete 292 
GTS Re te etn (as eS GEES See LS Sa ae Mee Me 31 61 49 62 Di Ra ad ee nS 205 
CUD) 3A a RE Pel Ne Pah Gk i hee 25 61 97| 109 eee edesee 285 
HIELO Sy NS Gl RAM Ra biel opie cea 6 os aa oa ec 4 20 53 65° IG eee laaeeoe 158 
NACL NAST Se Mey IE eae ee A A Oe a Ey 16 51 63 62. DANE Ras Unie 216 
Potatoes ( white): sha 
TONG Meee Boe 140} 182} 340) 193) 246) 344 60 44, 165 291) 343) 174 2,522 
AAG af tne ag 108} 208| 244)° 107; 173) 237 98] 131) 138 498) 419} 185} 2,546 
HOTS eek tee 85) 164 262) 155) 242) 277) 184) 100) 188 352) 410) 183 2 602 
TTA i ee Baas 170} 160! 250) 257) 27, 280 87 90} 137 335) 290) 192 2 521 
TICES Sea a 136) 185! 243) 170) 130) 250 97 91) 225 296) 197} 125 2) 145 
Average 128} 180] 268] 176) 2143) 278, 105 91] 171 354) 332) 172 2, 467 


250 


BULLETIN 982, U. S. DEPARTMENT OF AGRICULTURE. 


TasLE 290.— Monthly ana yearly unloads of eight commodities at ten markets, in 
carlots, 1916 to 1920—Continued. 


KANSAS CIT Y—Continued. 


Crop and year. | Jan. | Feb. | Mar.| Apr. | May.| June.) July. | Aug. | Sept.| Oct. | Nov.| Dec. | Total. 
Strawberries: | 
1916. \see025222% | Soe AS ee 12! 53 140 11 co | ates EN oat reese allo ON ou 221 
IQL7\. rcrsoctsds Wivn eee sow mild ae | 39 88 34) 10 7A Ne punne purer era S| ers ERIM Oe 73 
1OTSe Mee tae OES FN 15). O17, 65 Rae brett Nae Pte PO ace VERY 100 
LOUD shy vey cele cy | ae REF AE IG SBR 43 Ul re GaP SIA So eae ee 50 
1920s sen tele ee ee 19 42 1d eye este oa) oeNiceata | tee Bred He) cl eee eee |e A Sk ee 68 
Average.--..-: foscebole cee: 9 30 69 11 Bere gael emer ae Fee See scene 2 122 
Tomatoes: 
GIG) Ge Geek 6 13 26) 41 40 96) AG |i 2 .GEe 4 11 13) 4 300 
LOT? PEEL 7 9 4| (16) 347) 295] 178 at, Sees { 4 4 1 266 
LOTS. S22. | 3 3 9) 29 32 50) 31 3 4 13 4 4 185 
19192 FE ee | 2 5 15 28 34 98 28) ANS 1| 8 13 3 235 
L920 3 tse Fo Suet | 6 15 24 19 28 74! Boe MER oe ee | 10 2 3 214 
Average.......| 5 9 16 27 36) 83 43 1 z 9 7 3 240 
WASHINGTON. 
Apples: 
LOIG RRS See 38 25| 39 24 14 PAREN i 2 64 141 88 22 459 
I) br peo eeacy| <a 10) 14) 16 16 Qe ete pee 2 58 118 7A 19 333 
TOTS ihe 14 30 31 24 iS] Papen ae 2 10 70) 247) 141 46) 633 
LONG Aes oe sae 22) ll 12 7 4 3 1 5 49 114 98 61 387 
LOQO epee ee 13) 24 42 25 36 il 1 12 55 207 142 32 590 
Average. 2:02. 19) 21 28 19 16 a 1 6 59} 165) 108 36 480 
Cabbage: 
TQUG AE bee! SBE W271) PSG ie (i Salt gate Reed eres | as LHI 2) 15) 20) 19233 |e O26 235 
QT 7p epee ea Gs 9) 6 ij 1 7 LD ee sata eee 30 54 42 18 186 
LOLS Eee ee 29 29 32 44 29 3 5] 31 45 47 44 33 371 
TOTO Rese Ts 33 30 33 24 33 8 1 14 17 38 32 24: 287 
NO 20 Breese 25 43 42 72 59 Bal Besa 1 10 37 48 24 393 
Average....... 26 27 30 35 28 11 1 10 24 42 38 23 294 
Cantaloupes: 
STO 1G 3s MS Mae is serie STA Ste) Oe OS ae 35 52 8 25 BI eel Sees 123 
TON Ey eee ee, Gita cl ane be, eae ateal DSis ahal Fea nba Beal Pa eel Pe de 62 9 19} esol Geen oe 99 
TST SHE Sh IU a 18 A rh A eg Co OTe 16 30 25 44 TUS ea i 126 
aNKe TUG) aA MU ale eso) Fea a aa date | ged 55 91 25 38 Da eaten ee ee 230 
PIG D0) Re een fe eae | SERRE Sea ae Fee UE AR ti SN 52) . 102 53 41 14 A eae 266 
ASV, CT ENS Cuetec rn NSU Es APA cy UES ASE ae thaloe 32 67 24 33 12 Lice 169 
Onions: 
NOG Ree ees 19 1 11 10 19 2 1 6 27 22 12 7 137 
URN El Mayes merce 9 3 3 2 14 7 7 3 8 33 14 5 108 
AQ US veel aie keane 5 19 12 7 26 12 16 14 24 41 25 19 220 
NOT Oe Ne SEM 12 16 10 2 16 13 9 12 22 23 20 19 174 
LODO} tA Dae 11 14 19 10 49 35 1 2 17 33 19 16 226 
Average.-..... 11 11 jl 6 25 14 7 7 20 30 18 13 173 
Peaches: 
ICY S aes eae tg Fase nl peter Reese ae | REE St A) ET pee PARED as BL 4 36 3] 60 20s see aces 123 
BL Oy (Aare Rn Sears nial) PURE Bee | rk etal iSt LE eam et ea ES ae 2 33 12 41 D2 | serene aoa 120 
ICON Sa Ss gy ea) Peg ol pea a ret 6 37 55 18 21 pease) eee 138 
TSN UG 2's NA a Pe TS DAR TMU gpI FS th i 28 57 42 28) Daa ced | Waease 158 
2 Paar svat 2) A ale Se Rene a Li ita Rl eh eR este 18 50 72 93 30/522 Fe 263 
ANN AS ee Sh Esaki fe Nah ha are MA ba 1 18 46 29 49 AT sos 28e ae 160 
Potatoes (white): 
TOIGHE Sey ee 38 25 65 50 58 26 21 20 59 44 9 2 417 
IK Ey fal Baa ae re 6 12 13 9 51 40 18 23 83 84 54 46 439 
LOTS Mec sos: 53 83 80 71 95] 140) 114) 153! 125} 108 98 93| 1, 213 
TOL ere 5 oe She 80 49 66 79 61; 134 82 86 86] 136 89 52; 1,000 
1920 fee es 71 45 49 43 81 145 66 95 91 67 82 50 885 
Average......- 50 43 55 50 69 97 60 75 89 88 66 49 791 
Strawberries: 
OIG Rees chs eteaeers||oseuts ala\ tous 1 Giles area eles eos sehen sees 2 ee tee | Pee 7 
1 Ny A ea srs nA TI fh ATC eu 4 Gag abse) Saeinee emis o erste oh ol mec 10 
1 OS a eT ya cacrennia | mem a Ul TA 2 7 QH eee t ss Ai els cs eee EB Phe a arate 18 
UIC) Re Jar ae ab ae i ne Bee ATE eco Weta ease 1 31 WS PRES be aie Lose h Tees See lpg ER aes 50 
TK 70) | SNe el ie 3 3 13 51 Ey See ae] I iaitedes neers omega cs otic 75 
Averaged: Maa gii ts 1! 1 Bld. y220 1 Seal ts ee aoe eet Cee Et 32 
Tomatoes: | 
TICS ERA ROTO ee rey 5 26 39 33 OOo s eeeal eich cas eke seeks [ete eens Eee 1 134 
1917 steer. dosal.. tose ihe inet 3 45] 37 0 3 alee 1 105 
TOTS Mowe) Heae 1 1 7 38 29 SA) o cone MH ct oa | a 1 115 
1OLO sep US at 1 4 15 37 38 55 Gee sere eee ee 1 1 158 
ODO ety eos il 22 45 34 15 45 RS] pee ea ay OO Bite: 180 
Average..-.... 3 7 19 30 32 41 40 Sle 1 Lichen 1 138 


251 


MARKET STATISTICS. 


‘ojo, du00uy 1 


Z19‘T [Le ‘I lors ‘T |21T ‘% |eze‘e |26L‘s 91z‘% |1S6‘S |s6r‘s |Sth‘e |LIZ‘e FOR‘ |10L‘% leFe‘% |zFE‘e \Z0T ‘2 690°9 \9eS‘F Ise F \esz‘¢ |8¢0 ‘TT|T09 ‘OT/9EE ‘TT/966'2 1/T6T ‘OT 
621% {806 ‘T 68z‘¢ |9ITF |L98‘s |FS0‘s |FeeF |200‘2 \299'9 [Fee ‘8 |922°9 1608 8 
Soper ee | Peacon Baee aoe 9 01 6 Il naseea |G ge SS ie ht ees 
63 {ET 9g (9% {19 eet |F9  |IT ler ire |tor zz 
Ir |s6e {I Pie Sees Soper less | Seas [entre ese 
sae or =e I ees ses | eee er | ee 
1 |g L me Beas | Renae, Perio REEDS 
G6 8G ee LET GSI lee aSTy ele eenGm TIL 
|p G5 — AlGhrer al ee ere fea na | ees (gees 
Or |r |g LT (6 g cr 8 Seale 
PL Ge Cee Gee 16 aE ies [Pe nces Pa anor ease 
€90‘€ |S62°T SOTT |TOP  |9L0‘T |T 9 F I 8 
128 -|861‘T '9G2 68ST '6IZ‘T |ke izes 12 \9F 
Zee alte [Glee sce TSE 10ers sO Ce S g FE 
st  |9 1 |g OT Spiaee LARGE (EE SNE SI RSE RSE 
we 12 «STS PES BON See, fpcT «66h pk | 
oc ke 6g ch |ees |Zsr‘T |sso jeG8 |sor1 |eT9 
yer ce aly 2 g¢  joet = jk LAT STITT ~—(|28 
pompege fe ceeer |e Searle esse “""l2eT OTT |S . |sor [er 
re kes (SOT. sh Pe fps. US. Shr, [b0z 
ole ame |e eege |e Sere fh eS PSr [eI OPE ‘T LOFT [OFF . 
10‘T \6¢¢ ecg ‘T loch 726 gue F lore % |FE9‘= [COE ‘e 1/186 9 
eset (Senate waees (poaay ie “""""le— SOT LOT = PUT «Gh ~—«|9eT 
ocd eel tue | Fees ||ascees el |26 |\IZE |pS — |96r 
poe Glia t|eteeaaa | pees eet z Se ee tee a ees 
Tl |9F (28 (Stl lor ezr eee orr 9 
i} { I | ! 
ese |F9G__ lege 16 ~—sfgct e999 ~—sgoe =r seer = 66 —st96 =sesk Ss FRTsi6ez—sfete lets ‘T \ec6‘T |699 Z10‘€ |IGL‘T 1/288 ‘T 
eee Sell I I PeSeee ii CO IISE [a eee |e Pete te z Seine ei 
9 mw (el i|F 8 ig ees |i © f ¢ 1G FOL {LF 1 |OST 
g 41 {9 9¢ 9 er 6 jos~—sieeSsd 7 FOL FS TSS (061 |TLT 
z0c (08  |c9t OST get gsc |czz och Get js8 [zt |ct9 FZ ‘S JOLT‘ 1/010 T 
or 6 |e9~=s|sm—S—*«é«diET.SCséd' CCE Ghee ICG 6Ge lena 20a Be alee g 16 GZ 69 +9 (OILS 
Or ‘|9T poe Oe aa 
ie = |perees Bees | awe gt | Sasa 
ra) g g 9 
[eorceng eae: ; €&  {T : 
OG6T | GIGI | 81GI | ATGT | YIGT | OHI | GIGI | STGT | LTE | 9TGT | OZET | 6IGT | STET | LT6L | 9T6T | OT6T GIGT | SIGE | ZT6T | OT6E | OZET | GIGI | SGT | LT6I | 9T6T 
‘smo’y “49 “ysingsyytg “erydyjopellyd ‘oseorgy, “yI0 X MON 


77-7" pejareq 
pus poxog [e10,, 


PSS SEONG, 

sqiodumy 
7775" 1040 TTV 
SeeRne >“ sesueyIy 
“77*">-99ssouule y, 
"777" "> -BYSBIGON 
"777 ">" “TIMOSSTPL 
Hagstiess == =e MOT 
7-7-7 "= BI0SAUUITTL 
“WISTOOST MA 
so" = = “esto 
"77> Stour 
BUCIPUT 


REQOURO SEO 2225495 (6) 
"7 BIUISILA 380M 
77899" BTUTS ITA, 
pitciie “--puppAIey 
"77777" 9I@MBIOC 
----eTueATASUUOg 
------K9sio¢ MON 
“7°""""°9I0Z MON 
-- “syjesnyoessey, 
SEEGS -* -4U0ULIO A. 
“olTysdue yx, MON 
vrrett ss = ouTe TA 


“papa Lliog 


oe 100 TV 
777 >>" **BTULIOFTTRY) 


“-== 1102010 
“"*-"TOI3UTYSe M 
sorts s os =-0NepT 
“Wein 
"7" "-OOTXO], MON 
“2777 """"ODBIOTOD 
"ooo" BUBIUOW, 


“paxog 


“8481S 
SUTJCUISIIO, 


“OZ6L 91 9T6T ‘s}0).409 ua ‘urbhrto fo saynjy fig ‘sjayanut ua? yo spoojun hyimax :saaddy—{6Z AIAV\L, 


ULTURE. 


) 


1 


BULLETIN 982, U. S. DEPARTMENT OF AGRIC 


252 


{ | 
8c | 689 | L19‘T| OSh‘T! OST ‘T| 989 | BeE‘T|"-~~- ~~ polerzeq 
pues poxog [810], 
60S | £60 ‘T|""- "TRIO, 
DODGSE LOSS ATE (OHIO [ 
81Z 77> 1090 T1Y 
one toae a= eo DOSULU YON 
62 “"*""=-9geSsouUuey, 
mS ae “7 ">" SBsuByy 
ees oie ~""“BYSBIGSN 
T vos os >= TIMOSsipL 
Ds ae vores ss" BMOT 
cress sess es* = ej0semurpy 
woes eyes ss" * CISHOOST MA 
Gh O77 Wes TqOTA 
Gg yt SIOUTITT 
8g 7777 BueIpuy 
cl liajqsdeea HOMO 
OZ [7 °° BIUTSITA 480, 
eer: 7) BTUIBIT A 
“---puepAleyy 
OF |--*-BtueayAsuueg 
OPE |" 7777 OX MON 
T “oirysduiey MON 
gg jt eure 
*pajaLlDg 
SST | 88T | 06r | #6 |9F | Fog | Ise | Sse | Z8E PEI | OFS | Ser | ZS | S8l | uer | is | “TROL, 
See ae sees ene Eee ee F 9 SOUR SAl Kiyrsirs|Ppoxcse Slop Ssltp = |ne = Pees “1040 TLV 
ated Specs Sere ae an O85 ly SS ahOT TG. ER ee see al boee  REUO Np 
I |¢ TS 2 SE EE 211-92 Mrs Selo el Geeneecoe ee |e es SE es HOROIO 
€8 | Tp | 6&% | 88% | GOS | S8T 146 =| $I | 69€ | ZEL | 291 | FOL | 62 |"-~--UO|suTysSeM 
SRE PSHE iy ee lupiomell taame slash L 8 LT eh9= | |69 0G. |i — | UBD: 
yee be IL HCN WOT Ts CI GEL PP OF OT Pe ee ae re igen ar ao eae ate em ce | ———_ ““-OpeiofoD 
| *patog 
OC6T | GIGI | 8T6T | LT6T | OT6T | OZET | GIT | ST6I | LIGT | OIGT | OZ6T | GIGE | SIGT | LIGT | 9T6T | OZ6T | TET | STGT | ZT6T | OT6T | OZET | BIGT | STIGT | LIST | 9T6T Sia 
| 
SUTYVUISIIO 
“UOISUTYSE MA. “AYIQ SBSURYT “sTTOdRveUUT)L ‘neg 49 “TYeUUOUID 


‘ponurjyuoj—Z6T 0} 9T6T ‘sp02Up9 Wr ‘urhrwo fo sanzy hq ‘sjayuvw Ua} yw spoojun hywvax ‘sa9ddy—{6Z ATAV I, 


253 


«1040 [LV,, UT pepniouy g ‘ajotduroouy, 


299 ‘T| 986 ‘T| oe ‘T 


099 9FZ | 8S8 | TOO‘T] 286 | 26z‘T| SLT ‘T 
We Ske | ve |S 


Ege ‘T| 268 ‘T| @ze‘T| TFI‘T] 998‘T| 908‘%! Toe ‘z| 088 ‘Z| 220 ‘Gx1| 020 ‘Z|"""~ "TRIO, 


8 RANSON KGW ire Me PS Nit 810 ‘1|"* °°" "40030 TV 
6ST | 148 | 69 | 68% | 29 | 26 | 8 (2) [77777 BILIONTeD 
sears syerssss*Ope.10[op) 
9 eS ON 

(c)_ |-7 77 eueIsInoOT 
socceets > == Tt GISSISSTL 
"o>" *“BUleqely 
“gessouula f, 
75> Axon TOY 
coesee © “TIMOssil 
peaeecarmer th 27K) f 
*- B{0SOUULYL 
“7 "= "" TISHOOST MM 
77° UB SIOIAL 
2 eR 
soe se ss" eueIpuy 


5. 


1 
J 


STATISTIC 


MARKET 


c99 | 6&@ 
8 or as las 861 | LOT 
epee | AO) T € € G 
9 &@ &% SOL | 66 I8L , 981 | 8IL | 66¢ 
Or & && TZ G OF v v I 
€OL | ¥@ 16 681 | og 6IT | T& &6 l@ 
T 4 v ia! LT G I Or v 


“**ephol 
(z) | BUT[OIeD YINOS 
(zg) |" BUI[OIeD GION 
*-BTUTSIT A 
og | puepAren 
€ ---e1eATAsumed 
Aesiet MON 


0s6 |-"7"" "410A MON 


o19 
GL 
by 
609 | 920‘T] 9% | 9F2 | T08 | 988 | z2e0‘T| Zo2 | 186 | 8E 18 Té & &$ OIG | G82 


(G6T | GIGT | ST6T | LTET | OTT | OS6T | GIGT | ST6I | AT6T | 9IGT | OZ6T | GIGI | SI6T | ATEI | 9T6T | OS6T | BIGI | ST6T | LIT | 9T6T | OZ6T | GT6T | 8T6T | ZT6T | 9TET een 
“oes 


SULeUISIIGQ 
“smMoTy “49 “ysIN Gs “erqdyopeyd ‘oseolyD “YIOX MON 


‘0@6T 0} 9T6L ‘s1op4n9 ur “urhrso fo sang fig ‘sjayunu Ua} yo spoozun hijpsoax :abvqquvgo—'76S ATAVL, 


BULLETIN 982, U. S. DEPARTMENT OF AGRICULTURE. 


254 


9 él 1 8 Biota ae ekaele Ate cr | 92 | 16 | % |*“ButoIng INOS 
we | GR | G6 Fa Gh OLS AES O61 | 96 | SFE | Ise |" BUTO BO YIION 
8t |%L | 18 | 901 | 8t | 98 ase $08 | Shh | O8E | PIP [°° °° 7 *puypArep 
SP GOT | 9F (Gs) 9% OF re 9€Z | PHO | ERE | OOF | °° OIBMBIOd 
ei enone ita sera elms") OZ | OLT | Bet | OFT |-~*-*-Aesi0L MON 

AS | SE) |S ine OR TEL Se al é eo es tao 3 ee me 
OZ61 | 6T6T | ST6T | LT6T | 9T6T | OZ6T | GLGT | ST6T | LT6T | 9I6T | OZ6T | GIGI | STGT | LZTGT | HTT | OZ6T | GIGI | IGT | ZTSL | 9TT | OZ6T | GGL | ST6L | LI6T | OT6T 
0481S 
« at pe TE ee a \s r AT Set Eo ee: SUTYVUISIIQ 
‘smo'y “49 ‘ysngs}4ld “erydpopeplyd ‘osROIY,) “yO K MIN 
: “066 02 9L6T ‘sjop4no ur ‘urbrso fo sayy fig ‘sjayunut uaz qo spoojun hjpwwax :sadnoynjyupJV—'EbZ ATAV, 
e6e | 28% | TLE | O8T | Gee | 66 | Tor | O8¢ | ozs | 88E | Ter | or | 2g |18 |Gez | 2 |e | Fo |9F | GZ SSP | -18}0y, 
¢ ee ale sieicis ste, T € ¥ Te |777° 77719140 lV 
OF 9 ra 1@ tall I £2) Cine) |e ea 10S Fetes | omental |e ||C aer ay oc “BICLIOJI[B) 
> il abel Orie | preys  t opeeee [le Reames le pape sy *~ =" -.0pBi0i0p 
I G 1% I Rare RI RIE SEES ee Tetnaeeal teem CAL 
4 £6 rei red ate z T € "77>" BUBISMO'T 
8 petal so ean melee ope T Gira lSgrrs alee. hie ROR Site ~- >> “1d dIssisst 
Sar eases rac as \\ eae = | eae tt Pas ay Seem kA (23 eee aes ““BULeqBly 


“* === -90ssouud,[, 
“-7* KyonQUO sy 


Reena e perichieen [ered hott I pa ae nS el ea eS a (ent Or DOP ~>- LMOssty 
sheers opie ts Re es ages nae I z eee Sea MO F 
Potgaee aos oie gpd oa ees | hase Y [Cente 6 II “=> == =e OSOUUTIAL 
PEASE NES Fhe Ie BoCRDS BAAS? 6 r (qt aoa UISUODSI A. 
i Sn See |e try Ree: ~ ae Se Ghee laa 21 [077777 URSTOUN 
cee elegy Hives Talis pace ope eas os I P TE J-7 777 > stounriyl 
BESSHE PS CRRG ECR able A AT MPa I US ae ey Pecans (Cea A Seal eligi aCe ee ee ICO aR 0| COP a Onn oe 0 GSer0t paca eb COR (A (ee PREC ar BuvIpUy 
Sanped|canncs sonscd|jaxocodlocoace SBoRballssopca|cconde gg. [ttt ONO 
PST Iv 9 LT 06 pete 9 Ieee | eee LO 1H 
Lg iG bP ST bP =apige| Pape meaees|\aaor seas jeans sca meevheapant A) jaezae = 2 pec CUNT) Ue HAO) 
02 ee CCl eee 9 i ineanaty fas Sa PR Pea NO soa Fae fae see eal eae 2@ |7 7 BTU ITA 
9 GT I I fa 66 L sess") pT [* BIUBATASMUO 
6ET 89T | 8T@ | O@E | FST T&@ | L8G | G6 €80 | 7 OX AON 

OZ6T | GIGI | SIGT | LTGT | OTGT | OZ6T | GIGT | STBT | LTGT | 9IGT | OZET | GIGT | STGT | LTT | YTGT | OZ6T | GIGT | STGT | LTET | OTIGT | O@6T| GIGT | ST6T | LATGT | 9161 ere 

“9309 
BUIPVUISIIO 

“UOPSUTYSB MA “AYIO SBSUBYT “sTodvouurlyy, [neg 49S ‘TPYVUUTOUID 


“‘ponulyuoyj—oz6r 02 976 ‘s2oj4n9 Ur ‘urbrso fo sajnjig fig ‘sjayunm uaz yo spoozun fijpwvaX 


L0bpqqvpo— 6% AIAV AL, 


250 


MARKET STATISTICS. 


026T 


616T 


ST6I 


LI61 


6I16T 


8T6T 


9T6T 


6161 | 8T6T | LT6T 


ST 
FIE 


(63 
€& 


He} 
6LZ_| SI 
OF 
0% 
FEI 
8¢ 


“TOUSUTYSe MA 


“sTTodvauulp, 


6161 | 8161 | LI6T 


0261) 6161 


ST6I 


Wed 48 


“TeUUDUID 


LI61 


9T6T 


"* 100 TLV 
“* BEUICITIEO 
~~" “BPBAIN 


“-SBxoy 


RO TINOSSTJL 
“-> > -BUeIpuy 
enn 1 60) ff 
7777" "= "BT 81004) 
“euTpo1eg yyNOS 
“BUT[OIBO YIION 
“7 ""-pDuelAIB IAL 
Bp eoees dIVMBIOG 


"24818 
BUTJCULSTIO 


986 ‘T| 690 ‘T 


es |c01 
109 
je 
66 
Sines ec 
SLI 
1) 
ele 


6& 


See G 
8ST 


f 
4 


Gog ‘g] IFT‘ 


&S 


PFE ‘T] S90 ‘T 


€ 
OFT 


“"**7TR1OL 


as 1040 ITV 
~- BIUOFITED 
"Tess" ""BPBAO NT 
5 ee SB UOZTIY: 
“OOTXO, MONT 
Sere er Op®B10[0D 
">">" Sesuey ry 
‘: PE SS EG f 
SSeS Te eeSsouuey, 
"777" ">> *EIMOSSTI. 
777 WesTyoIN 
Seana “STOUT 
eget ge “-BusIpuy 
Se IFC) cl 
Toros BTS ICA 


982, U. S. DEPARTMENT OF AGRICULTURE. 


BULLETIN 


256 


Tse | Sth | 6Fo | gece | TOS | STITT] 926 | 80% ‘T) 82T‘T 868 ‘T] BPS ‘1| 9091! LG ‘T] Lee ‘T] ‘OF ‘T] G69 | OFT ‘T] OSF ‘I] 220‘F| 108%] COF‘F] 999‘F 1] TS6‘Fl> >>> LeIOY, 

IT z foul DA LCOS Sh |e 22 GP | PR c% ve | SFT | OST | 08 gg € g OUZs = RGSS seas TOL | Og¢ soz. 77°77 > sqjaodury 
L IT rf) 1S «16 ral 9 Fl ST The | Ses" 16 6 £% fb 6b oh | OL 11 18 | LP The |°777 7° 710490 TV 
I Gene); tT 1a et | TFL | 2g 21 TL 8 69 | ar 902 | ect | Ger | ee | ks | HAE | Soe | FIT | €6% | 86 |°°°° 7 BTUAMO;TTBD 
see nee T sence 1 male wie ele meses IT eer eae 3 I Se eee ee eee ee c at eels re LT 9 I OL oa pra Dis 1 eee Fi Alpaa ka UO OLE 
€1 G L ; tI 93 «| er «6/8 G 0% | BI 4 ra OF | 88 | 9% 12 | 09 I OF Flee pen sa ¢ “UOT SUTYSV MA 
z | ¢ SI ) 1 Tee sok ene Agee |sacqate plo koonl tebe: (6 ee ECT L 6 L cI 6¢ T cag nie hf I 6 “777 *"-OpBsopoD 
ge #9 IIT | 84% | POT | 822 GLZ €91 | 892 | Icr | coe | Zee | 90E | 62 | Zor | SIF | OOL | Ger 680 T | SLG |" "°°" "> 75 55Sexeq; 
BRROag ral L L GRt aa aeees G z I itt f € Or oT or £9 I 61 iT ef BUBISTNOT 
z I I ae leg 9 €8 Lt (cicta taeas I 6 LG | I a Zo | ee "| 62 98 77> AoN}UOy 
tt 19 «| Ok | 86 | gor | F 1Z II él 6F | 8 rat ¢ Lt 1 Gao ime A tae Re 29 60 i Fitton eNOE 
g 6r kag go 19 it I Cig ais | ae a fb r ¢ 61 L Sram ai 61 es SE | 7 BIUSATIUTW 
TI L LI 8G | SF I G I eee hy [eee I G9 Toa SS Reg 0G. |) 2 iy Or 0% j 777" * UTSMOOST AL 
Or 8% 1 b £% oF GG eT t ra 6 ee rd Lb ST £9 | 6c | ZL 0% “7 URSIN 
1Z 07 LY 99 | 62 i 19 CU lees I L re 16 =| 89 he Le ST 19 |-61 96 (i Per Peso, * STOUNTIT 
Set 98 €91. | Og eet | 60% 9 1g ae | &% gg Tee | Let | OL 0G | Ol | 6h | Suz | Tee | 98ax | GOS [7° <7" BUBIpUL 
09 98 eg 1-St__ | 80t_ | &ST EbZ 6ct | 9OL | GET | 46 | ST GS t 1° Or W6er i 26¢ | sec [soar | sp ee amen’) 16 (6) 
Dees [pees pgs | ese ¢ 8% Il me or |6 Pap aia) (ia |S eee | 9 8 cel | Gh | oF | 89 L 7700 RITSIT A, 
lee lca aes pS aa ae Teale 6 8% 6 cl fae Od a oye area ey Sete oe Beall tc 61 EI I i "pussy 
z OF €e 02 L TT 9 | % T I Susi esas 6 €o | LT 6 Sg BruBaTAsuueg 
£ GR h Teen [ages SPR Ht eel | OL | 08 ¢ Fé trons Ww iz OI | GIF | IS, | ess | eG | 7** -Avsuae MON 
ST Cel G8 PLE | 299 | Gk | T9P | GEL | TE ra oe 8T $96 | 622 ‘T} 269 ‘T! G60 ‘1 1] FIO ‘Z| ">> OA MON 
ae Gr 1¢ LG | LO’ | LST | 9M Py] eres | ook | ako. | Lbr | Shor | 899 | “S}eSNyOBssUy 

OZ6T | GIGT | SIGT | ZTGT | 9TGL | OSGI | 6161 | STLGT | LEGT | YT6L | OZ6T | GIGT | STGI | LIGT | 9T6T | OZ6T | GIET | 8I6T | LT6T | 9T6T | OzeT | BTEI | STET | ZT6T | 9T6T aor 
"0481S 
Sat = ane aa ee SRS er cc = x Pa BuTAVUIsIIO 
“STOO'T “YY YSN Spl. ‘vIydpopvply ‘OSROTYO “YO A MON 


‘OZ6I 00 9I6L ‘sjopipa ur ‘urbriso fo sappy fig ‘sjayunu ua} yD spoojun fipunaX /suovug—'F6Z ATAVL, 


257 


MARKET STATISTICS. 


“ojo, dunoouy 1 


886 


LE j ¥ 
‘Cane G 


92a} 9L6 


68 Sts Tg 


> 


Mm CNAMWHM A 
a4 


-----TeI0g, 


sree Sy 70d uy 
“7 > deqyo TLV 
RESP e “VUUIIOFITR 
“7 2""="= YO8dTO, 
"=" 1WOPSUTYSYM. 
0) eee “= ="-OpBa0TO,) 
-""SBXOT 
spares BURISIOT 
Se EL AYOn}UIST 
557955 BMOT 

“7 ">>" BJOSAUMUTFL 
UTSUODST MA 
U’STYOTN 
"o> 78 = StounTIT 
“77 =""""BURIDUT 
org, 
bool aes 7777) BIUTRIT A 
Bees "=" puURTAIe I 
“BTU \TASUeg 
SORE RRS AOSIOf MON 
eee eis YAO XK WON 
~-I> “sq aSNpVsseyy 


O@6T | GI6T | STGT | LIGT | OTGT | OZET | GIGI | SITET | LIGT | 9T6T | OZ6T 


616 | ST6T | ZT6T | OTGT | OCT | GTET | ST6T | LTET | OT6GT | OZ6T) GIGT | ST6T | LTET 


“TOISUTYSB AA “AVIO sesuesy “sTTOdeouuIW, ‘ned 49. “TYBUUTOUIO 


9T6T 


70489 
SUTeUISTIO 


53187—21—Bull. 982——17 


oo 


192 ‘T| Lg8 ‘T| 090 ‘T] 290‘T| 626 | 909 ‘e} 986 ‘e} €89‘E) Oz9“E| G68 ‘E)"* ~~“ 1830, 

LT 6% 1g GT 8T L 8 Gle [7777777 190440 TLV 

06 GL 11@ | 8L4T | 66 99% | FIZ Se °° * *  *BLUIOsITBO 

L9 6 09 II ¢ 66 P £ “77> UO4SUIYSB AA 

it 6 G Seca eae we | [sl gt) Sielons |ie atate| FePecl e “-=*>-QUBD] 

poe 1é OF (Gees iy ene |p oer PAu! € GB 

zoe | 69 | 248 | OF {Tt ct | 6L Pere Ope10jop 

002 | €9 | Set | 6 |) 8h | 2 "777" *-SBsueyIY 

ee, Nee ess. WFOL ise alte 4am eben "777" BUIOYBELO 

96T | GES | 98 POT | BT ¢ Fe SEO T, 

Cy eae |X) eae | eee (feet |Past (tL 7777s" > -BUTeq BLY 

tel Os g acaaliol Hg ¢ ---9assouUdo,L 

CT Peau |) aKS LY aS < ee sores =" TIMOSslpy 

v1 G 19 PS mam | es Seer te cecal | -sosnee he eal [case ofl beeen OAD EU) HL 

Til | 9 at (die | pearaas| eet |e aetna |e ea |S. |e ce “***"SIOUTTIT 

ece | ZLe | 69T | 02 099 ‘T| 690 ‘Z| FIT ‘Z| TOT ‘T] 618 |"**> ">>> *~BEs100x) 

Se a | ee Rene ale ee 1G 9 1K6 6 see" ")" = BulpoIey YINOYS 

piece aeaes| i eoaimeae| boe cabernet aad AS? XG 6a gg € “BUT[OIB() Y410 N 

j j 98 ¥ I I 81 8¢ TOL |* ~*~ BrutsaTA S04 

ea een | 28: ol T 621 | 99 9¢ lr 8S reer BIUTS IT A 

ca 62 I oP 1@ z siesieS'sl Silt Sasee (10 [acme a aaa eT Cs LG Gg 8ZI | 8F “>> puspAie yy 
OL 9 I vy Or, Soe ear |G FSS 5L08 29 G8 901 | 2 “=> =" QI MBlOM 
83 oP O€ GIT OF 81 6 ae oor | aC econ (OAT KG OF TL OL *-R1UBATASUUO 
6 8 CTeerlaples 4|c0b 9 (a0 seceecierssretosceestsssse>) Ogg | 188 | S68 | LOT ‘I! 6h |--~ ~~ Aossor MON 
£22 | OFT | 68 60h | SEO | 88t | Te 8€ 981. 8 €¢ 61 69 119 | 6FE | SET | 916 | 266 |°°"~" "HIOA MON 

6161 | ST6T | LTGT | 9IGL | OZ6T | GIGI | ST6T | LZT61 | YI6T | OT | GIGT | 8T6T | LT6L | YI6T | OZET | GLGT | 8IGT | ATET | YTGT | OT | GIGT | STGT | LTGT | YTGT 
8781S 
SUTYBUIDTIIG, 
*stno’y “49 “ysan sid “eTYydpopvpliyd ‘osRoryO “YI0.K MON 


‘OZ6L 07 9T6L ‘sp074n0 ur ‘urbrto fo saynzg hq ‘sjayanu Ua} yo spnojun hpuwax ‘sayodDag—'G6Z ATAVL, 


259 


wn 
ie) 
a 
isa 
Ww 
— 
iS 
< 
A 
w 
= 
e 
i 
FS 
<q 
a 


£92 8ST | 8&1 

6 z2R Se él 

see FS aa 

eed ea 

eM T 

Bae Bee ee 

Be Bee hee hoe 

g¢ 18 18 

“ekses| IE 8 

€& 8 G 

19 It ¢ 

L9 OT € 

ST LT uy 

b 8 9 

I 6 T 

SG € € 

9T § 9 

OZ6I | GIGI | 8IGT | LIGL | 9T6T | OC6T | GIGT | STGT | ATET | OT6T | OZEL | GLET | 8TGT | LTT | OTGT | OZET | GIGI | 8IGT | LIGT | 9T6T 
“UO LSUIYSe MA “AQTO SBSUBIT *sTTOdvaUUI;, 


ned 45 


O@6T | 6161 | ST6T 


"TROL 
QL f-777" 7" -s0NI0 TY 


TL [077777 erT0FTTRVO 
se ree-ls>-> “OAs TITYSE AA. 
"77 =" -OUBPT 

SS aang 

; "77" "OPBIO[OD 
op *"svsuey ry 
eescle ~-BULOye TAO 
0g [ttt ttt sexog, 


--euleqely 
G 77" *99ssouTeg, 
TO 77> NMOssTp 
QL [7772755 WesTyOIYy 
Te Wes SCOUT 


“**-|> -guTforeg WINOS 
77757715" BUTTOIBD YQION 
TE |>7 *BIUISITA 480 
Gf Bras A, 
sr rstetss sess = pUePAIeyAy 
nortt sis" "52° "9B RTO CE 
elueayAsuue gd 
srrctsinssss-K9sI0 pf) MON 


OSE -|--77 77 OA MON 
LIGT | 9T6T 
“97819 
SUT}BUISIIO 


“TyBUUTUID 


Jil \eoe 2D See NAOT) = 


BULLETIN 982, U. S. DEPARTMENT OF AGRICULTURE. 


6T6T 


ST6T 


LI6T 


9T6T 


616T | 8T6T 


616T 


ST6T 


SOT 
Tat 
CST 
66 

TOL 
g 
Th 


8ST ‘ZI |LL¥ ‘Z|609 ‘6 


Gameuelce 
LYE (202 
LSE TRS 
LIT {#88 
0g jogs 
Onto 

ero [zoe 
7 © (9 

el ieita 
TOL eT 
7. (SOT 
19g |6Lze 
196 |STe 
TSI [6s 
69 [98 
er leg 
Sit [Fit 
Gra) 108 
og lez 
ce  |L6T 
LIZ \6¥ 
9% iF 
G6 Fe 


ST6T 


Sar ‘ZTbGP SLT 


ee CSh ‘T 
oer. |S 

it dt ots 
$8 
oor 
PPT 
or 

8e 
tad 
I6T 
$6 
SIT 
&% 


POGHTc near 


260 


“Yysngs} a 


“erly opellyg 


SLE ‘ST 
tL) 
O0T 

g 


0&8 “6T/109 “zr |629 “02|" ~~~ “1890.7, 


91% 
9T 


909 
1% 


LI6L 


sop f-7777 7 sqaodwry 
996 [77777 sO} ITV 
wee ee ets se <<-BrTO}NBO 
T “TOI SUTYSB AA, 
roates|eeeeee === -QURDT 


oe all pea OBO 
**=*"OpBIO[OD 


PGS fe) ae store AUT COLO AAA 
Sashes PRS G eI TO TN 
“7 """SRSuvyIy 
sesee15"9"*"BTIOURTHO 
eiedd anaes Sh A 
“BUBISINO'T 
soteert=s==-10dISsIssT 
I “eee * = BUleq BLY 
srs “>= 9essouuoy, 
cisions | ee asinie Korn Oisy: 
++ psislecic sie “-""SesuByy 
"77" "BySBIGON 
set Boxed YING 
sores B03 YON 
“7*"""""TINOSSTV 
Seve pitenta'e Re SRG MOT: 


6F "777" BIOSOUUTPL 
62 77>" TTSUODST MA. 
698 9 [7777 UeSTOTW 
9T Torres ss" stoulltyl 
bE : “BueIpUT 
IT Fe eee LO, 
280°] SPOT 
9 777 5""" "BTS IOOx) 
ep 7 BUTFOIBH YING 
SOP | BUTOIBD YON 
090 °F |7277 777" BrUTsaTA 
cL To puepArey 
oa "=" ""9IBMBIOC 
eL ~--eBrUBA[ASUUO 
72ers Aoslor MON 
OFL “G |°"""" YIO.X MON 
QL ~“syosnyorsse yy, 
AB) [fac ae e ~~ OUTRW 
9T61 
“09819 
SUYVUIBIIOQ 


ie <A) Bors -9j0[dur00uy ; 
= 


$88 | 000‘T| E12 ‘T] 6 | LIF | eI ‘Z| 1Z¢‘2| 209 ‘Z| 9Fe‘2| 22 ‘Z| 992 | 86 | Lee | 96T‘T| 9G0‘T| ZeP | OST | Gar | OTF | szz | est‘z| 2F0‘c| Sso‘T| exe ‘T] OI9‘Tl"-">*-“TeIOL, 


T co “>> -s310dury 
@.| et | at.) 2777" *s0uj0 Ty 
Slee see ae es lee eee BOLO EG 
| eT | 9 [ete uogsuTyse AA 


ATe> |/gene| 9 ee6|"5<72=- > aenoreps 
oy | % value re | seereley Bes |e eral eye S|tetes |e EEE) CEE | ets see 


abe ---opel0[on 
Ty esee| pe cec|sesesc|- 222 == STO AK 
SiSEGs| es “BeG| fast |-s> > CUT OK 
T 29) Ts) @ | oc ce esameyay: 
wersce|etsess| po loess" "=e TTOyeDC 


8 

4 if & Speeeelieees | COr 
“| &T 
“| LES 
"| ¥% 
&@ 
“| 6E 
Bebeas bss Get leencss| seca |e hee --] 9g 


BES O0G|Ooone Rcan S| epost ore al ar gy 96 OIT SF ¥ g 8 & SE [oo sexed 
oo oe ppcoo|lpacuteliae -=-1 @¢ 6FL | 6¢ ¥ hineaelal LT LG. | 6) |" °° >> euetstno'y 
Seaeaee Se ee Se as BP [ekee | ebaa eee ie eee oe eee bee we | 2 |-7°->-iddjsstsstyy 
Seon Bor a o|recee=|os acta anecaell re 1z e ; {one S| Sh wend] oy peel DeSean O&T | 8G | -* "> Bureqely 
Sera il Sabie os a ey re SE | Spee dl Gane) eraceh| elle G Bac Al Shee <7] We ay pees | Spee el Pere I Sis eee FI ic[e) ey “doSs0lo J, 


Vi. | de. |-77-7--Anonjuey 
Soha cotet| ial eas |p eee RON MIST 


=e 2 eH “yoo >=" Bx SBIGON 


Bar TN ee noel pean call peers |e A= S| STP el AEG SIT | 66 &F &T GEA Tes) 19 0g LT C0) Ge Bion ce 
Seti encom | teehee epee eed Sree eT Te [2GUGe eV OGE (n0GGs a1 00h2 1 |ac ners a eeabeel ha See g TSE ie ll ae eke 


BUD BS St ooe Peon be SsbA BACB Oo ane. hays SP Zee | 6Giee ae es @ Zz ve OSte =| Sse ies perl here eel yf g z T g Teas} 80H’ YIMOS 
SS008e |p 30080) kacdoe| la samara onde cé6 | 60e | zoe | oor | oor | ¢ 7% |9 L 6g | L Or 2 6 c& | 93 | 79 | 6G | OL =| Te 777 eIoeC UIAON 
DeSean cel pocbbelle soos Perea Sie (STs (Glee lapis laTehe <\amcs ¥ 7 Cher | Cbs ole Skea Thee [Pie sie Seueclene st 9... |b) panessrN, 


ate 2 sakes ke Seer S| See ay T Teseries.c Ss BM OT 
Sea | kai 0Z ee | See GLL | 6LL | FOS | SLG | 28S | OFO | GHZ | FZ | SOP | 68g gg #9 GOS | O& | T6L | 99% | 20S | SIL | PIL |°° "°° * BJoseuUT, 
(a6 TOL | O9T | ¢ 2 PEL | SP 6 LT 9G OL LI ST cg 14 08 02 lal “"""""1 086 | 089 | G4h | 9%8 | SST |-~ “UISTOOST MA 
9% L1G | 888 | OTT | GOS | OL zeae | be asmerd [wasp (eae ah Raat (seh eee ees | a eetreet ee acpi len eee fe caine | ey Sate |= = a ase “"""") 669 | 61S | 846 | OLT | FOP [~~ °° >> WeSTYSIW, 
1 § Hera eT IT cI ESE Sey ee oo oS a SOUL 

= : ¢ 8 8 Sea |e ~-eueIpuy 
II &1 €1 (Ran Fearne O90 (0) 
&6 QOL. | SOT | 9G | >>> > BpMopur 
4 0€ G 4 anemia 18:2" (0) 9) 
Pee iord| We. € "77" "|" -BulporeD YITLOS 
68 1g 80r |.9¢ * BUTLOIeD U}ION 
718 OTT | SG@ | > 77 OTUESIT A 
j & z WG 7 pULPAIB 
[Eee AS Spas 6 OL 777 OIBMVTOT 
¢ See nl IZ “--" RITA [ASTUOG, 
1Ké IT 99 €6 | 77 Aos.1oe MON 
L1G § j 61 “oo yO XR MON 
rie aes figs I ¥ Z “oe * SOUTBYAL 


MARKET STATISTICS. 


GS iG 8 9 L pein eae ate | Bee aeren | pherkes ns 


O@6T | 6I6T | 8T6T LTGT | OT6T | OCET | GIGI | SITET | ATT | OTGT | OZ6T | GIGT | SGT | ATET | 9T6T | OZET | GIGT | STGT | AT6T | 9TGT | OZET | GIGI | SLI | AT6L | 9T6T 


“04218 
SUI{VUISTIO 


“MOYSUTYSe MA “A1IQ SesuB yy “sTTOdeouulW, "(neg 419 *TYBUUIOUIO 


SS ee 


BULLETIN 982, U. S. DEPARTMENT OF AGRICULTURE. 


262 


[890 
Torres r9T0 TV 
ere “sesuBeyly 
PRES ORES SF “oes s*""BUBISINO'T 
06 | 8L Tiir itt emeqely 
GOL | LST "7717s" eassouueL, 
ae a ere "ITI TTL TEMosst 
eas aa Seta ae | ee eae cee ADO J 
aa 2 FEL OBIO 
ze | OF TT BpHOLT 
igbipee ool reses = “*BUuT[OIBD ION 

OZ6I | GIGT | STGI | LIGT | OTET | Oz6T | BIG | STG | LEI | OTT | OzEr | SESE} 816r |. AT6K.| OT6E |: Oc6r | 616R | TEL | ATBL | OTGT jc OZOH pGTEL |-BT6E ILT6L.|:B16) | au 
ay 
Saas pe cae: paeeewa = | SUIZeVULSTIO 
*U0ISULYSE MA “AVIO sesuBy ‘stodeauury, “Tned °4S “TyeuUUUT) | 

e |or j2z |os | 1st jest | oor | uz | cer | to | 162 | ere | woe | 629 | ose | 606 | 9¥2‘r| ozs | o16 | 699‘t| coz‘t| 868 | 902 ‘t| 122 ‘z| ose Z|-----“ 110m, 
8g ae ft |e | Or yk | eh |to 777 oaemonty 
ras i 8% T 9 St ila ft alet — $2) Ga oe eee SESH BLY: 
ra yes | 9€ |e | 8% | St | t |i2 2 euelsmoy 
z OG ||| 9. -| Td ea eS" ee SSS 
eens eee eee ee ais “irr t eureqeTy 
Or c62 | FI | 2 | OF “i Ti Tf reessouueL 
¢ 0g peepee (| eens “roses KyonqQuey 
wee c9 Ti TT TTT Emosstyy 
o q g gat “7 **BMOT 
een La Nah vo rtr Ts UesTqORN 
i2bS ol hee Tortitr ns stournny 
pepe Yar (Fal § oa5 ~"e8UueIpuy 
Sees a Be SESS oa SSO © 
el | 96 | 9S | BST | SLE 777 -BpHOoTa 
vorsecyestorsy yo deste ge |s-euyforeo ynos 
“"7"7"| 906 | L6@ | LEE | 80E | SLB [7 " BUTTOID UZION 
Gel | 8h | 6 | OFS | GST |77 7°77 BrUTsITA 
"| G&L | FOL | ces | L8o | 6F | [77777 pueyArey_ 
"7777] 96 | €F | SFL | FOF | GFE [777777 TeeMBTEC 
"77T7] TOS | €8e | HSS | FOL | GEL [77777 “AosIOP MON 
coe fal 9FL | ¥8 | 6L | ZOE | Soe |--7"- “MIO MON 

OB6T | GT6T | ST6T | LTGT | OTET | OZET | GIGT | STI | LT6T | 9T6T | OZET | GIGT | STET | LT6T | OTT | OZET | GIGI | STGT | ATET | TET | OZ6I | GIGT | STET | TET | 9TET -agiio 

PSF SUI}VUISTIO 
“sInO’T “48 “ysingsy id “erydpoperyd ‘osBoTyD “YIOX MON 


‘OZ6I 0} 9 I6L ‘S70 700 w “unBuso fo ‘saqv1g fq ‘sjaysnw Ua} yw spoojun hipuwaX “sarLuaqnv.g—' 16% ATAV, 


263 


MARKET STATISTICS. 


"940d m00uy t 


GES _| SST | 99% | 00E | 6F og +9 GL 


68eeo | Glee ele eles SOT a cere Se cees aR 
Sees ey I 6 Cora Ss ae BT 
co 1Ge)6 «6 FE 61 ce oe 
cer | 12 | LOE | 20 | 2t |% or |¢ SHES |s00 = 2a sees aSEXOTy 
ys leep es |sek- a|n8 9 8 Bae 8 Tg |" °° -*-tddisstssty 
g 
I 
g 


2E_| 68h |" [BIOL 


54 Soe ease eee STUOC UL: 


vs 4 “755 = 1040 ITV 
T T SIUIO}T BD 


eoScSo ET pean uae eon a «l6er |e 09 | LOT *-“gessouuey, 
PESO Ce OOS09| FF I L 574 6 PROF SRS Gage E re eee Ere ( Pose | oe | Sg ace |S iter eaetcetes | eae ene LT OSST IN 


9€ 09 =| €6 SéT 61 &T 4 gg T ¥ II T 61 Gel | 98 | 86 LL | 898 | °° BPLIOT 


OZ6T | GIGI | SI6T | LTGT | OT6T | OZ6T | GIGT | STET | LTGT | YTET | OZET | GIGI | STGT | LIGT | OTT | OZET | GIGT | STET | ZTET | 9I6T | OZ6T | GI6L | ST6T | ZT6T | 9T6T 


"8981S 
SUTeUsIO 


“UOUSUTYSeM *£4IO SeSUBT *sTTOdeouUIT, [neg 49 “‘IYVUUuLUlD 


29 | SLE |. 79 | 28% | SFE | GOL | £66 | 9TO'T| Gt6 | F9E‘T| 928 | She | 869 | 269 | 6r0'r 661‘T| 0Z0‘T) S0O‘T| E£E‘T SeF‘T| EgT“e 9862] 6zz‘e| OTE‘E 1] 216‘%|\"** “1210, 


g OT en See el sterol | (pee Soe (D AEE IeT SoS pone L Selene ee eee TOME 
I ¢ II z Bee eT z L (Ff eee RRR Ren cea cecsog Ragec? (6 g 8 |°°7 77° - 40090 ITV 
L Sees P CT g T 9 9 1Z T IF I ¢ 1% | 8F OT 777° BItIOsTTVD 
g eel | OLE | 26 | OIT | 16 | SIT | TF I cI g cI € ia c sorrets 5 sexe, 
i I 9 ae Pecan cn] eae a L eager nar | apeenae seoncse| weenie eee Setanta ieeaeiantons | eeu eens OCLC TS ILO 
& g 9 #6 9@I | OST | OOT | Z8T | 40% | 961 | Z2r | GFT T&@ | 8lZ Teg [7° °° “Idd Isstsstpy 
ig 8 "===77108 | 29 | 6¢L | PHT | OFL | T SESE grees € LI voseesios* == -99ssouue J, 
is SSI Spe CoE Tae 0) T | 0G €I FSS | Seas So” | Se S8 S5.| eieeieie ee a Be penne [|= Seem Sm oie TL TLOSSTING 
. ed ee ed en eg Pe ed ed eee ccsl|eseeces ceecectoress> -TeSTTOIA 
I geese seis ee eae BOS “SIOULTIT 
z Seseee ; weseeee| t seeesee--etreIpUT 
cg eee ee Dmtecsles foes | See ae OO) 
6S g9¢ | Fe¢g 080‘T| Z8S‘T 1] #12 ‘1\°°° "°°" BPNOLT 
ig Ssitsie Se meee GOQCOS LE P sores "-BTZI00N) a‘ 
I aie oie | Sesinee i iy t= «| -eul[oreD YyyNOg 
I 9 | Or coesse}ecesse= BTS ITA. 
cI Tg |18 |19 | 68 OL [°° puepAleN, 
CBee z G ¢ 8 € | eremelod 
I 9 Bers |cG 8  |6L |e jst |g _ |---eraeajAsuueg 
Ir |0 6 8¢ 022 ‘T| 682 | 1Z8*t] 6S¢‘T | Set ‘T|"°**“Aeszor MON 
6 #1 6 & 9 seiriecen eT cy 6| TS =| ZT | 92 FL | OA MON 
OZ6T | GIGL | SIGT | ATGT | 916T | OZ6T | GIGT | STGT | LI6T | 9T6T | OZET | 6I6T | ST6T | LT6T | 9IGT | OZET | GIGT | ST6T | ZTET | 9161 | OZET | BIEL | STET | ZT6T | 9T6T a 
SUTJVUISIIO 


‘sIno'y 49 “Ysngs}ig “erydjeperlnd ‘oseoIyD _ “¥I0X MON 


“OG6L 02 9L6L ‘sjo7.1v0 wr ‘urbrso fo saynig hq ‘szayspum Ua} 7D spoozun fij.0ax /$20jDWL0., —’86% ATAVL, 


264 


BULLETIN 982, U. S. DEPARTMENT OF AGRICULTURE. 


TABLE 299.— Yearly unloads of eight commodities at tan markets, in carlots, 1916 to 1920. 


Crop and 
year. 


Average 
Cabbage: 
LOTGSI ye. 


Average 


19105110 

1920: 2... 

Average 
Onions: 


Average 
Peaches: 


Average 
Potatoes 


1920.2... 

Average 
Straw- 
|. berries: 

191GEt 3. 


Tomatoes: 


Average 
Total: 


Average 


-|120; 601 


New 
York. 


10, 191 
17, 996 
11, 336 
10, 601 
11, 058 
210, 236 


2,070 
1 2,027 
2, 880 
2,301 
2, 306 
22,317 


3, 141 
3, 365 
3, 029 
3, 867 
4,213 
3, 523 


4,951 
1 4, 666 
4, 465 
4, 801 
4,072 
24,591 


3, 395 
3, 620 
3, 683 
3,935 
3, 506 
3, 628 


20, 629 


19, 330 
18, 378 
17, 424 
219,272 


2,780 
2,771 
1, 206 


2 48, 458 


Chi- 


cago. 


Fhile- | pitts- |_St.- |Cincin-| _ St. 
phia. burgh. | Louis. | nati. | Paul. 

3,342} 3,445} 3,225) 1,338 589 
2,343) 2,498} 2,117 636 284 
2,701] 2,951) 1,540) 1,180 410 
2,864] 2,216} 1,379} 1,450 227 
3,217 2, 792 1, 612 1, 617 401 
2,893} 2,780) 1,975 1, 234 382 
1,565} 1,461 987| 452 75 
15325) 896} 1,001 425 46 
1,936} 1,670 858 577 54 
1,662} 1,172 746 557 53 
1,906) 1,297 660 596 74 
1,679} 1,299 850 521 60 
924, 1,530 397 442 90) 
815; 1,140 285 418 85 
493} 1,068 286 389 38) 
1,049} 1,702 305 597 92 
1,091 1, 275) 179 554 60 
874| 1,343 290 - 480 73 
1,574, 1,441 801 284 83 
1,606} 1,178 753 286 50 
1, 542 1, 208 549 276 25 
1, 398 976 438 226 61 
1,554) 1,115 381 283 40 
1,535) 1,184 584 271 52 
1,084) 1,459 347 499 84 
827) 1,167 348 495 69 
892 1,010 188 415 97 
944) 1,221 334 631 128 
847 849 182 481 36 
919} 1,141 280 504 83 
6,568) 7,327) 2,867|/ 1,610 725 
6,441} 5,185) 2,904) 1,573 410 
6, 823] 6,516) 2,739) 1,538 125 
7,668] 7,326) 2,756) 2,047 150 
7,190} 5,614) 2,019) 2,189 437 
6,938} 6,394) 2,657} 1,791 369 
585 644 181 251 180 
679 "435 89 287 82 
304 271 77 255 52 
243 166 45 232) 58 
291 185 43 80 49 
420 340 87 221 84 
1,049} 1,364 348 439 61 
696 945 237 347 “27 
698] 1,016 64 191 39 
943 993 178 202 24 
826 765 62 218 15 
842} 1,017 178 279 33 
16,691; 18,671; 9,153} 5,315)’ 1, 887 
14,732} 13,444) 7,734| 4,467) 1,053 
15,389) 15,710} 6,301) 4,771 840 
16,771} 15,772) 6,181} 5,942 793 
16,922} 13,892} 5,138! 6,018) 1,112 
16,101) 15,498) 6,901) 5,303) 1,137 


Min- Kansas| Wash- 


neap- 
olis. 


City. 


ington. Total. 


459| 29, 663 
333) 1 22.116 
633| 26, 514 
387| 26,215 
590| 29, 859 
480] 2 26, 873 


235| _ 8,674 
186} 17,503 
371] 10,305 
9, 085 
9, 107 
2 8935 


8,720 
7, 502 
6, 734 
10, 397 
10, 189 
8, 708 


137] 11,197 
108] 1 10, 349 
220| 9,444 
174| 9, 844 
226] 9,441 
173] 2 10, 055 


123} 8, 269 
120} 8, 195 
138] 7, 771 
158] 9, 105 
263] 7,653 
160} 8,199 


417| 55, 846 
439} 1 50, 904 
1, 213 53, 760 
L 000 54, 502 
885 49, 961 
791) 2 52, 995 


7} 6,836 
5, 635 
3,278 
3, 089 
2, 986 
4, 365 


134| 8, 162 
17341 


180 
138] 2 if 116 


1,635] 137, 367 
1, 400|1119, 545 
9) 834] 124, 415 
2) 444) 129) 026 
2; 878| 126,314 
2) 23812127, 333 


1 Reports incomplete. 


2. ncluding incomplete reports of 1917. 
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TaBLE 300.—Potatoes (including sweet): Imports into the United States, by countries, 
years ending June 80, 1916 and 1917, and calendar years 1918 to 1920.1 


Imported from— 


Canada 
Mexico 


Year ending June 30— Calendar year— 
1916 1917 1918 1919 1920 
Bushels. Bushels. Bushels. Bushels. Bushels. 

161, 260 186, 775 193, 093 225, 745 159, 963 
27,576 | 2,844,364 | 1,904,798 | 5,307,724 5, 052, 212 
14,214 24, S88 5,348 10, 083 10, 925 
eee tis aie! D2 FOOSE aietascram sete | Sisiers cleate siete 11, 573 
6, 482 435 255 134 827, 312 
209, 532 | 3,079,025 | 1,201,494 | 5,543,686 6, 061, 995 


1 Compiled from Foreign Commerce and Navigation of the United States. 


TaBLeE 301. 


Potatoes (except sweet): Exports from the United States, by countries of 


destination, years ending June 80, 1916 and 1917, and calendar years 1918 to 1920.3 


Year ending June 30— | Calendar year— 
Exported to— r 
1916 1917 1918 1919 1920 
| | 
Af 
Bushels. | Bushels. | Bushels. Bushels. Bushels. 

Eerrmivicl ammeter re NLR et 56, 077 41, 733 23, 433 20, 163 32,151 
Canad aaa ean RnR We es ee 230, 115 574, 190 | 781, 574 610, 622 856, 430 
Guatemala 13, 139 16,013 | 7, 701 11, 127 9, 193 
Honduras 11, 355 8, 406 7, 931 9, 588 10, 194 
Panama 280, 725 154, 268 | 76, 287 60, 647 77, 247 
IGG 0) ee bat Ses aR USES Seeos 104. 776 179, 731 352, 274 315, 523 287,191 
Newfoundland and Labrador. _..........-- 12, 474 2,418 10,382 1, 646 2,211 
iBraitisheyiestln dics mies) yuh) ee 76, 007 45, 176 | 46, 936 46, 933 38, 621 
CUpAleen OMI Laine 8 Less 2, 324,882 | 1,278,148 | 2,396,550 | 2,325,097 | 2,679, 684 
WommicanRepublicns Meee wee. 15 641 17, 318 | 22, 359 19, 524 35, 976 
Other Westilindiest! ie eet 26, 010 23, 871 | | 33,578 42, 956 27,345 
PAM SOMIGUIA Aor den ils Lecelrcravaveratctorcroms lo niuterane 472, 983 6, 750 2,970 2, 200 1, 108 
TEN GENCITL IS SOO 2) 2 Sa IS i 182, 277 69, 789 10, 994 23,723 7, 071 
Colombians wae aE Sak Pe ARG 28, 080 11, 524 1, 653 3, 330 3, 184 
British) Guiana sas: - 2.5 VA ooh 39, 007 16, 133 35, 337 34, 204 21,622 
Uruguay. .....-. 1s a a Ea IgE Re 74, 716 550 | Sy Peds bk Mike ey 500 
Wenezielac aeeeG sis oii) Cee SM A. J OROR 16, 434 12,061 11, 008 9, 986 18, 456 
@Mther coumtriestae). AL we 2 Reh e 53, 062 30, 922 31, 948 105, 083 45, 381 

TYEE GO UT BIG 0 3 RR ON a tS et 4,017,760 | 2,489,001 | 3,853,187] 3,642,322 | 4,153,565 


' 1 Compiled from Foreign Commerce and Navigation of the United States. 


TaBLE 302.—Onions: Imports into the United States, by countries, years ending June 
80, 1916 and 1917, and calendar years 1918 to 1920.3 ; 


Imported from— 


3. 


United Kingdom 
Canada 


t 
Other countries 


Year ending June 30— Calendar year— 
1916 1917 1918 1919 1920 
Bushels Bushels. Bushels. Bushels. Bushels. 

590,717 | 1,422,572 153, 558 568,540 | 1,414,910 
35, 118 DOES TAs Ny UN ONT 13, 264 54, 749 
4,367 56, 421 8,475 26, 328 8, 712 
7, 150 28, 337 7, 084 16270520 ae eae 
23, 553 63, 730 5, 280 4,431 24,414 
5, 212 DeSales eaet AE MUNIN Fee AE Oa 176 
29, 457 48, 609 2, 440 8, 949 27, 571 
3, 73 9, 765 487 7, 492 19, 894 
112, 544 89,075 83, 121 94, 796 74, 345 
Ed = See a URE OEM 10, 486 189, 108 
3, 991 23, 383 584 5, 130 5, 279 
815,872 | 1,757, 948 261, 029 740,686 | 1,819, 158 


1 Compiled from’ Foreign Commerce. and Navigation of the United States. 
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TABLE 303.—Onions: Exports from the United States, by cowntries of destination, years 
ending June 30, 1916 and 1917, and calendar years 1918 to 1920.1 


Year ending June 30— 


Calendar year— 


Exported to— 
1916 1917 1918 1919 1920 
Bushels. Bushels. Bushels. Bushels. Bushels. 

Canadian ren se Tse oc eee a ce fee ote 257, 632 207, 852 190, 216 | 218, 129 264, 262 
FLONGURAS 2). er ARCO SOE LAGS E Te BO 5, 818 4,315 4, 693 4, 864 5, 322 
PANAMA. eS ATA OE Le ORS nd ee 60, 890 43, 237 43, 999 31, 649 41, 003 
Mexicories: 2 kaeases eee Sl ea oe 21, 898 36, 893 54, 206 46, 207 52, 133 
Newfoundland and Labrador 8, 111 3, 027 15, 537 10, 268 2, 924 
Jamaica 7, 237 3, 960 3, 528 | 3, 349 4,095 
Wurbatss eters cae SRSA Ae Sy, ARNE SS 106, 163 77, 012 299, 800 400, 560 485, 266. 
Dominican Republic 9, 698 7, 906 11,171 12, 056 20, 601 
ANIStr ali ae? NCUA Ie eek a vans awe Uo eee 26, 166 1 632 6, 242 10, 589° 
New Zealand -.-......2...2 SPN IA eas ead 20, 218 2, 456 6, 628 | 10, 919 17, 841 
M@rinidadsand Tobago: saevescasasyeedoe sane 3, 734 236 17,349 9, 757 5, 470: 
British: Guiana. Lsssescsees teceee loses e 1,685 64 13, 055 12, 321 7, 188 
Other countries esses sswac ns ccees cece 34, 489 22, 342 32, 041 50, 638 29, 084 

TO ase odes Mee wccinee melee nes 563, 739 409, 301 692, 855 | 815, 959 945, 773 


1 Compiled from Foreign Commerce and Navigation of the United States. 


TaBLE 304.—Apples (green or ripe): Exports from the United States, by countries of 
destination, years ending June 30, 1916 and 1917, and calendar years 1918 to 1920.' 


Year ending June 30— 


Calendar year— 


Exported to— 
1916 
Barrels. 

Menmarke Pee Oe CSS Me SL SEG. 56, 520 
INSOLE WA Via. 2 a CBOs Bh NEOs Co) PER 25, 323 
Swedenes saa gii be Sao Ne eer 8, 787 
United) Kingdom ee: (Se Sasa Se cee eee 874, 587 
Canadas. Tee. She BR NE Sues SaaS oe 301, 986 
Panama sis saat Ee nay ee ebes 9, 341 
Mexicos esse. sale RE ER SERA OS 10, 365 
COT 0) Re LE SA ae 28, 210 
Argentina 1 0:eR Oss k Bee GR Rp 44,003 
TAZ ree hol a eller a Blaha ci oe 28, 486 
NUStrALA oo BEREAN oe. seteee a eee oo Se 34, 809 
INieweZealara dle ee eee 0) SRR RLE eae 5, 273 
Philippine lslandswe sy sess se ce cee soe 8, 283 
Othericountries 232): 2s ee eGR SSS 30, 348 
Totals ges Ce US ne 1, 466, 321 


1 


1 Compiled from Foreign Commerce and Navigation of the United States. 


1917 1918 1919 1920 
| 
Barrels. Barrels. | Barrels. Barrels. 
11, 989 2, 201 33, 281 12, 982 
20, 410 667 147, 586 67, 434 
SHGYE tae ea 34, 950 14, 432 
1, 147, 412 125,987 | 1,209,855} 1,250, 033 
314, 955 331, 453 | 158, 859 274, 358 
10, 118 2,161 | 3, 567 7, 701 
36, 686 50, 261 23,565 37, 925 
30, 093 29,345 | «26, 548 32, 263 
58, 453 4,704 15, 159 32, 688 
25, 297 5,573 |. 16, 880 24) 656 
25, 343 33: || Ra 3, 766 
6, 812 1, 237 | 2, 249 1, 402 
12) 479 11, 596 15, 682 11, 026 
36, 377 14, 698 24, 193 27, 045 
1, 739, 997 579,916 | 1,712,367 | 1,797,711 
i 
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TasLE 305.—Lemons and oranges: Exports from the United States, by countries of 
destination, years ending June 30, 1916 and 1917, and calendar years 1918 to 1920.1 


Year ending June 30— Calendar year— 
Exported to— 
1916 1917 1918 1919 1920 
Lemons: Bores. Boxes. Bores. Boxes. Boxes. 

Canada...---.-- Hee yong snot tee Le 135, 183 143, 709 176, 982 270, 758 254, 695 
PPM AIM As eee see oes ee Late pede ic) Saye ate 2,475 2,255 398 999 2, 333 
MOxICOs seb ays te s oss sho) ee deel be ay 1, 073 1, 814 1, 235 1, 062 1,681 
@hinaies 2 hee - 4, 967 6, 216 4, 526 11, 950 10, 817 
Russia in Asi 7, 484 | Gata) | sa eos Cee 31 40 
Australia -....- 9, 799 D7 BU0 || Peceerclt seciee 3, 380 1, 630 
New Zealand 6, 370 8, 482 4,450 | 10, 466 12, 306 
Philippine Islands...........-.-----.-- 3, 517 2, 993 2,607 | 4, 240 4, 956 
Other countriessii je so kos ee ljoee- se 4, 252 3, 013 3, 149 | 4, 030 4, 592 

TODS 28 SBS SNEM Ba ee ee ibe eire Hie eens 175, 070 174, 938 193, 347 306, 916 293, 050 

Oranges: 

ATA NAM es rere wicinis cieeic wes viaterejeje eviews 12, 682 14, 787 2, 493 45, 267 5, 732 
SCO aT eee ee eT NN Maas 10, 664 G5329)5 eee es 6,175 3, 975 
BS CIMA seers niscte cic wisisieveicjeicisteiaicistas 1, 925 3, 082 1, 201 1, 205 2, 821 
Cae are ee ne ahaa Lik ceimes 1, 489,746 | 1,726,394 827, 529 | 1,633, 421 1, 417, 001 
Teta ean ye ns Aare ea a Seay Cae Ra es 4,411 4, 026 174 5, 356 6, 077 
IMIGKICOM spree con enice eo nieee te cables 6, 207 27, 408 2, 988 5, 562 6, 583 
Newfoundland and Labrador.......... 4, 285 7, 673 7,378 12, 483 9, 324 
(OUste 8 Oe Cee SOROS SeRURS Cae eerie 1,300 2, 031 1, 277 6, 280 9, 870 
PNMIStT Al Al ees) ss ete on ke ose eee Abe 9, 301 LG SAN GU ey ere. eeee oe 2, 500 860 
WNieweZealan dieses tesa keke Set Ae 27,021 27,991 4, 564 27, 381 22, 496 
Philippineplslands: so j.. 4 sedate case 5, 302 7, 432 6, 059 14, 635 18, 496 
(Gol Sy 5CT Suk aN AA pega ae a esa 479 2, 174 456 5, 466 9, 475 
OPWeniCOumeMiesee bss. hee cc oeito cele ae USyAlg) 4, 629 3, 040 11, 737 5, 284 

Motalassteeee to 52 tases he cle dls 1,575,042 | 1, 850,372 857,159 | 1,777, 468 1, 517, 994 


1 Compiled from Foreign Commerce and Navigation of the United States. 
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| PART VI.—COTTON. 
i 
| lt TABLE 306.—Cotton, middling: Monthly average price, in cents per pound, at New 
| Hy Orleans. 
: 
l 
Month. _ |1910-11{1911-12|1912-13\1913-14|1914-1511915-16/1916-17 1917-1s|1918-19|1919-2011920-21 ot 
; 
{ 
AUB USE. eee 14.92 | 11.97 | 12.08 | 12.02 |....... 8.94 | 14.26 | 25.10 | 30.23 | 31.17 | 34.03 | 17.85 
September..... 13.53 | 11.29 | 11.37 | 13.11 | 8.42 | 10.40 | 15.27 | 21.68 | 33.28 | 30.38 | 27.35 | 16.87 
October.......- 14.22 | 9.61] 10.98 | 13.76 | 7.02 | 11.95 | 17.24 | 26.76 | 31.19 | 35.27 | 20.97 | 17.80 
November... 14.50 | 9.35 | 12.15 | 13.26 | 7.43 | 11.50 | 19.45 | 28.08 | 29.75 | 39.58 | 17.65 | 18.51 
December.....- 14.85 | 9.17 | 12.81 | 12.98 | 7.18 | 11.89 | 18.34 | 29.07 | 29.44 | 39.89 | 14.64] 18.56 
January......-. 14.95 | 9.52) 12.58 | 12.93 | 7.87 | 12.04 | 17.33 | 31.07 | 28.84 | 40.28 |-...... 18.74 
| February ......| 14.62 | 10.31 | 12.51 | 12.90 | 8.01 | 11.45 | 17.14 | 30.91 | 26.97 | 39.32 |.1....- 18. 41 
March.......... 14.54 | 10.65 | 12.45 | 12.95 | 8.34 | 11.73 | 17.94 | 32.76 | 26.84 | 40.69 |-.-_.-- 18. 89 
| pri 14.70 | 11.61.] 12.44 | 13.10 | 9.43 | 11.88 | 19.52 | 33.05 | 26.70 | 41.41 |._..... 19.38 
Mayrc os: Ee 15.46 | 11.71 | 12.29 | 13.36 | 9.04 | 12.61 | 20.06 | 28.94 | 29.36 | 40.32 |....... 19. 32 
Junpeets ee 15,27 | 12.07 | 12.44 | 13.79 | 9.12 | 12.80 | 24.17 | 30.70 | 32.09 | 40.52 |..-...2 20. 30 
iailyaeenee ee 14.30 | 12.93 | 12.31 | 13.34] 8.71 | 13.03 | 25.41 | 29.50 | 33.93 | 39.41 |..-__.- 20. 29 
Average....| 14.66 | 10.85 | 12.20 | 13.13 | 8.23 | 11.69 | 18.84 | 28.97 | 29.89 | 38.19 |..-.... 18. 67 


1 Figures prior to 1915, compiled from New York Cotton Exchange reports. 


TABLE 307.—Cotton, middling: Monthly average price, in cents per pound, at New 
Orleans. 


(Prices reduced to the 1913 basis.) 


Month. 1910-11 1911-12 1912-13 1913-14 1914-1511915-16|1916-17 1917-1811918-19|1919-20]1920-21 EYE: 
August......... 15.07 | 12.73 | 12.08 | 11.90 |....... 8,94 | 11.59 | 13.64 | 14.96 | 13.79 | 13.61} 12.73 
September... 13.67 | 12.01 | 11.37 | 12.85 | 817 | 10.61 | 12.02 | 11.91 | 16.08 | 13.81 | 11.30 | 12.25 
October........ 14, 36 | 10.22 | 10.98 | 13.62 | 7.09 | 11.83 | 12.96 | 14.87 | 15.29 | 15.82] 9.32] 12.70 
November..... 14.65 | 9.95 | 12.15 | 13.13] 7.58 | 11.27 | 13.60 | 15.43 | 14.44 | 17.21] 8.53] 12.94 
December...... 15.00 | 9.76 | 12.81 | 13.11 | 7.40 | 11.32 | 12.56 | 16.06 | 14.29 | 16.76] 7.75 | 12.91 
January........ 15.90 | 9.52 | 12.71 | 12.93 | 8.03 | 10.95 | 11.55 | 16.79 | 14.21 | 16.24 |_...... 12. 88 
February..--..- 15.55 | 10.31 | 12.51 | 13.03 | 8.01 | 10.31 | 11.06 | 16.62 | 13.69 | 15.79 |......- 12.69 
March: 30-2554! 15.47 | 10.65 | 12.58 | 13.08 | 8.42 | 10.29 | 11.21 | 17.52 | 13.35 | 16.08 |....... 12. 87 
Aprils 5.222. 15.64 | 11.61 | 12.69 | 13.37 | 9.53 | 10.24 | 11.42 | 17.39 | 13.15 | 15.68 |......- 13.07 
Mayee see 16.45 | 11.71 | 12.54 | 13.63 | 9.04 | 10.69 | 11.08 | 15.23 | 14.18 | 14.82 |_...... 12. 94 
Sunes: aes 16.24 | 12.07 | 12.44 | 14.07 | 9.21 | 10.85 | 13.14 | 15.91 | 15.50 | 15.06 |....... 13. 45 
Spilysee eet ate: 15.21 | 12.93 | 12.19 | 13.47 | 8.61 | 10.95 | 13.74 | 14.90 | 15.56 | 15.04 |....... 13. 26 

Average....} 15.27 | 11.12 | 12,25 | 13.18 | 8.28 | 10.69 | 12.16 | 15.52 | 14.56 | 15.50 |_...... 12. 85 


TaBLE 308.—Cotton: Estimated average price at first of month, in cents per pound, paid 
to producers. 


Month. 1910-11|1911-12 1912-13) 1913-14/1914-15|1915-16|1916-17|1917-18|1918-19|1919-20)1920—-21 aye 5 


Augusts:-:22-2- 14.3] 13.2] 12.0] 11.5] 12.4 8.1] 12.6] 24.3) 27.8 16.9 
September.-...-. 14.4; 11.8] 11.3] 11.8 8.7 8.5 | 14.6] 23.4] 32.2 16.7 
October.......- 13.3} 10.2} 11.2) 13.3 7.8| 11.2] 15.5] 23.3] 31.8 16.9 
November...-- 14.0 8.9} 10.9} 13.0 6.3] 11.6] 18.0] 27.3] 29.3 17.6 
December...... 14.1 8.8] 11.9} 12.2 6.8] 11.3] 19.6] 27.7] 27.6 17.6 
January.......- 14.4 8.4] 12.2] 11.7 6.6} 11.4] 17.1] 28.9] 28.7 17.5 
February. ---.- 14.3 9.0) 11.9] 11.9 7.4] 11.5] 16.8] 29.7] 24.9 17.4 
March®-2 22-3: 13.9 9.8| 11.8) 12.6 7.4] 111] 15.9] 30.2} 24.0 17.3 
April== te sseee 13.9} 10.1] 11.8] 11.9 81] 11.5] 180] 31.8] 245 17.9 
IMB Vaasa eee 14.2} 10.9} 11.6] 12.2 9.1] 11.5] 189] 28.5] 26.0 18.1 
JUNCE oe - es aeee 14.6} 11.0] 11.5 | 12.4 8.6] 12.2] 20.2] 27.4] 29.5 18.5 
OU Vioe ea aeeene 14.4) 11.2] 11.6] 12.4 8.6] 12.5] 24.7] 28.6] 31.1 19.3 

Average....| 14.2] 10.3] 11.6] 12.2 82] 11.0] 17.7] 27.6] 28.1 17.6 
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TABLE 309.—Cotton: Monthly exports of unmanufactured cotton. 
[In millions of pounds; i. e., 000,000 omitted.] 


Month. 1910—11)1911-12/1912-13)1913-14)1914—15/1915-16)1916-17}1917—-18}1918—19|1919-20)1920-21 eae 
August......... 128 128 110 137 11 83 217 234 149 243, 75 144 
September....- 399 530 391 491 67 263 284 236 188 119 119 297 
October:--.--.: 642 739 795 792 262 304 420 275 200 181 306 466 
November... .- 598 700 906 782 400 274 386 214 183 478 358 492 
December.....- 697 815 | . 726 636 629 291 401 243 307 451 414 520 
VANUAEY pee eee 522 729 471 543, 719 281 312 236 341 ATS Meine ee 463 
February-.--..-- 410 643 277 388 786 357 185 183 234 S20 dl eeeenten 379 
Marcheties ss): 211 573 193 360 631 239 181 159 259 CU iG Aeadoac 321 
Aprile nee. 2° 130 364 278 206 347 270 139 111 211 PHS) ooooride 233 
WIENS & ceoesouoe 158 191 241 203 320 262 194 149 228 WOH sadssce 213 
UU a oaecea ae 80 85 114 152 168 284 124 141 351 LPR adoanee 162 
ily ee 38 61 71 64 126 245 139 112 271 WO Naoaaise 123 

Total....- 4,013 | 5,558 | 4,573 | 4,754 | 4,466 | 3, 203 | 2,982 | 2,293 | 2,922) 3,380 |......- 3, 814 


1 Compiled from Monthly Summary of Foreign Commerce. 


TABLE 310.—Cotton seed: Estimated average price per ton paid to producers. 


Month. 1910-11]1911-12]1912~13/1913-14]1914~15|1915~-16|1916—17|1917-18]1918-19|1919-20|1920-21 10-yis 


av. 

IND MIS Rene sed Solleeeecse .45 |$18. 02 |$20. 24 |$20. 16 |$20. 14 |#35. 22 |856. 61 |261.34 |$66. 23 |$43. 22 | $35.38 
September 17.61 | 21.07 | 13.88 | 20.98 | 41.13 | 57.58 | 67.90 | 62.13 | 29.96 | 34. 66 
October.... 18.04 | 22.01 | 15.28 | 33.73 | 47.19 | 65.02 | 65.85 | 66.95 | 28.94 | 37.77 
November b 18.57 | 22.46 | 14.01 | 34.01 | 55.82 | 69.38 | 64.97 | 72.65 | 26.00 | 39.39 
December.....- - 3 21.42 | 23.48 | 17.73 | 35.54 | 56.35 | 68.29 | 65.05 | 69.07 | 19.83 | 39.93 
January.......- , 21.98 | 22.70 | 19.14 | 36.85 | 52.53 | 67.51 | 64.93 | 69.88 |....-.. 39. 84 
February.....- 6 22.01 | 23.37 | 23.33 | 36.75 | 51.43 | 66.95 | 64.65 | 69.34 |....... 40. 03 
Marcheence os. B 21.55 | 23.60 | 22.32 | 36.56 | 53.18 | 68.27 | 64.00 | 67.18 |....... 40. 04 
PANDY cree tect taie b b 21.89 | 24.17 | 22.69 | 38.13 | 55.94 | 68.08 | 64.28 | 68.71 |.....-- 40. 86 
INAV ce eeitc a o'< b ° 21.88 | 23.56 | 22.07 | 37.91 | 55.61 | 68.16 | 63.83 | 68.88 |_.....- 40. 66 
UpTs seesee Sas b 21.54 | 23.62 | 20.82 | 35.79 | 57.19 | 66.03 | 63.80 | 66.16 |....... 39. 76 
July..-..-------] 22.70 | 19.04 | 21.37 | 22.78 | 20.05 | 36.06 | 56.90 | 64.11 | 64.24 | 61.64 |....-.. 38. 89 

Average....| 25.38 | 18.03 | 20.49 | 22.77 | 19.29 | 33.54 | 51.54 | 65.50 | 64.57 | 67.40 |....-.. 38. 86 


TABLE 311. — Cottonseed oil: Monthly average price per hundredweight of spot prime 
summer yellow.! 


Month. 1910-11/1911-12])1912-13)1913-14/1914-15/1915-16)1916—17|1917—-18]1918-19|1919-20/1920-21 ely 
PATI TIS tiaeea ate oe $10. 84 | $5.85 | $6.47 | $8.88 | $6.67 | $5.78 | $9. 27 $14. 84 |$20. 25 $2: 88 |$12. 22 11.5 
September..... 10.12 | 6.96 | 6.38] 7.67] 5.87] 6.30 | 10.17 | 16.44 | 20.25 | 21.33 | 13.49 11.1 
October.---.--- 8.11 | 5.97 | 6.22) 7.00) 5.22) 7.71 | 11.75 | 17.99 | 20. 25 3, 00 | 11.20 11.3 
November....- 7.29 | 5.73] 6.01 | 7.05 | 5.55 |) 7.93 | 12.53 | 18.59 | 20.25 | 22.75 | 10.40 11.4 
December.....- 7.24 | 5.387 | 6.30] 6.86] 5.83] 8.38 | 12.38 | 18.65 | 20.25 | 21.50} 9.12 11.3 
January...-...- 7.32'| 5.39 | 6.25 | 6.98] 6.56] 8.59 | 12.32 | 20.09 |} 20.25 | 21.75 |......- 11.6 
February ....-- 7.03 | 5.54] 6.35] 7.12] 7.08 | 9.59 | 12.51 | 20.33 | 20.25 | 19.38 |..-..-- 11.5 
March.-..--...-] 6.60} 5.69 | 6.44 | 7.38 | 6.70 | 10.53 | 13.62 | 19.84] 20.25 | 19.26 |....... 11.6 
April:.....-.-..|,,6.19 | 6.46 | 6.96 | 7.51 | 6.61 | 10.73 | 15.30,|,19.75.| 21.25 | 18.52 |....... 11.9 
Mayor Ses caks 6.55 | 7.18} 7.01] 7.18] 6.40 | 10.91 | 16.23 | 20.00 | 21.25 | 18.91 |......- 12.2 
JuNeS -s2cess 22 6.43 | 6.86] 7.70 | 7.30) 6.17 | 10.91 | 16.26 | 20.25 ) 25.03 | 17.01 |.-..-.- 13.4 
iin lyst 5.89 | 6.67] 9.11 | 7.18 | 6.06 | 10.04 | 14.52 | 20.25 | 27.87 | 18.35 |....... 12.0 

Average....| 7.47 | 6.14 | 6.77 | 7.34 |° 6.23 | 8.95 | 13.07 | 18.91 | 21.41 | 20.25 |......- 11.7 


1 Compiled from New York Produce Exchange reports and Oil Paint and Drug Reporter. 
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TABLE 312.—Cottonseed oil: Monthly exports from the United States.' 
{In millions of pounds; i. e., 000,000 omitted.] 


Month. 1910-11)1911-12}1912-13)1913—14/1914—15|1915-16|1916—-17/1917-18|1918-19)1919-20/1920-21 ae 
ANIZUSE 22 oe Ae 5 12 13 6 5 25 8 4 3 9 3 9 
September..... 3 11 12 2 9 23 8 4 2 6 5 8 
October.:...... 6 26 16 12 17 20 11 4 4 12 7 13 
November....- 26 41 40 25 29 20 13 2 7 10 23 21 
December...... 29 68 39 27 38 28 14 4 12 pul 41 27 
January...) 25 66 41 30 38 28 18 4 26 BLY | ea Sere aes 29 
February....-. 26 39 38 17 42 22 9 10 32 20 | a Seas 26 
Marches 25-8 § 25 49 36 27 29 32 16 11 20 22) |S 27 
J3\]0) 08 pate 30 35 36 18 46 20 28 16 14 AD reapers 26 
Mayes enn inene 23 24 21 14 33 16 17 16 13 Pas ee ee Be 19 
JUNC Bees saees 20 13 13 7 27 11 12 19 31 ULES Se eu 16 
July. -2. 15 10 8 6 21 6 6 15 10 Ca ee 10 

Total......% joe 233 394 313 191 334 251 160 109 174 158: |. 33354 231 


1 Compiled from Monthly Summary of Foreign Commerce. 


TaBLE 313.—Cotton: New York prices, in cents per pound, for cotton for future delivery 
on contract; range for each month during season 1919-20. 


Delivery in— 
During month.| August. September. October. November. December. January. 
High. | Low. | High. | Low. | High. | Low. | High.) Low. | High.| Low. | High. | Low. 
| 
1919. 
PATIZUSte fos 32.70 | 29.60 | 34.38 | 29.70 | 35.50 | 29.75 | 34.70 | 31.50 | 35.35 | 29.89 | 35.20 | 29.86 
September..... 32, 20: | 28. 90-|. 31.39: | -28. 60°] 32.60 | 27.95 |.......|.-.---. 32.95 | 28.117] 33.02 |° 28.08 
October-./.-... 33.08 | 31.65 | 32.80 | 31.00 | 37.25 | 30.40 37.00 | 30.60 | 36.22 | 30.65 
November. ..-.| 35.00 | 28.00 | 33.75 | 28.00 | 32.00 | 27.60 |. 38.50 | 35.00 | 37.80 | 33.00 
December...... 31.30 | 29.00 | 30.50 | 28.00 | 29.85 | 27.03 40.00 | 35.95 | 38.10 | 34.02 
1920. 
January........ 32.25 | 30.93 | 31.60 | 30.40 | 31.40 | 29.30 | 31.00 | 29.45 | 30.90 | 28.90 | 38.86 | 37.00 
February. .....| 32.00 | 29.00 | 31.10- 28,80 | 30.78 27.62 | 29.40 | 29.00 | 30.20 | 27.25 | 29.90 | 27.25 
March. ........| 34.85 | 31.10 | 34.25 | 30.40 | 33.80 | 29.70 | 29.93 | 29.93 | 33.05 | 29.12 | 32.48 | 28.76 
| APIA assay 38. 50 | 35.92 | 37.50 | 35.50 | 37.25 | 33.77 | 35.34 | 34.28 | 36.20 | 33.00 | 35.28 | 32.50 
Maye ee eek 33 38.70 | 36.00 | 36.85 | 34.80 | 36.85 | 34.15 | 35.95 | 33.50 | 35.98 | 33.05 | 35.48 | 32.38 
June sacs eee 37.90 | 34.45 | 35.40 | 33.43 | 36.70 | 32.70 | 35.80 | 33.30 | 35.64 | 31.61 | 34.93 | 30.96 
July ae ee 38. 50 | 34.95 | 36.60 | 33.97 | 35.31 | 31.27 | 32.75 | 31.55 | 33.60 | 30.00 | 32.78 | 29.18 
Season..... 38.70 | 28.00 | 37.50 | 28.00 | 37.25 | 27.03 | 36.90 | 29.00 | 40.00 | 27.25 | 38.86 | 27.25 
1 
Delivery in— 
During month. | February. March. April. May. June. July. 
High. | Low. | High.| Low. | High.| Low. | High.| Low. | High.| Low. | High.| Low. 
1919. : 
AUeuSt..- eh ok 34.41 | 34.41 | 35.28 | 29.96 | 31.48 | 31.48 | 35.20 | 29.90 |.......|...--.- 32.07 | 31.00 
September..... 29) 50295 50) (S35 2028625 oes eelene ak oe 33.28 | 28.45 | 31.60 | 31.60 | 33.00 | 28.50 
October—./23. 2 35.15 | 33.97 | 35.66 | 30.75 | 34.72 | 32.00 | 35.35 | 30.85 | 33.18 | 33.18 | 34.80 | 31.25 
November. . ...| 36.20 | 36.20 | 37.26 | 31.15 | 36.00 | 33.80 | 36.73 | 30.20 |..-....|....... 36.34 | 29.35 
December...... 34.66 | 34.66 | 36.32 | 31.84 | 32.80 | 32.10 | 34.60 | 30.50 | 32.00 | 31.85 | 32.95 | 29.20 
1920. 
January........ 37.50 | 37.15 | 37.21 | 35.55 | 35.30 | 34.95 | 35.65 | 33.55 | 32.60 | 32.60 | 33.96} 31.59 
Hebruary..--2| 37:60 | 36: 54 |! 38) 25 1) 33.75"). 2 ee] ee 3523211131250") Boo. se eee eee 32.96 | 29.49 
Marche seen: 31.70 | 28.75 | 42.18 | 37.25 | 40.00 | 36.00 | 39.80 | 34.60 | 37.45 | 37.15 | 36.90 | 32.05 
LAPT See 34.85 | 32.25 | 34.35 | 32.00 | 41.90 | 40.00 | 42.50 | 39.60 | 41.68 | 39.30 | 40.25 | 36.80 
Maye eerie | 34.79 | 32.35 | 34.88 | 32.00 | 33.20 | 31.95 | 42.98 | 38.80 | 40.70 | 37.90 | 39.41 | 36.95 
Aon es canors 32.00 | 31.75 | 34.43 | 30.43 | 33.37 | 32.00 | 34.08 | 29.95 |.......].....-. 38.90 | 35.25 
July...........}/ 32.00 | 30.90 | 31.99 | 28.90 | 30.25 | 29.60 | 31.25 | 28.40 | 30.72 | 28.50 | 43.75 | 38.00 
Season..... 37.60 | 28.75 | 43.18 | 28.25 | 41.90 | 29.60 | 42.98 | 28.40 | 41.68 | 28.50 | 48.75 | 28.50 
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TaBLP 314.—Cotton: New Orleans prices, in cents per pound, for cotton for future 
delivery on contract; range for each month during season 1919-20. 


Delivery in— 


During month.| August. September. - October. November. | December. January. 
High. | Low. | High. | Low. | High. | Low. | High. | Low. |} High. | Low. | High.; Low. 
1919, | 
INTRTR a cee nisas| Ab SSeS eIAGOe Seal Sacseuel SASosoS | 35.50 | 29.60 |.......].--...2] 35.20 | 29.41 | 35.10 ) 29.45 
Sewers. 24 poder ebeaeslladobeda seueuar S300 ER P28NC0) aes ae ee. niet 32.91 | 27.90 | 32.92 | 27.88 
OTe Ye ease BE eoo] Seeeeee ancien Sioa nol OO lee a senate cies 37.30 | 30.63 | 36.30 | 30.52 
INOmeMbeGe gonalesesses\ssosse 29.85 | 27.45 | 33-00R N28: 00M ee eerie cela 38.95 | 35.20 | 38.07 | 33.20 
ECE CLAM ere | oe cise Selo. oe SIRS oo) 1-29.60" || 27-0: Wea. So Os noe 40.80 | 38.00 | 39.45 | 34. 85 
1920. | 
TRIE Wie cecal edebded Pepe oee bacebeE bacsose SEs/50% | 29558) | s 2) 23|5 22) 30.55 | 29.24 | 40.45 | 38.50 
GUA. Sve ko hosadaliqsueecs Beaeetaleeseoae SOKO |) COG!) ade sea aaa 30.00 | 27.30 | 29.50 | 28.34 
IMIESTO beeeue Maal epic sal Maca 32500)1#32: 00) 38.58 1|) 20872) oe Sea ea 32.87 | 29.07 | 31.15 | 28.45 
IAT ANC EPS ESS se [eee ge (een AE SHLD) 38500) eset eer: 36.07 | 32.80 | 35.12 | 32.45 
Se eee ee a iol ee Gas SEEee oe BEEBE 36386) | 34513) |e ee 35.92 | 33.05 | 35.40 | 32.40 
ARDWAVD) Se Se ES Ia] BEG Pe ed Gs Al I S0s50) | S200 Nei ce Sal B eens 35.47 | 31.51 | 34.84 | 31.00 
dA Sook Adal bocdadel bebbacd lbeeseeel sposeee 34.83 | 31.00 |.....--|...-..- 33. 50 | 29.35 | 32.70 | 28.90 
Seasoneeee alee sess s (Geel k 325.0034) 27245n | 87.02) | 2780 | Ske oh 40. 80 | 27.30 | 40.45 | 27.88 
i a ! 
Delivery in— 
During month, | February. March. April. May. June. July. 
High. | Low. | High.| Low. | High.| Low. | High.| Low. | High.| Low. | High.| Low. 
1919 | 
AUgUSt..- fe oe 
September. ...- 
October........ 
November. ....]..-. 
December. ...-- 
1920. 
January........ 
February we 
Marches. os see 
IAD rile a Ta 
WE Ns Alen is eee eee 
dhe BEA GAR Sab beoesae 
Vitaliy ets Sa 
Season ese EN Oe eae 40.10 | 27.96 | 40.18 | 40.18 | 41.69 | 27.86 ).......}..-.... 40.16 | 29.09 
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TaBLE 315.—Cotton (including linters): Production in principal countries, crop years 
1913 to 1920. 


(In thousands of bales; 1. e., 000 omitted; bales of 500 pounds gross weight.) 


Country. 1913-14 | 1914-15 | 1915-16 | 1916-17 | 1917-18 | 1918-19 | 1919-20 | 1920-21 
| | 
North America: | | 
United States— | 
Ginned 6.0. Agu! 14,156 | 16,135] 11,192] 11,450} 11,302} 12,041| 11,421] 13,366 
Wein bers== see noe oe eee 639 | 857 931 1,331 1,126 | 929 718 487 
Totals sewn oa 14,795 | 16,992 | 12,123] 12,781 | 12,428| 12970] 12,139| 13,853 
West Indies (British)... - 6 | 5 5 3 3 | 4|  (Q) a 
Mexicoss: 1 ne ee reek 150 | 125 125 | 140 125 366 209 2165 
South America: 
Brazilac.) i ae eg.on le 320 | 385 440 420 449 563 561 2100 
A Pert scec sce orca eens 2110 | 2106 297 2113 280 114 173 157 
sia: i | 
British India............. 4,939] 4,359] 3,128] 3,767} 3,756| 3,347| 4,515 |. 2,845 
Japan fe. 54 xe 2 ae ae!) | 4 5 5 | 4 4 (4) (1) @) 
Korea. 2.2 foe dace 33 33 42 | 29 52 2140 (1) Q) 
ag | 12 132 133 | Q) — | 
ranscaucasia........ 0 (1 x H 
Turkestan........... 953 | 1,176| 1,526| 1,101 \ 578 S50h | enase ~ aged 
Imgces.) 26 yes Seen gel ne eA So oe aie ane ae Ba ao lesicecetic Bese ee rss pee saaces | 1,151} %1;000 
Africa: | | 
DUAGOS- Sh L OA SS 50S Oe (1) 11 5 | 8 7 31. -Q) (4) 
Nyasaland2sscceiesccesh 25 47 6 7 | 5 4 (1) (2) 
Uganda seaissecsaseteece 24 35 |: 21 21 20 19} ©) (@) 
Unionyof Sout heAini caves eee eesere |e ceee en sees eter beeen | 1 ae) (@) 
WV P bse soe seine eee 1, 588 1, 337 989°} 1,062 1,322 1,088 | 1,191 1, 251 
Sudan (Anglo-Egyptian).| 2 11 8 20 | 14 | 19 | lee) 6) 
German Africa— | i 
East Africa.......... 210 510 (2) () () @aw| 1) (4) 
Togo-b. ver ee 22 52 (@) (4) (4) @) ! (4) 
All other countries. ....2.....!- Rm aeeer § ‘| Seat bees emma ee perenne Peseta. | ee 3 481 450 
1 


1 Not available. 
2 Exports. 


3 Unofficial estimate. 
4 Includes Rhodesia. 


5 1913 export figures. 


TABLE 316.—Cotion (including linters): Exports from the United States, 1910 to 1920.' 
(In thousands of bales; i. e., 000 omitted; running bales.) 


Exported to— 


Total exports, including 


Total crop, including linters. 
TINGELSee ee ee aa see 


{ 
| Average 
| for years | 
| ending | 
| Aug. 31, | 
1910-1914. 


13, 433 
500 


Year ending July 31— 

1915 1916 1917 1918 1919 1920 
Bo Sa (Ce Ree eae ee ean $a 55 42 
pal ies ee Ve erie 1s IG TEE 90 | ~ 189 
683 922 994 616 735 576 
hg Mes eid ap meseaeable  ed 2 ie 443 
1,109 789 644 374 589 + 579 
(3) 15 | 54S cence 77 168 
104 157 33 a aye es 25 eo eRe 
444 319 376 233 301 239 
3,772 2, 852 2, 682 2, 276 2, 635 3,069 
183 193 | 194 252 197 222 
40 20 5 10 1 1 
433 491 481 604 784 873 
1, 533 | 433 276 96 200 197 
8, 545 6, 191 5, 739 4,476 5, 664 6, 598 
222 295 439 188 | 72 53 
8, 323 5,896 | 5, 300 4,288 | 5,592 6, 545 
16,738 | 12,013| 12,664| 12,345] 12,817 11, 921 
832 945 1,300 1,097 910 595 
15,906 | 11,068} 11,364) 11,248) 11, 907 11, 326 
51 52 45 36 44 55 


1 Compiled from Monthly Summary of Foreign Commerce. 
2 Data for cotton years not available separately, but are included in ‘‘ Other countries.’? Average for 
fiscal years ending June 30, 92,924 running bales. 
3 Data for cotton years not available separately, but are included in ‘‘ Other countries.’’ For the fiscal 
year 1915 our exports to Netherlands were 509,105 running bales, while the average, 1910-1914, was 23,964 


running bales. 


4 Separate statistics not available. 


MARKET STATISTICS. 


273 


TaBLE 317.—Cotton (including linters): Exports by countries, calendar years 1909-1920. 


[Thousands of bales; i. e., 000 omitted; bales of 500 pounds gross weight.] 


Average, 

Exported by— 1909-1913 1914 1915 1916 1917 1918 1919 1920 
ees es 07 alr ean ee saa Blea ieee ae Gl ci 
LSE yA LOS uO Me ames (ON SEN aE ae 
British India........- 1, 966 2,791 2, 103 2,118 1, 588 781 1, 528 12,041 
C@hinare sees see eae 240 188 202 237 232 360 299} | eens 
IDFA os ee) Sache EN 1, 442 1, 225 1, 430 1, 122 844 1,040 TES00)/ eae 
IraAnce eae ee ace os 209 40 116 89 29 GPa ere tre 
GATE WN occcacnoogoe All. 3) WZ8¥s eadoccostdlbopodeesod suecosuodollaoocosodad |ssbcacodoudl|>deqoeocad|seooudcnue 
Netherlands.......... 145 111 181 77a Spe aaa la tage eee 4 8 
IRersiae ee cie see cee 118 OOS a Sr seal ERE eS aes each Lr Sy nee al (eM aE eg a a yet 
TEXE) bs eee ea 87 106 97 112 80 99 TSS See ae 
United States.... 88,731| 48,931| 46,406] 45,964| 44,587| 45,664 7, 045 6, 651 
Other countries 169 111 IAS Sele eae eh alt aU 

Motaleeee as. 13, 688 13, 917 10,666 | 19,676 17,423 | 17,974} 110,640 18,922: 
1 Incomplete. 3 Year beginning Sept. 1. 
3 Year beginning Mar. 21. 4 Year beginning Aug. 1. 
TABLE 318.—Cotton: Imports, by countries, for calendar years 1909-1920. 
P y 
[Thousands of bales; i. e., 000 omitted; bales of 500 pounds gross weight.) 

Imported by— Tanta. 1914 1915 1916 1917 1918 1919 1920 
Austria-Hungary..... 150,00 Rae eee NE RSE ah rs S| ee ee Fee SUN ACI 
Bel pum ee eeeee eee Cd Ba cnoeEaea bob ecoaced snopaueoes| |saesaoresd laccadoaen 289 506 
Canadaeasaeeeaceee: 137 152 197 205 178 230 179 241 
Hrancomen naueeu nl 1, 435 949 1, 052 1, 192 1, 260 656 TOOTH OY eee 
Germany ete 72 Son AEC BO EAaG ERCROOLCCA bABpEaadcc looacsee ood laasobconar|scouedcoad|acaceorase 
tales cee ven cece 896 879 1,344 1,170 |° 828 601 826 1, 438 
Japanieen ens el nee i 1, 405 1, 705 2,015 2; 299 1, 947 1, 886 DETGO) [chan ane 
Netherlands.......... 277 245 365 DPA ears Lee aes 114 124 
RUSSIA een eee aecie 886 801 641 BS Tiga est ia Ap te ne cal haps el 21 ee Cae oe 
Spanner see sccenecice 382 389 660 471 447 277 By a aa ae 
Swedeneeeess jose vens 93 107 580 130 PPA Le eem s O £10) (eae Nace bs 
Switzerland.......... 113 101, 147 123 94 38 LOA a A oe 
United Kingdom..... 4,164 3, 447 4, 820 4,045 3, 163 3,114 3, 846 3, 458 
United States.......- 1220 2 364 2 421 2 288 2217 2197 367 628, 
Other countries...-... 342 287 PE SoBosooe ad bAcouaddbollessecseees ESPADl aed ees Ps a 

Motalesee esas 14, 010 9,426 | 12,539] 210,157 | %8,166| 36,999] 29,436 26,395 


1 Year beginning Sept. 1. 
2 Year beginning Aug. 1. 


3 Incomplete. 


TABLE 319.—Index numbers, United States Bureau of Labor Statistics, all commodities.? 


1910 | 1911 | 1912 


Month. 


ATU Aaya re arco cteiote la aic/=eclsieee]leleinie oe | sleietetale 
February. 
TUE) ce ee a Ge ar ge UU a 
SRE eee ctale cicin ce as eles Ee ane (eee aes | (a eee 


IA GEISLER Pa 
September. 
October 


1 Source: Bureau of Labor Statistics. 


53187—21-—Bull. 982 18 


1913 | 1 


914 | 1915 | 1916 

100 98} 110] 150 
99} 100} 111} 155 
99 99} 114] 160 
98 99 | 116] 171 
98} 100} 118] 181 
98 99} 118] 184 
99} 101] 119] 185 
102] 100) 123) 184 
103 98) 127) 182 
99} 101} 133] 180 
98} 102] 143} 182 
97} 105] 146] 181 
99} 100} 123) 175 


1917 | 1918 | 1919 


1920: 


J f / 
wie 
ants alestoeele aires La SSA PORES he MRED Bs 
i ny & 
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SOURCES OF ETHYL ALCOHOL AND COMPARATIVE COSTS OF 
PRODUCTION. 


The production of fermentable sugars and ethyl alcohol from 
cellulosic materials, such as straw, linen, cotton, peat, wood, and 
in fact, all plant fibers, has engaged the attention of chemists and 
technologists for nearly a century. It is only within the last two 
decades, however, that serious attempts have been made to utilize 
wood waste for this purpose. The principal sources of fermentable 
sugars from which alcohol is at present derived are the hydrolytic 
products of starch and the sugars obtained from fruits and such 
sugar-factory residues as molasses. 

Corn yields about 2.4 gallons of 188-proof spirit a bushel; and, 
although the price of corn and other grains used varies with the 


1The author acknowledges with pleasure his indebtedness to Messrs. Homer Cloukey and H. N. Calder- 
wood, ofthe Forest Products Laboratory, whose aid in making the hundreds of analyses necessary to the 
research wasinvaluable. Acknowledgment is made also to Drs. S. F. Acree and E. C. Sherrard for helpful 
criticism and review. For help rendered by men from outside the Forest Service, the author acknowl- 
edges his obligations to Messrs. Boyt and Groves, of Georgetown, S. C., to Dr. R. C. Gravenburg, distillery 
superintendent, at Fullerton, La., and to Dr. T. B. Wagner, of New York. Many others have assisted in 
the production of this work, and to all of them the author is grateful. 
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season and from year to year, before the war the average cost of the 
materials for making grain alcohol, fuel excluded, was about 274 
cents a 188-proof gallon. Manufacturing costs, including coal, 
interest, repairs, depreciation, taxes, labor, etc., range from 10 to 17 
cents a gallon of 188-proof alcohol, depending upon the location and 
efficiency of the plant. 

One gallon of molasses yields from 0.45 to 0.48 of a gallon of 188- 
proof spirit. The price of molasses before the war averaged from 
5 to 7.5 cents a gallon, and, therefore, the approximate cost of raw 
material in a gallon of molasses spirit was from 10 to 15 cents. The 
cost of production of molasses spirit is slightly less than that of 
grain spirit, but in either case the cost of raw material is compara- 
tively high. 

One ton of dry sawdust or other wood waste (or its equivalent on 
an air-dry or green basis) will yield from 12 to 20 gallons of 188-proof 
spirit. The disposal of this waste in the vicinity of a sawmill or 
other large woodworking plant is specifically an item of loss, because 
most sawmills produce waste in excess of their own power require- 
ments. Sometimes the waste is not worth more than 30 to 50 cents 
a ton, and this makes the cost of raw material in a gallon of ethyl 
alcohol from sawdust about 2 cents. This includes also the fuel 
charge, for the residue after conversion and extraction is available 
for fuel, whereas in grain distilleries about 7 tons of coal and in 
molasses distilleries about 4 tons are required in producing 1,000 
gallons of 188-proof spirit. 

If the manufacturing cost of producing ethyl alcohol from wood 
can be reduced to the same figure or nearly the same as that for 
making it from grain or molasses, there will be a large margin in 
favor of producing the alcohol from wood waste. Of course, with 
a yleld of 12 to 20 gallons from a ton of wood and 80 gallons from a 
ton of corn, the amount of material handled in certain parts of the 
plant producing alcohol from wood will be four or five times as great as 
in a grain distillery of equal producing capacity, and this will require 
a larger-sized plant and an increased operating cost. 

In recent years the production of ethyl alcohol from sawdust has 
received a great deal of attention, and a large amount of money has 
been spent in the technical development of the process. A number of 
plants have been built in this country, but only two have been con- 
sidered commercial successes. 

Because of the importance to the lumber industry of the problem 
of waste disposal, and because this process is practically the only one 
applicable to the disposal of wood waste, the Forest Service has inves- 
tigated the different processes and, so far as possible, the plants that 
have been built, in order to learn the causes of former failures and 
to aid in the commercial development and success of the processes. 
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AMOUNT OF WOOD WASTE AVAILABLE. 


The amount of wood waste produced by converting a tree or a 
sawlog into lumber is, of course, variable and depends upon the diam- 
eter of the tree, the quality of the timber, and the efficiency and 
equipment of the sawmill. The following tabulation shows that more 
than half of the cubic contents of the tree is wasted: 


; Per cent. Per cent. 
Wmbinertrees wre. ae Se a HOO Wile sis: ALS speed fat Mes SECs Ie hos baa 8 
=i a CL OUMRereea et eak, eee ee eh eapudne Yah 8 
Stump... ------2-----+2 2222-02 --- 2 Shhawam casey ei epee ky anos ser eas 4 
WODe Sa cies che Sc alate are eer 18 ea 
SainiGlU Sippel nee aes s pct Na ee 12 62 
Beard kee 5 ok Ss Ta a a este arnt Sue 10 


This includes limbs, top, and stump—the parts of the tree left in 


the woods—in addition to the waste at the mill or factory. The mill 


waste, particularly the part available without extra transportation 
charges, is of great interest in connection with the manufacture of 
ethyl alcohol. 

The annual cut of lumber in the United States for the five or six 
years preceding the World War was approximately 40,000,000,000 
feet board measure.? The mill waste from this cut has been estimated 
by Margolin ? as follows: 


Per cent. 

SS FINAL © DaPeE SNS RS CMe ae iMacs eMlre ea 20 ae end a Rae ae Sul acetal ee 100 
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ISU LUST eae ek cetacean epe pat ere cars Wg SNE AIR apy ee 13.5 
TG laarravegss a vol aban aabaayecspeen Me cee abs cose ee UE NE aleve AP salsa 8.7 
SEE OVS ce ae eee eee te Since GAR Ma OAD Sieh ater 8.7 
Careless manufacturing and accidents. ....... Tolan a kes ged ye Seen ee 3.5 
Loss in cutting to standard widths and lengths...-.-.-..-.---.--- Ie 
“INOUE AWS) Kees Se Satire ara BAS ne aie Nc cae Sn Mie Sane a a 49.1 
Guimallne chery. soe a ae etalk or CULES Cae Seeee CeNetd hy ap Cae hao 50.9 


For each thousand board feet of lumber produced from sawlogs 
(which is equivalent to 83.3 cubic feet of solid wood) there is, according 
to the above table, 80 cubic feet of waste, distributed as follows: 


Cu. ft 

Iie ee Saree ee ae ere Pate ese EID MEO af ey ar ey Vt ee Mga a 21.3 
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SIGH GYS\e ll ee crete OR eee eae AO eebars Aeee i rel Oy ane a aia 14.2 

Careless manufacturing and accidents: /...-..-2.---.1...-------- 5.6 
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2 The Lumber Industry, Part IV, Bureau of Corporations, U. S. Dept. of Commerce; The Production 
of Lumber in 1913, Bulletin No. 232, U. S. Dept. of Agriculture. 
3 Report of the National Conservation Commission, vol. 2. 
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After the amount of the bark is deducted there remains in the form 
of waste 58 cubic feet of solid wood to 1,000 board feet of lumber cut, 
or 2,320,000,000 cubic feet annually. As the average weight of a 
cubic foot of air-dry wood is about 35 pounds,‘ this is a total annual 
waste of 40,000,000 tons. Some of this total annual waste is used for 
fuel at the mills, or may have a fair market value if the mills are 
located in centers of population; but it is estimated that over one- 
half, or 20,000,000 tons, is absolute waste, and that about 15,000,000 
tons of this is from coniferous woods. 

According to data for 1907 submitted to the Forest Service by the 
lumber manufacturers, 650 mills were reported to be cutting between 
10,000,000 and 25,000,000 feet a year; 161 mills between 25,000,000 
and 50,000,000 feet; 39 mills between 50,000,000 and 100,000,000 
feet; and 2 mills over 100,000,000 feet annually. This is a total of 
852 mills, each of which cuts 10,000,000 or more board feet a year. 
For 1913, each of 974 mills was reported as cutting this amount. 
This shows that the number of large operators is increasing instead 
of decreasing, and that the supply of raw materials is so concen- 
trated as to be available for any use to which it can be put. 


THE PRESENT VALUE OF WOOD WASTE. 

Most of the wood waste produced to-day is valuable only for fuel 
for the production of power at the mill. In some places methods of 
closer utilization have been worked out; but, compared with the total 
amount of wood waste produced, the quantity of material so utilized 
is negligible unless the mills are located in or very near large cities. 

Most mills produce waste in excess of their own power requirements, 
and in large mills equipped with especially efficient power plants this 
excess is from 50 to 65 per cent of the total amount produced. A 
waste burner, therefore, is almost invariably necessary, and its use 
imvolves not only a loss of large quantities of wood, but also a fixed 
charge for its operation. The cost of burning waste varies widely 
with the size and efficiency of the mill, but figures gathered by the 
Forest Products Laboratory indicate that it ranges from 30 to 66 
cents a cord. Assuming that 37 cubic feet are burned for each thous- 
and feet board measure of lumber cut, this is a charge of from 11 to 
22 cents a thousand feet on all of the lumber cut, and means that the 
present cost of waste disposal amounts to about $6,000,000 annually, 
in addition to the value of the wood. 

The wood waste available has great potential value, but its utiliza- 
tion has not as yet reached the stage where the waste has much more 
than a nominal value. 


4 The green weight, log scale, of yellow pine will range from 9,000 to 10,000 pounds to the thousand feet, 
and the green weight of the lumber produced will range from 4,200 to 4,600 pounds. Allowing for the usual 
15 to 20 per cent overrun, we ordinarily get about 4,500 pounds of waste to 1,000 feet of yellow pine cut. 
The waste from other species will vary inthe proportion of their respective weights to the cubic feet or to 
the thousand feet, log scale. 
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As will be shown, the production of ethyl alcohol is so far the only 
process that is applicable to the utilization of average mill-run refuse 
from the coniferous woods and from a few of the hardwoods. It 
affords a means of converting waste material into marketable com- 
modities at a profit, provided sufficient quantities of waste material 
are available in the proper locality and at the proper price. The pro- 
cess is not applicable to the commercial conversion into alcohol of 
lumber, merchantable timber, or other expensive forms of wood. 
It, therefore, rests largely with the lumbermen themselves whether 
they will accept a price for their waste which will make it commercially 
available, or whether they will demand a price that will make its 
utilization prohibitive. Cooperation between the sawmill and the 
distiller is absolutely necessary, for the distiller is dependent upon the 
mill for his raw material, and the lumberman is dependent upon the 
distiller for the successful disposal of his waste. During the war, 
the return of 50 cents a cord for waste was not attactive to many of 
the lumbermen, with the exception of some in Mississippi, where, 
however, State laws prohibit the manufacture of ethyl alcohol. 

Some sawmill owners have not been willing to tie up their waste 
on a 10-year contract at the price mentioned, but have preferred to 
continue for a time to burn it in the speculative hope that some better 
method of disposal might be found. Such action is, of course, per- 
fectly legitimate and may possibly be the proper one. The alcohol 
plant costs about as much as the sawmill and its auxiliaries; so that a 
considerable supply of raw material—enough for at least 10 years— 
is necessary to justify the mitial investment. As the life of the saw 
millis continually decreasing, each year that passes reduces materi- 
ally the prospect of utilizing the sawmill waste. 


LIMITATIONS TO THE UTILIZATION OF WOOD WASTE. 


The utilization of wood waste, particularly sawmill waste, is limited 
in a number of ways. The bulkiness of the waste material makes a 
minimum amount of handling imperative and practically prohibits 
its transportation, except for short distances and by means of mechan- 
ical conveyors, such as belts and fans. The form of the waste is one 
of the greatest difficulties in the way of its more complete utilization. 
In sawdust and shavings not only has the length of the wood fiber 
been reduced, but the fibers have been lacerated to such an extent 
as to destroy their value for pulp and paper production. 

The destructive distillation of sawdust and shavings has not so far 
been found practicable. There have been two reasons for this: 
First, the small size of the material makes it so poor a conductor of 
heat that it can not be charred completely in the forms of retort and 
kiln in ordinary use; and, second, the charcoal produced is so finely 


Be divided that it is difficult to cool and handle and there is no ready 
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market for it. In addition, the waste as it comes from the mill is 
usually a mixture of all forms, and any attempt at separation, except 
perhaps a simple blowing or screening to remove the very fine stuff, 
will increase the cost of the raw material to a prohibitive figure. 
Therefore, in any satisfactory process for the utilization of mill waste, 
it must be possible to handle any and all forms of waste as it comes 
from the mill. 

Except in factories using only one or two species of wood, or in mills 
cutting only a few similar species, such as the ‘‘ yellow pine” (long- 
leaf, shortleaf, and loblolly) of the South, the differences in quality 
and form of the waste have operated against its efficient utilization. 
This is because many processes, such as pulp and paper making or 
destructive distillation, require a particular species in order to give a 
yield and quality of product that will make the processes commercially 
feasible. 

Woods of all species and forms, however, have one point in com- 
mon—they all contain more or less cellulose, which makes up the 
fibers of the wood, along with an incrusting substance called lenin. 
A chemical utilization of this cellulose would overcome the objec- 
tions stated above as to the form of the material, length of the fiber, 
and species, provided the amount of cellulose present was sufficient 
to give a yield of alcohol that could be handled profitably on a com- 
mercial scale. 


PROCESSES FOR THE MANUFACTURE OF ALCOHOL FROM WOOD. 


The processes used for the production of ethyl alcohol from wood 
may be grouped into two general classes: Hydrolysis of wood into 
fermentable sugars by the use of dilute acid (preferably mineral acid) 
as a catalyzer, and solution processes, in which the wood is dissolved 
in concentrated acid and the diluted solution is then subjected to 
hydrolysis. 

The first process consists, in general, of digesting sawdust or hogged 
and shredded wood with a dilute mineral acid under 60 pounds or 
more of steam pressure. This converts part of the wood into a 
mixture of pentose and hexose sugars. The latter are then fermented 
into ethyl alcohol. 

Processes of the second class, involving the use of concentrated 
sulphuric acid and in which the wood is actually dissolved by the 
acid, as in the Ekstrom® process, have not received commercial 
attention, notwithstanding the fact that Flechsig* many years ago 
showed that cotton cellulose could thereby be converted into dex- 
trose and alcohol almost quantitatively. The more recent work of 


5 French Patent No. 380358; German Patents Nos. 193112 and 207354. 
6 Zeit. fiir Physiol. chemie., 1882. 
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Willstatter and Feichmeister’ with fuming hydrochloric acid on 
cotton and wood has confirmed these results; but in all those experi- 
ments the amounts of acid required have been so large that the initial 
and recovery costs for acid have prevented commercial development. 

Whether the source of the fermentable sugars is the cellulose or 
the lignin of the wood has long been a subject for debate and has 
also been the occasion of considerable investigation; but the fact 
remains tuat a wood cellulose like soda or sulphite pulp has been 
found to produce about twice as much fermentable sugar and alcohol 
as the same amount of the original wood, the yields being in propor- 
tion to the cellulose content.¢ 


HISTORY OF THE PROCESSES. 


The first recorded attempts to produce sugars and alcohol from 
vegetable fiber were those of Braconnot * in 1819. From that time 
until the publication of Simonsen’s ® paper in i898 little work of 
value was done.’° Simonsen’s review of the problem is well worth 
quoting here, because it tersely describes the situation at that time: 


The literature of this problem is imperfect and faulty to a high degree. It contains 
many inaccurate and impossible statements and contradictions. There is no record 
of any systematic investigation as to the effect of a variation of the different factors, 
such as amount of water, pressure, amount of acid, and time in high-pressure inver- 
sions. Parallel and comparative experiments on cellulose and wood are also lacking, 
go no information on the relation of the incrusting substances to the inversion processes 
is at hand. That these investigations may have been made and their results kept 
secret is not impossible, since factories have been established. Such researches 
could hardly have dealt with high-pressure inversion, which has only been carried 
out practically on a large scale for the last 20 years. Yet the manufacture of spirit 
from cellulose material by means of inversion under such unfavorable conditions as 
that over 100 per cent of sulphuric acid was required for the dry wood and the corre- 
sponding quantity of calcium carbonate or lime (and taking into account the high 
price of the material at that time and the length of time required for the process) 
seems to point to the fact that the inversion of wood will be the method of the future 
if only a satisfactory process can be found. 


_ Simonsen carried out a long and painstaking research on the 
subject, in which he investigated both cellulose (sulphite cellulose) 
and sawdust in a systematic way. As an inverting agent he used 
sulphuric acid, and from his results concluded that the best condi- 
tions for the inversion of sawdust were as follows: 


PMC r ONY STSUO IN seh ee a a ee ot a 15 minutes. 

PN GUG INN as Geren 6 a Ge COE tee NORE tle lo age 0.5 per cent H,SO,. 
Proportion of wood to liquid...........-- Set ae 1 to 4. 

FBFESSUTOia DOU cas aie arenas: Spek oc eye oy syne 9 atmospheres. 


7 Berichte, 1913, 2401. 

a Koerner, Zeit. Ang. Chem., 1908, 2353. 

8 Gilbert’s Annalen der Physik, 1819, 63, 348. 

9 Zeit. fiir ang. Chemie, 1898, 195, 962, 1007. 

10 The references to the original literature from 1819 to 1898 will be found in the bibliography at the end 
of this bulletin. 
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These conditions gave him a yield of alcohol equal to about 6 per 
cent of the dry weight of sawdust used, although few fermentation 
- experiments were made. 

As was shown later by Neumann," Simonsen’s work is contra- 
dictory in some respects, because of the fact that only a single ex- 
periment was made under each set of conditions. In his work on a 
large scale’? he was generally unable to duplicate the results ob- 
tained in the small autoclave cooks. The yields of alcohol varied 
considerably, although under the most favorable conditions and 
in a few exceptional cases he obtained yields which were slightly 
higher than those secured on the small scale. Simonsen’s process 
was patented July 12, 1898.% Korner" later substantiated Simon- 
sen’s yield of 6 per cent and showed further that the yield of alcohol 
and sugar was in proportion to the cellulose content of the sawdust, 
straw, and sulphite cellulose used as raw material. 

A. C. Classen developed a new process in which sulphur dioxide 
was the inverting agent, although his first patent * covered a mix- 
ture of sawdust and concentrated sulphuric acid (50° to 60° B.) in 
which the mixture was subjected to great pressure in a hydraulic 
press. In the original Classen process !* an aqueous solution of sul- 
phurous acid was used, though later Classen obtained three patents” 
in which chlorine, air, or oxygen were used as the oxidizing agents 
to convert the sulphurous acid to sulphuric acid. Still later he 
obtained a patent '* covering the process of treating the wood with 
sulphuric anhydride, and an additional patent '* covering the process 
of heating this mixture to 123° to 135° C. 

He also patented *° the use of a smaller amount of a more concen- 
trated solution of sulphurous acid, claiming that the acid recovery 
was more efficient when the sawdust in the digester was only slightly 
moist. In 1914 he patented”! the use of platinum, ferric oxide, etc., 
as catalytic agents to convert the sulphurous acid into sulphuric 
acid in the digester. 

The French rights to the Classen process were sold to a M. Taffin, 
who had experimented for several months at Tolques before the 
purchase. After satisfying himself that the process was practical, 
he organized in August, 1904, the Compagnie Industrielle des Alcools 


11 Neumann, Dissertation, Dresden, 1910. 

12 Zeit. fiir ang. Chemie, 1898, 962. 

18 United States Patent No. 607091. It wasalso patented in Norway, Austria, England, France, Canada, 
Hungary, and Germany. 

44 Zeit. fiir ang. Chemie, 1908, 2353. 

15 German Patent No. 111868. 

16 German Patent No. 118540. 

17 German patents Nos. 118542, 118543, and 118544, 

18 German Patent No. 121869. 

19 German Patent No. 123911. 

20 German Patent No. 130980. 

21 United States Patent No. 1101061. 
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de l’ Ardéche, and built an experimental plant at d’Aubervilliers, in 
which he planned to determine the most suitable forms of apparatus. 
After some time the company interested M. André Bernhard, of 
Lille, one of the largest distillers in France. The capital stock of the 
company was materially increased, M. Bernhard became manager 
and director, and the company decided to increase the capacity of 
the old plant and erect a still larger one in the Vosges. The chemists 
of the company were meanwhile perfecting a process whereby the 
acetic acid formed during the cooking of the wood with the sulphurous 
acid could be recovered along with the major part of the sulphurous 
acid. In addition, a special type of digester known as a “‘saccarafi- 
cateur”’ ” was developed. This consisted of a steel cylinder 24 
meters in internal diameter by 24 meters long, through which were 
spaced 22 tubes 160 mm. in diameter. Outside of each end of the 
tube heads were flanged boiler-steel jackets, one to receive the live 
steam from the boiler and the other to take off the condensed steam, 
the heating being indirect. This type of apparatus will be discussed 
further in connection with the plant built at Port Hadlock, Wash. 
Instead of the sugars being extracted in diffusion batteries, water and 
calcium carbonate were added to the digested sawdust, the whole 
mass was fermented directly, and afterwards was distilled in the 
usual type of beer still. Higher yields were claimed for this method 
than for the extraction method. ‘This plant operated intermittently 
for a time, a number of runs being made in 1908 on American woods, 
primarily for the purpose of interesting American capital; but appar- 
ently no continued commercial operation resulted on French material. 

In 1903, Classen sold the patent rights for America to the Classen 
Lignum Co. of Chicago, a corporation organized under the laws of 
the State of New Jersey. This company erected an experimental 
plant at Highland Park, Chicago, which had a capacity of about 2 
tons of dry sawdust a day of 24 hours. Later the company erected a 
plant at Hattiesburg, Miss., at a cost of about $250,000, to operate 
on sawmill waste of longleaf pine. A number of mechanical and 
technical reasons for the failure of this plant have been outlined by 
Ruttan.” The disadvantages of this process were as follows: (1) 
The great length of time (from 4 to 6 hours) necessary to convert from 
14 to 2 tons of wood; (2) the large quantity of acid required; (3) the 
prolonged action of so much acid and water in the rotating digester 
reduced the wood to a very fine powder and formed much sulphuric 
acid, which, acting on the sugars and other substances present, pro- 
duced gums and caramels and made the complete extraction of the 
sugars from the residue very tedious and expensive; (4) the digester 
was lead lined, and the repair of the buckling and breaking of the 


22 This apparatus is described in detailin French Patent No. 358696. 
23 Jour. of the Soc. of Chem. Ind. 1909, 1290. 
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lining after every two or three operations proved a source of great 
delay and expense. 

Ewen and Tomlinson, who were associated with the Classen process, 
began experimenting along new lines to overcome the difficulties 
that prevented the old process from becoming a commercial success. 
The results of their researches (United States Patent No. 763472) 
were: (1) The time of hydrolysis was shortened from 6 hours to 45 
minutes; (2) the treated wood waste was obtained in a form which 
could be quickly and efficiently extracted; (3) a digester was devised 
which was not affected by the process; (4) the quantity of acid em- 
ployed was reduced; (5) a large and uniform yield of fermentable 
sugars was obtained from the wood. 

In general, these results were accomplished in the following way: 
Instead of adding an aqueous solution of sulphur dioxide to the saw- 
dust and afterwards heating this large volume of water, steam was 
used as a source of both heat and moisture, and the sulphur dioxide 
was introduced into the digester in a gaseous form. This method 
shortened the heating period and also decreased the amount of wood 
that was reduced to a powdered condition, thereby permitting a more 
complete extraction. 

On October 26, 1909, Ewen and Tomlinson were granted a patent 
protecting the process of producing fermentable sugars from lg- 
nocellulose (United States Patent No. 938308). This patent shows 
that they had given up the use of sulphur dioxide, both gaseous and 
in solution, and were employing sulphuric acid as the inverting or 
catalytic agent. A study of the patent reveals the fact that the ratio 
of water and acid to dry wood which they used was practically the 
same as in the method patented by Simonsen and referred to above. 
Ewen and Tomlinson, who were then the engineers and technical 
advisers of the Standard Alcohol Co., erected a plant at Georgetown, 
S. C.,4 for the production of ethyl alcohol from sawmill waste. This 
plant was later acquired by the E. I. du Pont de Nemours Powder 
Co., which operated it intermittently until the early part of 1913. 
A fire then destroyed the main sawmill of the Atlantic Coast Lumber 
Corporation, and the alcohol plant was not operated until the summer 
of 1914, when the sawmill had been rebuilt. The alcohol plant has 
been operated successfully since that time under the Ewen and 
Tomlinson patents. 

Several years ago the Classen Chemical Co. interested western 
capital in the erection of a plant at Port Hadlock, Wash., on Puget 
Sound, for the production of ethyl alcohol and cattle food from saw- 
dust obtained from mills at Seattle, Tacoma, Everett, Anacortes, and 
Port Blakely. The plant was equipped with six digesters of the 


24 For a description, see R. von Demuth, Zeit. fiir ang. Chemie, 26, 786; also G. Foth, Chemiker Zeitung, 
37, 1221, 1297. 
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Same size and shape as those used in the French plant, the idea being 
to save steam by means of indirect heating. Sawdust and enough 
water were added through a manhole into the space between the 
tubes to raise the moisture content to about 45 per cent. Anhydrous 
sulphur dioxide was then added, and the mixture was cooked at 75 
to 100 pounds pressure. The cost of conversion was excessively 
high, because the corrosion of the digesters was very rapid; the time 
necessary to heat them by indirect heat was very long; and it was 
necessary to replace the low-pressure steam with high-pressure steam 
in the outside jacket in order to prevent the sulphurous-acid gas from 
leaking out of the digester into the jacket. The extraction equip- 
ment was very inefficient, as the modern type of diffusion battery was 
not used. The plant was very well built, and much of the equipment 
was imported from France at a high cost. The extracted sawdust 
was mixed with Hawaiian molasses and was put on the market as a 
cattle food.” It was necessary to dry the extracted material to about 
12 per cent moisture, in order to prevent decay, and this gave great 
difficulty because of explosions of dust in the driers. In addition, 
the plant was located 80 miles from a railroad, and this distance 
greatly increased all transportation charges both to and from the 
plant. This and the very poor design of the digester and extraction 
equipment were, no doubt, the chief reasons for the failure of the 
plant. 

In the process covered by United States Patents Nos. 985725 and 
985728, granted to W. P. Cohoe, of Toronto, Canada, hydrochloric 
acid is used and preferred as a catalytic agent because of its vola- 
tility. A yield of 25 to 28 per cent of fermentable sugars is claimed. 
It is also stated that the acid can be completely removed from the 
wood by blowing it out with steam. If this is true, the cost of neu- 
tralization is removed. It is also claimed that 1 to 2 per cent of 
acetic acid can be obtained from the preliminary steaming of hard- 
wood sawdust. In addition, the preliminary steaming is claimed to 
be of value, because, after the blowing off, the sawdust is of a con- 
stant moisture content, irrespective of its initial moisture content. 
In a later paper Cohoe * further describes his work in which hydro- 
chloric acid is used. The following quotations are of particular inter- 


25'The production of cattle food from sawdust has been attempted at another plant in this country, 
situated at Marinette, Wis. This plant, however, was unsuccessful in marketing the product obtained, 
since the chief value of hydrolyzed sawdust as a cattle food lies in the carbohydrates that it contains. 
Carbohydrate foods, as a rule, are the cheapest that the farmer can grow for himself, and usually the only 
foods purchased are nitrogenous concentrates. The Marinette company was finally forced to add oil cake 
and similar materials to its product. In addition, the Port Hadlock plant had a great deal of difficulty 
from spoilage due to the absorption of water and the consequent growth of mold in their product. The 
material was put on the market under the trade name of “ Bastol.’’ A similar material has recently been 
produced in London by Zimmermann (see article in Jour. Soc. of Arts, 1912, p. 68). 

26 Jour. of the Soc. of Chem. Ind., 1912, 513. 
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est in the light of more recent work of the Forest Products Labora- 
tory. 


1. In view of the fact that the reducing sugars produced by this reaction do not all 
ferment and also by the fact that the total amount of conversion was not by any means 


- represented by reducing sugar, it occurred to the author that the presence of the 


hydrolyzing agent during the heating stage might exert a harmtful effect upon the 
final result. To overcome this the digester was filled and heated to the reacting tem- 
peratures and then the reacting agent was introduced. This method is the one 
finally adopted. 

2. Given proper preparation of the materials by the preheating and a proper adjust- 
ment of phases in the digester, all the time necessary for a successful reaction is that 
required by a proper mixing of materials. | in other words, with proper preparation 
the reaction itself is practically instantaneous. 

3. Throughout all runs the observation made of results on the laboratory scale with 
regard to the fact that this reaction runs to an equilibrium was confirmed. It has been 
found by repeated experiment that by a proper adjustment of the phases the con- 
centration at which the equilibrium occurs may be varied. 

The yields given in Cohoe’s paper, however, do not bear out the 
claims in his patents, for the paper reports a maximum of 20 per 
cent of sugars, and the patents claim 25 to 29 per cent of sugars. 

After the Georgetown plant was disposed of to the Du Pont Co., 
the Standard Alcohol Co. underwent a reorganization, some foreign 
capital was introduced, and a plant designed to produce 5,000 gal- 
lons of 188-proof alcohol a day was erected at Fullerton, La. This 
plant was never operated successfully by the Standard Alcohol Co. 
because of certain internal financial difficulties caused by the war. 
Since the introduction of additional foreign capital was out of the 
question, new American interests acquired a lease of the plant to 
demonstrate to their own satisfaction the commercial feasibility of 
the process. These interests, under the name of the Standard Lessee 
Corporation, operated the plant from July, 1916, until June, 1917. 
They then purchased the plant and patents under the name of the 
International Alcohol Corporation. The plant has been operated 
successfully since the latter part of 1916 up to tbe present time 
(December, 1918). 

The most recent series of patents by Tomlinson, assigned to the 
Standard Aicohol Co. (United States Patents Nos. 1032440 to 1032450, 
inclusive) cover the forms of digester, the various processes for feeding 
the material to the digester, the methods of mixing the acid and 
wood, and the processes of digestion. The chief points of these 
patents may be summed up as follows: Patents Nos. 1032441 and 
1032442 cover the thorough mixture of the sawdust and dilute acid 
as they are being fed to the digesters. Patent No. 1032440 is a 
process patent relating to the method by which the acid liquid is 
introduced into the digester with the steam after the temperature 
has been brought to 212° F. but before it has reached 235° F. Patent 
No. 1032443 covers the recovery of turpentine as well as sugar, and 
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Patent No. 1032444 the apparatus used in the process. Patent No. 
1032445 covers the apparatus for mixing the sawdust and liquid 
acid (acid in a liquid form) as it is being fed to the digester. Patent 
No. 1032446 covers other apparatus for this purpose that employs 
acid in a gaseous form, and Patent No. 1032447 covers the process 
for the same. Patent No. 1032448 is a continuation of No. 938308. 
Patents Nos. 1032449 and 1032450 cover the apparatus and process 
whereby the acid liquor is introduced after the charge has first been 
steamed, and whereby, it is claimed, a more thorough mixing and 
greater yields are obtained. This idea of introducing the acid after 
the steaming is one of the features of Cohoe’s earlier patents. 

Recently another series of United States patents was taken out by 
Gallagher and Mork and assigned to the Standard Alcohol Co. 
Patent No. 1037185 covers the relief of pressure during cooking and 
claims thereby to eliminate products that inhibit fermentation. 
Patent No. 1056161 covers the process of cooking at high pressure— 
at 135 pounds for 15 minutes, then at 70 pounds for 30 minutes— 
whereby, it is stated, the wood dextrins are converted into dextrose. 
The claim is made that wood dextrin is converted into dextrose faster 
than the wood dextrin is produced from lignocellulose under the 
ordinary conditions of cooking. This is along the same line as the 
work published three years previously by Neumann, who called the 
wood dextrins hydrocellulose. Patent No. 1056162 covers the use of 
waste sulphite liquors as diluting agents for the sulphuric acid used 
as the hydrolyzing agent. Patent No. 1056163 relates to the use of 
chlorine either alone or in conjunction with sulphuric acid. The 
chlorine must be removed before fermentation because of its inhibit- 
ing action on yeast. Patent No. 1091327 relates to the use of “beer 
slop,’ the residue from the beer still, as a material for diluting the 
acid used as the hydrolyzing agent. Patent No. 1096030 covers the 
use of sulphuric acid and hydrochloric acid, or chloride salts with 
sulphuric acid, as the hydrolyzing agent. 

-As has been mentioned before, the work of Neumann confirmed 
that of Simonsen, involving sulphuric acid as a catalytic agent; but 
Neumann’s main work was with gaseous hydrochloric acid. Girard *7 
has shown that hydrocellulose is produced from cellulose by the - 
action of gaseous hydrochloric acid, and Neumann has found that 
sawdust yields some dextrose in addition to the hydrocellulose. 
Some of the residue of hydrocellulose and sawdust left after the 
extraction of the dextrose can be converted further into dextrose. 
Neumann’s yields are comparable to those of Simonsen, although 
by repeated inversions of the residue Neumann obtains a decided 
increase of total sugars. The individual inversions of the residue, 
however, do not yield sufficient sugar or alcohol to be of technical 


27 Annales de Chimie et Physique, I, 24, 5 ser., 344. 
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value. The work of Korner * and of Reiferscheidt 7° also substan- 
tiates in the main that of Simonsen. Korner attempted to duplicate 
Classen’s work with sulphur dioxide, but could not. Reiferscheidt 
obtained Classen’s yields by using a longer cooking period than that 
specified by Classen. In addition, several other investigations have 
been made in which hydrofluoric *® and other similar acids were 
used. These investigations are of scientific rather than technical 
interest, and reference to them may be found-in the bibliography. 

Different from the processes mentioned above, in which the inver- 
sion of the wood is brought about only by heating with mineral acids, 
is that class of processes in which the cellulose or wood substance is 
changed to oxycellulose, acid cellulose, cellose,*! soluble cellulose, or 
hydrocellulose before the real inversion takes place. Mention has 
already been made of Girard’s work and Neumann’s adaptation 
thereof. Gentzen and Roth *® patented the use of ozone as an 

xidizing agent in conjunction with suiphuric acid. A yield of 34 
per cent of dextrose is claimed in the patent, but Korner, in repeating 
the work, could not obtain any increase in yield over that obtained by 
sulphuric acid alone. 

Korner further investigated the effects of hydrogen peroxide, potas- 
sium dichromate, and potassium persulphate in conjunction with 
sulphuric acid. Hydrogen peroxide increased the yields about 50 per 
cent above those obtained, with sulphuric acid alone, whereas potas- 
sium dichromate, potassium persulphate, and ozone all decrease the 
yields. The use of salts, such as the dichromate and persulphate, may 
be criticized in that their presence may facilitate the production of 
secondary compounds. 

By prolonged treatment of spruce with concentrated nitric acid, 
Lindsey and Tollens *4 prepared an oxycellulose which could not be 
hydrolyzed to a sugar under any condition. If we consider that the 
salts present in Kroner’s experiments exerted no deleterious action 
and were inert during the inversion, then the results of Lindsey and 
Tollens seem to be in accord with those of Kroner, in that the oxycel- 
lulose prepared by them was the final product of oxidation, and the 
product obtained by Kroner with potassium dichromate or persul- 
phate was an intermediate product, some of which could be hydro- 
lyzed. Perhaps only a part of the wood was completely oxidized, and 
the yields of sugar obtained were on the remaining material which 
had not been acted upon by the oxidizing agent. 


8 Zeit .fir ang. Chemie, 1908, 2353. 

29 Thid., 1905, 44. 

30 J. J. D’Orlowski, French Patent No. 405187; also L. Spassky, French Patent No. 451268. 

81 G, Ekstrom, United States Patents Nos. 1087743 and 1087744. 

82 United States Patent No. 745676. 

88 See also Charles Doreeand M, Cunningham, “‘ The action of ozone on cellulose III action on beech wood 
(Lignocellulose)’’; Jour. Chem. Soc. 103, 677-686; Jour. Chem. Soc. 101, 497-512. 

% Liebig’s Annalen, vol. 267, 341. 
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The action of hydrogen peroxide would then necessarily be one of 
pure hydration, in which the production of hydrocellulose was facili- 
tated; for, according to Neumann, since the final yield of dextrose is 
dependent upon the amount of hydrocellulose originally present or 
upon the speed of its formation, the production of dextrose from hydro- 
cellulose proceeds at a greater rate than the production of hydrocellu- 
lose from cellulose. | 

From the foregoing it is apparent that, since the publication of 
Simonsen’s work and the obtaining of patents on his process, the 
production of ethyl alcohol from sawdust has received a very large 
degree of attention practically all over the world, and large sums have 
been spent on its technical development. Of the four plants which 
have been built in this country only two have achieved commercial 
success, but the failure of the others was due apparently to other 
things than the process itself. 


OUTLINE OF INVESTIGATIONS. 


The greatest fault common to all of the work that has been done 
heretofore is that it was aimed chiefly at an increase in the total yield 
of sugars, whereas, as will be shown later, such an increase does not 
necessarily mean a proportionate increase in alcohol yield. Most of 
the fermentation work done was haphazard and not of the same scien- 
tific character as the chemical work. Without accurate fermenta- 
tions, and, consequently, without complete data, the interpretation of 
results led to difficulty, because oftentimes total sugar yields might 
not vary and yet might give different alcohol yields because of varia- 
tions in the proportion of fermentable and nonfermentable sugars. 
Since we have no good quantitative chemical means for separating 
these two classes of sugars and must depend on fermentation, which is 
a biological process, carefully standardized fermentation experiments 
are an absolute necessity. The importance of this point, as will be 
shown later, can not be too strongly emphasized. Simonsen and 
others after him have contented themselves with an occasional fer- 
mentation (usually under conditions that made accurate duplication 
impossible) to show that some of the sugar obtained was actually 
fermentable. A careful study of sugar and alcohol relations, espe- 
cially of the effect of the different variables on that portion of the 
total sugar that is fermentable, has not, to the knowledge of the 
writer, been made public heretofore. 

Simonsen, Neumann, and other investigators obtained contra- 
dictory data because they used as a variable different amounts of 
an acid solution of constant strength, thereby simultaneously vary- 
ing both the ratio of water to wood and that of acid to wood. As 
will be shown in a study of these variables, these ratios are not 
mutually dependent, and the ‘acidity”’ of the solution used for 
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hydrolysis is of little or no importance, except where it varies the 
actual ratio of acid to wood; the concentration of the catalytic 
agent expressed in per cent, or other terms, of the dry wood is the 
decisive factor. 

In view of these facts, it was decided to reinvestigate certain of 
the variables studied heretofore, in addition to such others as might 
be considered necessary to the technical solution of this problem. 
This bulletin presents the results of the first part of such a systematic 
study. 

The variables under investigation were: (1) Influence of the 
temperature and pressure of digestion; (2) length of the time of 
digestion; (3) ratio of the water to the dry sawdust; (4) ratio of the 
catalyzing agent to the dry. sawdust; (5) concentration of the 
catalyzing agent in water; (6) size of the sawdust, hogged slabs, 
etc.; (7) effect of adding the catalyzing agent (acid) after the prelim- 
inary heating of the wood; (8) effect of varying the amount of bark 
in the sawdust; or, more specifically, the tannin and other ingre- 
dients in the bark; (9) special chemical treatments other than or in 
addition to acid catalysis; (10) yields from different species and 
mixtures; (11) the fermentation variables; (12) steam consumption 
for each ton of sawdust digested. 


APPARATUS AND PROCEDURE. 


The apparatus used and the method of procedure in each experi- 
ment were as follows: The hydrolysis of the wood was carried on in 
a rotary digester consisting of a thin cast-iron inner shell lined with 
acid-proof enamel and an outer shell of steel, the two being separated 
by several inches. The inside length of the inner shell was about 5 
feet, the diameter about 24 feet, and the total capacity about 22 
cubic feet. Steam was admitted simuitaneously to the inner shell 
and to the space between the inner and outer shells, the digester being 
similar to a steam-jacketed apparatus, except that the inner shell 
could be readily taken out and replaced. After a cook had been 
completed, the digester was blown off, the blow-off vapors being. 
condensed in a quartz coil. <A cast-iron tank, also lined with acid- 
proof enamel, was connected with the digester in such a way that its 
contents might be introduced into the digester when the latter was 
under pressure. The steam flowed to the ner shell and to the space 
between the two shells through separate pipes. The one leading to 
the inner shell connected with the acid tank. All pipes in contact 
with acid liquor or acid vapor were enamel-lined, and the valves were 
of special bronze, so as to reduce corrosion to.a minimum and avoid 
as much as possible those complications in fermentation that arise 
from the presence of iron, copper, and zine salts. The pressure was 
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measured by means of a gauge protected from the acid vapors, and 
the temperature was shown by a recording thermometer, the bulb 
of which projected into the sawdust. The digester was filled and 
emptied through a pair of concentric manholes in the inner and outer 
shells. The usual procedure was to make the charge of sawdust 
equivalent to about 100 pounds dry weight. The exact weight and 
moisture-content were recorded. The dilute acid was then added, 
the manhole covers were bolted on, steam was admitted, and rotation 
was begun. Before the temperature reached 100° C., the air in the 
inner shell and in the space between the two shells was vented to 
get a more accurate gauge reading. The admission of steam was con- 
tinued until the desired pressure was reached and then regulated so 
that the heating period was always 20 minutes, or as near that length 
of time as possible. The steam was then throttled to maintain the 
desired pressure for the necessary time. 

At the completion of the reaction (or in cooks of 15 minutes or more, 
2 or 3 minutes before the time was up) the rotation was stopped 
and the vapors were blown off and condensed as rapidly as possible. 
The time of blow-off varied somewhat, depending on the pressure at 
which the cook was made and the amount of material in the digester. 


_ The condensing and cooling capacity of the coil, however, was not 


equal to the demands made upon it, so that blowing-off the digester 
took much longer than it should have done—about 14 hours from 
7 or 8 atmospheres to atmospheric pressure. 

The condensed blow-off was weighed and analyzed for volatile 
acid. The condensation from the steam between the two shells was 
drained out and weighed. It was also tested qualitatively for dex- 
trose to detect any leakage through stuffing boxes or flanges from 
the inner shell. Whenever liquor was present in the inner shell, it 
was drained out through the blow-off valve, after which the digester 
was rotated so that the manholes were at the bottom, and the saw- 
dust was raked out. After the preliminary series of experiments, 


this material was centrifuged. The digester liquor, centrifugal 
liquor, and treated sawdust were first weighed and then analyzed 


for acidity, total solids, dextrose, etc. 


METHODS OF ANALYSIS. 
The following methods of analysis were used: 
MOISTURE. 
About 15 grams of air-dry sawdust or 80 grams of digested or ex- 
tracted sawdust were weighed into tared crystallizing dishes of glass 
and dried over night in an oven at 105° C. Although the digested 


sawdust samples at times charred somewhat, a comparative series in 
54976°—22—Bull. 983——2 
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which the acid was neutralized before drying show no difference be- 
tween neutralized and unneutralized material. 


LEACHED TREATED SAWDUST. 


Duplicate 100-gram samples of digested sawdust were weighed 
into Jena beakers holding 600 c. ¢., approximately 300 c. c. of water 
was added, and the beakers were placed on the steam bath. After 
30 minutes the solution was filtered, and the filtrate was collected in 
a 2-liter volumetric flask. More water to the amount of 300 ce. c. 
was then added to the sawdust, and the heating was repeated, a 
longer time being allowed for each extraction. The total time of 
extraction was 2 days, two of the extractions extending over night. 
The filtrate was'made up to 2,000 c. c., and the latter was used for 
analysis. 

SUGARS. 


Allihn’s method of determining the reducing sugars, by means of 
Fehling’s solution, as given in Bureau of Chemistry Bulletin 107 
Revised, was followed. The copper oxide was filtered in an asbestos 
Gooch crucible, washed with hot distilled water, and dissolved with 
7c. c. of concentrated nitric acid. It was then diluted and filtered 
into a 300 c. c. beaker and electrolyzed after the addition of 5c. c. of a 
saturated sodium acetate solution. Hollard’s stationary electrodes, 
consisting of a gauze cathode and a wire-frame anode, were used with 
a current density of 7.5 amperes at 2.4 volts. After all the copper 
was deposited, the electrodes were washed in water, alcohol, and 
ether, dried and weighed, and the dextrose was calculated from the 
copper numbers in the above-mentioned bulletin. 


TOTAL SOLIDS. 


One hundred cubic centimeters of the extract was evaporated to 
dryness in a tared crystallizing dish (in a tannin oven or on the 
steam bath), then placed in the 105° C. oven one hour, and finally 
cooled in desiccator and weighed. 


VOLATILE ACIDS. 


A 100 ec. c. sample of the extract was distilled to heavy frothing 
with 10 c. c. of 85 per cent phosphoric acid. Distilled water to the 
amount of 100 c. c. was then gradually added from a separatory 
funnel, as fast as distilled, until the volume of distillate approxi- 
mated 200 c.c. The distillate was then made up to 250 c.c. A 100 
c. c. sample of this distillate was treated in a covered beaker with 
about 2 grams of mercuric oxide for three hours on the steam bath. 
After removal from the steam bath, 10 or 15 ¢c. ec. of phosphoric acid 
was added, and the sample was redistilled. Three titrations were 
then made, as follows: On the original sample, which gave the total 
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acid, fixed and volatile; on the first distillate, which gave acetic and 
formic acid; and on the second distillate, which gave acetic acid 
only. 

After the proper samples had been taken, the digested sawdust 
was placed in the leaching tank, where the sugar was extracted from ~ 
it with a number of portions of warm water. The liquor from the 
digester and centrifugal (whenever there was any) and the leach 
liquors were then combined, neutralized with calcium carbonate and 
allowed to settle. After settling, the clear liquor was decanted and 
concentrated to a heavy sirup in a single-effect vacuum evaporator. 
These sirups were saved until the concentrates from two or three 
runs were obtained, and then they were diluted to proper strength 
for fermentation. | 


YEASTING AND FERMENTATION. 


The yeast used was a pure-culture strain of Saccharomyces cere- 

visie isolated from a yeast used in a Hungarian distillery producing 
alcohol from beet-sugar molasses. This yeast is well adapted to 
the fermentation of sugar solutions obtained from the hydrolysis of 
wood and is considered to be the best strain available for this pur- 
pose. : 
The yeast was propagated in a beer wort, which was made up as 
follows: To 100 parts of water, 3 parts of hops were added, and the 
mixture was boiled vigorously for 15 minutes. The hops were fil- 
tered off while hot and from 25 to 35 parts of ground barley malt 
were added. The mixture was kept at 70° C. for four or five hours 
until the starch had all been converted, as shown by the iodine test. 
The malt was then pressed off and the liquid filtered. The filtrate 
polarized 18° to 20° in a saccharimeter. One liter was then put into 
a 2 or 5 liter cotton-plugged Erlenmeyer flask and sterilized in an 
Arnold sterilizer on three successive days. A small drop of the cul- 
ture yeast kept in sterile sugar solution was added, and the fermen- 
tation was allowed to go to completion in about four or five days at 
30° C., after which the resulting beer was poured off the yeast, and 
a 10 per cent sterile sucrose solution was added. About 10 c. c. of 
the yeast solution was then placed in a 50 c. c. sterile Florence flask, 
and these samples were used for-starting the yeast. All transfers 
were made and similar work was done in a Hansen culture cabinet 
under sterile conditions. 

The more recent practice for control work at the Forest Products 
Laboratory has been to propagate the yeast in a Pasteur flask in beer 
wort made as above, from which it is transferred to Freudenreich 
flasks which have side necks. Under these conditions it has been 
possible to propagate a yeast of strict purity, and all possible sources 
of contamination have been eliminated. The yeast will keep for long 
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periods in the sugar solution, and, therefore, a three or four months’ 
stock can usually be made up at one time. 

When a series of fermentations was ready to be run, the small yeast 
sample in either the 50 c. c. Florence flask or the side-neck Freuden- 
reich flask was added to 50 c. c. of 12° Brix sterile molasses, which was 
kept at 30° C.+0.5° C.* for about 24 hours. Of this solution 10 ec. ¢. 
was then added to 250 ce. c. of 18° Brix molasses after about 18 hours 
at 30°C. Of this sample 50 c. c. was transformed to 1,500 c. c. of 18° 
Brix molasses, which was allowed to work off to about 12° Brixin 15 
to 18 hours, when it was ready for use as the starting yeast. 

Meanwhile a sprout mash was made up of 8.5 grams of malt 
sprouts and 2.5 grams of ammonium sulphate, boiled for 15 minutes 
in 250 c. c. of the wood-sugar solution to be fermented. This was 
cooled to 30° C., and 75 c. c. of the starting yeast (in 12° Brix molas- 
ses) was added. After 6 hours the mash was washed into a 20-liter 
bottle (a half carboy) with 100 c. c. of the wood-sugar solution. The 
latter varied in concentration from about 10° to 13.5° Brix, the 
average being 12° to 12.5°. The exact concentrations for each fer- 
mentation are shown on the fermentation sheet. After 3 hours 
100 c. c. of wood-sugar solution was added; after 3 hours, 200 c. ¢.; 
after 3 hours, 200 c. c.; after 2.5 hours, 400 ¢. e.; and each hour there- 
after, 400 c. c., until a final volume of 2 gallons (7,570 c. c.) was made 
up. The general plan of starting and filling the fermenters is shown 
in the following table: 


Fermentation No.2. Cooks 29, 33, 34, 35, 36, 37,38, and 39. Starting yeast, 12° Brix. 


| Volume| Total Volume} Total 


added. | volume. | added. | volume. 
(ORTOS | CETORSS cel (CBS iF 8 OL OS 
Sept. 24 | 9.30 4.m.1..-....--.- 250 | 250) |iSepts 2574|c9:00:asrm aoe ceeseee 400 3,650 
3.30 p.m | 100 350 | 10°00 anaml eeiiseeie 400 4, 050 
6.30 p.m | 100 | 450 || 100 aiemiee ete 400 4,450 
9.30 p. m 200 | 650 | 12:00 meee 5-eeeee 400 | 4, 850 
Sept. 25 |12.30a.m 200 850 | 1 OOsp: mas See a 400 5, 250 
3.00 a.m 400 | 1, 250 200 panies see 400 5, 650 
4.00 a. 400 | 1,650 3! 00hp seri See 400 6,050 
5.00 a. 400 | 2, 050 AUG ehalesee decaece| 400 6,450 
6.00 a. 400 2,450 5100s ee eee 400 6,850 
7.00 a. 400 | 2, 850 Gl00ipyme ee 400 7, 250 
8.00 a. 400 3, 250 | {00 ;sps masse eerie | 320 7,570 


1 Time sprout mash was set. 


The above scheme was intended to duplicate as nearly as possible 
the times at which the different amounts of the solutions would be 
added from the different yeast tubs to the fermenters on a commercial 
scale. The first steps up to 3 a. m. are acclimating and propagating 
the yeast in the yeast tubs, and the final transfer into the fermenters 
is made at 3 a.m. From then on it takes from 12 to 18 hours in 


35 Allfermentations were made in a fermentation room,the temperature of which was kept constant at 
30° C.+0.5° C.,and which could be sterilized and kept in a clean condition. 
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commercial practice to fill the fermenters. The length of this period 
depends on the size of the coolers and on the temperature of the 
cooling water and of the neutral juice to be cooled; for the extraction 
of sugar is carried on either at 70° to 80° C. or at 40° to 45° C. in the 
diffusion battery, and the solutions cool only slightly while being 
neutralized and settled. 

At 9.30 a. m., September 26, the first-day Brix reading was taken; 
and at 9.30 a. m., September 29, the beers were distilled for analysis. 
This gave a fermenting period slightly in excess of 96 hours (the time 
allowed by the Bureau of Internal Revenue for a sour-mash fermenta- 
tion), for the filling of the fermenters was actually begun at 3 a. m., 
September 25, instead of at 9.30 a. m., September 24. However, the 
error introduced is practically of no significance, for the attenuation 
on the fourth day is usually only 0.2° Brix at the most. The work 
was greatly simplified by this scheme, and most of it could be done 
in the usual laboratory working hours. 

As will be noted on the sugar and alcohol yield sheets, the fermen- 
tation efficiencies are high; that is, higher than the 90 to 94 per cent 
that would ordinarily be obtained, the chief reasons for this are to 
be found in: (1) The alcohol added along with the starting yeast; 
(2) the unfermented molasses in the starting yeast, which subse- 
quently fermented; ** (3) errors in sugar determinations; (4) errors 
in sampling. 

The fermentable sugars and fermentation efficiencies are calculated 
as follows, and the effect of the above errors and their magnitude 
will be shown. The wood-sugar solution obtained after neutraliza- 
tion and settling, and hereafter called the neutral juice, is analyzed 
before and after fermentation. The solution after fermentation is 
called the beer. The sugar is always expressed in grams of dextrose 
to the liter, although it was actually a mixture of dextrose, possibly 
other hexoses (as in the case of western larch), and pentoses. The 
following formula gives the percentage of the total sugars that are 
fermentable, expressed as dextrose: 


Dx. in neutral juice, grams Dx. in beer, grams 


per liter per liter 
Sp. gr. of juice E Sp. gr. of beer x 100 = Percentage of total 
Dx. in neutral juice sugars fermentable. 


Sp. gr. of juice 


The fermentable sugars are defined as all sugars that have disap- 
peared during fermentation, whether the resulting product is alcoho] 
or not. If the product is not alcohol, it will appear in the fermenta- 
tion efficiency figure. If the sugar in the neutral juice before fermen- 


86 The 18° Brix molasses worked off to about 12° Brix when it was added to the sprout mash. On the 
fourth day, when a sample of the yeast was distilled for analysis, the Brix readings ranged between 4° 
and 5°. 
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tation, expressed in percentage, is multipled by the percentage of 
sugar fermentable, and by the constant 0.5111 (which is the amount 
of alcohol theoretically possible from 1 unit of dextrose), the result 
is the amount of alcohol theoretically obtainable from the sugar 
present in the neutral juice. The actual percentage by weight of 
alcohol in the beer divided by this theoretical alcohol figure will give 
the fermentation efficiency. 

The first and second causes for the high fermentation efficiencies 
may be grouped together. As shows on the fermentation record 
sheets, the starting yeast will average 6 per cent of alcohol on the 
fourth day, which is equivalent to 4.5 c. c. of absolute alcohol. A 
12.5° Brix neutral juice will give a beer averaging 2.4 per cent of 
alcohol, the 2 gallons being equivalent to 181.7 c. c. of absolute 
alcohol. The alcohol from the yeast is, therefore, 2.48 per cent of the 
total alcohol and causes the fermentation efficiency to be high by 
approximately this amount. In beers having less than 2.4 per cent 
of alcohol the error will be greater, and in beers of greater alcohol 
content, the error will be correspondingly less. The figure obtained 
for fermentation efficiency is very important for comparative pur- 
poses; and, as the error is nearly a constant one, no corrections were 
made in calculating these values in order to eliminate the alcohol 
derived from the yeast. Im addition, it permits of the expression 
of yields in the way they would be obtained commercially, for, in 
either case, commercial or experimental, about 1 per cent by volume 
of the total mash consists of the starting yeast solution. 

The magnitude of the errors involved in the sugar determination 
is more difficult to determine. In addition to sugars, there are other 
reducing substances present. These are principally aldehydes and 
formates, for it is known that considerable quantities of formic 
acid are present before neutralization. Further, although the sugar 
is determined and calculated as dextrose (d-glucose), the sugar is 
actually a mixture of this hexose, sometimes with pentoses and some- 
times with other hexoses: Moreover, the ratio of these sugars to 
each other varies in the different samples taken, and, although after 
fermentation the sugars consist entirely of pentoses and nonfermenta- 
ble hexoses, they are determined and calculated as dextrose. This 
opens two possibilities for error: First, varying quantities of pentoses 
affect the accuracy of the actual dextrose determination; second, the 
reducing powers of sugars other than d-glucose are not the same as 
the power of d-glucose. 

Stone *7 and Browne ** differ as to the relative reducing powers 
of arabinose and xylose as compared with d-glucose, but both writers 


37 Stone, W. E., Berichte 23, 3796. 
33 Browne, C. A., Jour. of the Am. Chem. Soc. 28, 439. 
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show that the first two are not the same as d-glucose in reducing 
power. Browne says: 

The statement has been made that in a mixture of sugars the reducing power of the 
individual sugars is somewhat modified by the other members present. The writer 
has subjected this statement to a thorough test and can discover no such influence. 

However, no wide ranges of varying sugar concentrations were 
tried by Browne, and therefore this point was checked up at the Forest 
Products Laboratory with mixtures of arabinose, xylose, and d-glu- 
cose, and no modifying influence in mixtures was found at widely vary- 
ing concentrations. Since there is no mutual influence, it is possible 
to correct the analyses after fermentation, if desired, for the non- 
fermentable sugars may in most cases be regarded as pentoses such 
as xylose. As the ratio of the reduction factors of xylose and dex- 
trose, as found by Browne and corroborated by the work at the 
Forest Products Laboratory, was 0.983, no great error has been 
introduced, because the reducing power of xylose is so nearly that 
of dextrose. 

The main error due to sampling, other than unavoidable ones aris- 
ing from the sampling of large quantities of material, has been found 
and in a great measure Overcome. On the sugar and alcohol yield 

‘sheets it will be noticed that up to cook 43 it was necessary to discard 
one or more of the fermentations in many of the cooks, because of 
poor yields or abnormal fermentation efficiencies. The reasons for 
these discrepancies were apparent. After the sugar was extracted 
from the wood and the acid solution had been neutralized, the clari- 
fied, settled neutral juice was concentrated to a heavy sirup in vacuo 
and stored as such. In the different cooks, varying amounts of 
sludge were precipitated when the neutral juice was concentrated. 
This sludge consists mainly of calicum sulphate, some calcium acetate, 
and calcium formate, with possibly some crystallized sugar. When a 
fermentation was to be made, the heavy sirup was diluted with water 
to give a solution of about 12.5° Brix. Previous to cook No. 43, 
samples of the 12.5° Brix juice were taken for analysis along with the 
sludge remaining in the carboy before sterilization. After that time 
the samples were made up and allowed to stand all night; the clear 
juice was then siphoned out into a clean 5-gallon bottle and given two 
intermittent sterilizations. The sample for analysis and the final 
Brix reading were taken at the same time that the 240 c. c. sample 
was taken for making up the sprout mash. This apparently obviated 
all of the former difficulties, and but few fermentations were dis- 
carded after this scheme was inaugurated. In addition, the sugar 
data in each run were much more concordant. 


- 
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A constant-temperature bath, which will regulate to +0.05° C., 
also materially assisted in the accuracy of the alcohol determination. 
The beers were cooled to 20°C. Portions of 100 c. c. each were taken 
for distillation, to which were added 50 ec. c. of distilled water and 
about 5 grams of precipitated calcium carbonate, along with 3 or 4 
drops of high-boiling paraffin oil to prevent foaming. A portion of 
100 c. c. was distilled over and caught in a volumetric flask. If a 
drop or two of paraffin oil came over, it was readily removed with a 
small strip of absorbent paper toweling. The 100 c. c. of distillates 
was then placed in the 15.6° C. constant-temperature bath; after it 
came to temperature the volume was made up, and the specific gravity 
was determined by means of a Boots double-wall vacuum pycnometer. 
In this way the alcohol-content of the beer could be determined very 
accurately. Although only a small amount of calcium carbonate was 
necessary to neutralize the volatile acid present, as can be shown by a 
redistillation of the first distillate, an excess of calcium carbonate— 
about 5 grams—was used to prevent bumping. 

Beginning with fermentation No. 10, the total solids in the neutral 
juice and beer were determined. This was done in an attempt to 
correlate the specific gravity, Brix, and sugar data in the neutral 
juice, and also to give a check on the fermentable sugars and alcohol 
determinations. It has been found, for instance, in the fermentation 
of waste sulphite liquors that sufficient volatile compounds, mostly 
sulphur compounds, distill over in the alcohol determination to make 
this determination from the gravity of the distillate practically worth- 
less. The addition of alkali and the redistillation helped, but even 
then there was not much correlation between the alcohol as deter- 
mined and the sugar data. When determinations were made of total 
solids, however, it was found that, if the difference in the two deter- 
minations before and after fermentation were assumed to be alcohol 
and carbon dioxide, and if the alcohol were calculated from that 
difference, the results agreed quite well with the other analytical data 
and especially with the yields of alcohol obtained commercially or on 
a large scale experimentally. The data obtained at the Forest 
Products Laboratory on total solids, however, have not been of such 
assistance, and frequently the total solids do not even follow the spe- 
cific gravity or Brix readings; much less do they give a good indica- 
tion of the alcohol yields, as the following table will show: 
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Cook 56. 
Mash before fermentation. Beer. 
Fer- Dex- coe tel mente Alco- | 4 j¢90 
men- | 8P-8!-| | Total | trose | ®P: St: |... | Total | Sco | ,hol | ence | apie | bol | yoy 
tation | , 2 Brix.! solids er a Brix.| solids. | Dolby | from | in | .iear,| Yields, 
No. | 15°.C- Fleece |e C: "| weight.) total | total |“)°0?|‘aver- | PCr 
: solids. | solids. | #V®?- | age, | 1D: 
age. 5 
Per.ct. | Grms PE Chea PPTs Cts P. ct. | Gatls. 
L6ee= 1.0514 | 12.4 9.567 | 65.20 | 1.0270 | 6.8 | 5.842 2.390 | 1.899 | 3.715 | 
WG: 1.0509 | 12.4 8.858 | 64.60 | 1.0268 | 6.8] 5.848 | 2.393 | 1.548 | 3.010 
Nese 1.0475 | 12.0} 9.428 | 57.34 | 1.0268 6.8 | 5.873 | 2.259 | 1.817 | 3.555 
Leh Dee 1.0498 | 12.4 9.978 | 60.10 | 1.0278 7.2 | 6.160 | 2.345 | 1.952 | 3.818 | 777.15 | 8.295 | 25.09 
ie yaestoes 1.0487 | 12.3 | 11.110 | 66.52 | 1.0262 6.6 | 6.070 | 2.543 | 2.576 | 5.040 | 
WVReca 1.0429 | 10.7 | 8.606 | 56.90 | 1.0227 5.8 | 5.278 1.968 | 1.701 | 3.328 
202 ee 1.0542 | 13.1 | 10.750 | 71.29 | 1.0287 7.1 | 6.493 2.590 | 2.176 | 4.257 
Cook 57 
ibsetee 1.0529 | 13.1 | 10.614 | 70.24 | 1.0279 7.2 | 6.264 2.558 | 2.223 °| 4.35 | 
Were 1.0509 | 12.5 | 10.076 | 66.32 | 1.0263 6.8 | 6.023 2.543 | 2.072 | 4.053 
See 1.0463 | 11.5] 9.962 | 62.02 | 1.0247 6.3 | 5.78] 2.318 | 2.137 | 4.181 78.90 | 8.222 | 24.8 
NS ae 1.0400 | 10.0} 8.705 | 52.26 | 1.0213 5.3 | 4.948 1.909 | 1.920 | 3.757 1{'°: ictal aco Deh 
1 eee 1.0474 | 11.7} 8.539 | 60.98 | 1.0240 6.3 | 5.805 | 2.266 | 1.398 | 2.734 
1S Sos 1.0472 | 11.5 | 8.465 | 60.48 | 1.0246 | 6.3 | 5.951 2.274 | 1.314 | 2.514 
Cooxk 58 
irae 1.0468 | 11.7 | 10.996 |} 75.81 | 1.0258] 6.5 | 6.204 2.218 | 2.449 | 4.792 
anes 1.0497 | 12.4 | 11.006 | 81.48 | 1.0275 7.0 | 6. 484 DV eleoolupAs O22 
ie eee 1.0523 | 12.7 | 9.679 | 83.15 | 1.0285 7.3 | 7.196 | 2.421 | 1.780 | 3.483 |}60. 48 | 6.768 | 20. 47 
ik eee 1.0540 | 13.3 | 10.598 | 87.19 | 1.0300 7.6 | 7.453 | 2.500 | 1.608 | 3.145 
PANS Sess 1.0553 | 13.2 | 11.180 | 87.79 | 1.0300 7.5 | 7.063 2.456 | 2.104 | 4.117 


In this table two extremes of fermentable sugars were chosen, 
namely, cooks Nos. 56 and 57, with high fermentable sugar and 
alcohol yields, and cook No. 58, with low fermentable sugar and 
alcohol yields. There were always some alcohol yields, as calculated 
from the total solids, that were above, as well as some that were 
below, those actually determined by distillation. It seems, there- 
fore, that the figure for total solids is no criterion, especially when the 
ratio of sugar to total solids given on the digester record sheet is 
examined. Extreme cooking conditions, such as high acid, high 
pressure, and long-time cooks, increased the production of total solids 
other than sugars. In these experiments, however, the total solids 
were determined in the acid extracts. After the latter had been 
neutralized, as in the neutral juice before fermentation, the propor- 
tion of sugars to total solids was still lower because of the large 
amount of calcium salts of the organic acids present. Because of 
the latter, apparently, there was a large variation of alcohol, as calcu- 
lated from the total solids and by distillation. The Brix and specific 
gravity sometimes varied with the total solids and sometimes with 
the sugars. In cook No. 56, fermentation No. 17, there was a 12° 
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Brix juice with 57.34 grams per liter of dextrose; and in the same 
cook, fermentation No. 20, there was a 10.7° Brix juice, with 56.90 
grams per liter of dextrose. The whole question here seems to be one 
of the solubility of the sludge at the time the neutral juice is diluted 
before fermentation. Commercially no such variation would be 
obtained. Concentration of the neutral juice in an evaporator is 
unnecessary, for the reason that a juice of proper concentration for 
fermentation is obtainable directly from the diffusion battery. 

As outlined previously, the variations in sugar data in the different 
fermentations seem to have been caused by the presence of sludge 
when the sample was taken. With the adoption of the method by 
which the clear neutral juice was siphoned from the sludge before 
sampling, these variations practically vanished. Cook No. 41, how- 
ever, affords two check sets of fermentable sugar data with wide 
variations, as shown in the following table: 


Coox 41. 
Alcohol yield. 
Totalsugar, ea Fermenta- } 
Fermentation No. per cent Of| snoars fer- tion Gallons 
v eh dele NS j + 
dry wood. mentable. | efficiency. ae en absolute. 
| uy “| per ton. 
a Ser Faiieceas Sih aides eae eae e nee nate ere ai toare 23. 09 32. 95 102. 66 3. 992 12. 075 
Diarra cra ee ole esa tare niet oCets ooa taf oee winnie el eararermaereilieys obs (eteleyecal stays 57.18 89. 14 6. 690 20. 235 
Gera eater erc ye ete aes ee ae eee eee 56. 80 95. 46 6. 399 19. 355 
IE eee SA eh [eerie 47. 20 101. 06 5. 629 17. 026 
Os cetera ere ieyrestepe aie gae acer sre tcibnstaroverme eo Sete Ve wiavaye, elaue ieee 45. 46 101. 90 5. 466 16. 533 


Fermentation No. 4 is evidently of no value. This was found to be 
true of most of the other cooks included in this fermentation, although 
no reason can at present be assigned for it, as the acidity and attenu- 
ation of the yeast seemed to be normal. Fermentations Nos. 5 and 
6, however, show an average of 56.99 per cent of sugars fermentable, 
and fermentations Nos. 7 and 8 an average of 46.33 per cent of sugars 
fermentable. Both fermentations show fairly good checks and 
apparently normal fermentation. 

The first of the above averages was chosen as the cook average, for, 
as will be shown later, that point is on the curve in the series in which 
cook No. 41 belongs and is, no doubt, the proper value. The reason 
for the second set of results is still unknown. It is to be regretted 
that lack of material prevented further fermentations on this cook, 
as the above is the only case in which a condition of this kind was 
noticed. 

The acidity of the yeast, neutral juice, and beer is expressed in 
degrees, each degree being the number of cubic centimeters of N/10 
alkali required for 20 c. c. of solution, phenolphtalein being used as an 
indicator. Another unit that is frequently used in this country is 
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based upon the number of cubic centimeters of N/10 alkali required 
to neutralize 10 c. c. of this solution and is, consequently, equivalent to 
two of the above-mentioned degrees. In general, both the yeast and 
the neutral-juice acidity increased about 4° during fermentation. 
However, as outlined previously, the yeast was propagated in mo- 
lasses which had not been sulphited, and in the course of several years 
the acidity of the molasses increased about 15°. A microscopic 
examination showed the presence of both bacteria and cocci, and the 
increase in acidity was probably caused by both of these. Sometimes 
the acidity increased during the fermentation almost double the 
average amount without doing any apparent harm. 


RESULTS. 


The first series of digestion experiments was more or less pre- 


_ liminary in character, as it was necessary to overcome a number of 


technical difficulties growing out of unusual conditions that required 
a combination of high pressure and high temperature in the presence 
of an acid. It required further time to organize and coordinate the 
work properly, especially in view of the fact that each successive run 
or pair of runs represented different experimental conditions. The 
fermentation equipment was not ready at the time; and, although 
some fermentations were necessarily made, no great confidence was 
placed in the value of the results. The total sugar data may be con- 
sidered accurate, however, in view of the fact that confirmative runs 
were made later, in which the necessary fermentations also were 
carried out. 

The complete data for all the runs, beginning with No. 21, will be 
found in the Appendix. These include the digester record, fermenta- 
tion record, sugar and alcohol yields, and volatile-acid yields. An 
analysis of the various results obtained is given under the different 
subheadings that follow. 


EFFECT OF TEMPERATURE AND PRESSURE. 


The effects of various temperatures and pressures are grouped into 
two classes—the first series, in which the ratio of water to wood was 
400 per cent (four times as much water as dry wood), the ratio recom- 
mended by Simonsen; and the second series, in which the ratio of 
water to wood was 125 per cent. In the first series the ratio of acid 
to wood was 1.8 per cent, which was found by Simonsen to yield the 
best results; and in the second series the ratio of acid to wood was 2.5 
per cent. In addition, the first series was run with two time vari- 
ables—first, a 15-minute cooking period, and, second, an instan- 
taneous (0-minute) cook. The results are given in the following 
tables and curves. 
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Series Ia. 


400 per cent of H20; 1.80 to 1.85 per cent of H2SO4; cooking time, 15 minutes: 


Yield of 

Pressure a 
Cook No. (atmos- Gena 
pheres). | dry wood). 
4,25 14, 29 

6.3 20. 48 

1.3 21. 50 

(0) 22. 85 

7.15 21. 54 

8.1 20. 05 

9.3 11. 58 


1 The steam pressure varied between these points and it was not possible to keep the digester pressure 
uniform. 
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Fic. 1—Series Ia, showing the variation of yield of total sugars with varying pressures of cooking. Cook- 
ing period, 15 minutes. 


Series Ib. 


400 per cent of H2O0; 1.80 to 1.85 per cent of H2SO,4; cooking time, 0 minutes. 


| Yield of 


Pressure | 
Cook No. (atmos- | Pen 
pheres). | dry wood). 
See i sd On ae S'S SN 6.5 | 18. 34 
G1 tei eats ies Pe ha ee Ee yl os int Shs Ue ae i Cer eee pe ne Warou| 22. 59 
ING) fess ek SS Ne Eu S 2 A ee DIN ee oe a cal Ars TE a (ba 22. 70 
L1(9) 5 EE SS eee CP pa RN ee ot Ea neta cee YS ea ok ie 9.0 21. 29 
| 
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SERIES IT. 


125 per cent of H20; 2.5 per cent H2SO4; cooking time, 15 minutes. 


29 


Pressure | Yield of Bericent of] Alcohol 
Cook No. (atmos- total povene yee = (per cent of 
pheres). sugars. apie dry wood). 
dis sudanecs ano seb bara abopeoonaDnuespaapSaescosdoeroneeda 6.0 22, 82 60. 48 6. 768 
(Ve owe ese ses GOSH SS SERA S Se ee RES Cae ae res nie raa ee (6) 23. 50 69. 36 8. 260 
BASS AG COC SB OO RO SE OE CAS DDI sith Bee ya er) 9.0 21. 08 78. 90 8. 222 


2 Not an actualcook. The dataare interpolated from cooks Nos. 45, 46,and 47, which are similar to the 
above but for 0, 10,and 20 minutes. The 15-minute cook was not made, but may easily be derived from the 


above series. 
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Fig. 2.—Series Ib, showing the variation of yield of total sugars with varying pressures of cooking. Cook- 
ing period, 0 minutes (instantaneous). 
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From the above results a maximum is observed in total sugar 
yields at 7.5 atmospheres gauge-pressure and the temperature cor- 
responding thereto, which was 174° C. or 344° F. Above this point 
decomposition set in, and if la series is compared with Ib, it is seen 
that this decomposition was naturally much greater in the 15-minute 
cook than in the instantaneous (0-minute) cook. Below the above 
temperature, as was to be expected, the yield was not so great, 
because the speed of reaction and the yield of the final product is a 
function of the temperature. The higher the temperature the greater 
the speed of the reaction and the greater the yield in a given time,.so 
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long as decomposition does not become appreciable; but the following 
table *? on the decomposition of dextrose in sulphuric-acid solution 
shows a marked decomposition above 175° C. (1 gram of dextrose 
in 25 c. c. of sulphuric acid of various concentrations heated for 30 
minutes at the indicated temperatures.) 


Per cent of undecumposed dextrose. 


Per cent of sulphuric acid. 
At 150° C..| At 160° C. | At 175° C. | At 185°C. 


100.0 94.4 94.2 88. 8 
96.1 92.7 91.6 50.0 
04.4 83.3 86.6 33.3 
88.8 80.5 55.5 31.1 
87.7 75.0 37.2 5.5 
86.6 72.2 33.3 5.0 
83.3 71.0 25.0 2.7 
80. 5 38.8 5.5 -0 


Neuman calls 175° C. the “critical point’”’ and claims that tech- 
nically there is no need of investigating the production of sugars at 
higher temperatures. The results of the work at the Forest Products 
Laboratory support this statement. 

Series II, however, shows that even though the total sugar yield 
decreased at temperatures higher than that corresponding to 7.5 
atmospheres, the portion of the total sugars which was fermentable 
increased sufficiently to balance the decrease in total sugars, and 
hence the final alcohol yield was practically the same at 7.5 and 9 
atmospheres. As outlined before, the necessity for complete data 
is at once apparent, and much of the value of series Ia and Ib would 
be lost if the data for series II were not at hand. The increase, or 
rather, the percentage of increase, in fermentable sugars may be 
explained in part by the fact that there is a selective decomposition; 
that is, the pentose or reducing substances other than the hexose 
present are more easily decomposed at the high temperature than 
is the dextrose. The following table of volatile-acid yields shows 
that there was greater sugar decomposition, with consequent forma- 
tion of formic acid, at 9 atmospheres than at 6 atmospheres. 


Pressure | Acetic acid |Formic acid Total acid 
Cook No. (atmos- |(percent of|(percentof| Ratio. (per cent of 
pheres). | dry wood).| dry wood). dry wood). 
BS Ree CES ES Ses Hee Tonia KE eer se 6.0 2.47 0.399 6.19 21 2.869 
SD Le ea se a MME a yeaa ater a ep a teeals ferme 9.0 3. 53 659 5.36 31 4.189 
LIB 2 SSE OV ar Aes Es OES els rs Sees SS 7.5 2.62 340 Uo tal Bal 2.960 
AGO. EO Ca rer oe UR Dy ne ee Senay ee 7.5 2.36 1. 450 1.63 :1 3.810 
a 10-minute cook. b 15-minute cook. 


89 Neumann, Dissertation, Dresden, 1910, p. 31. 
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A similar increase in formic acid is shown in the curve for series Ib 
on page 50. 

As no data were available in the literature on the decomposition 
of pentoses under the conditions that obtained in these experiments, 
a number of autoclave cooks were made in which both pure dextrose 
and pure xylose in sulphuric-acid solutions were used. The solu- 
tions were made in such a way that the concentrations of sugar 
would be comparable to those obtained in the regular runs, and the 
data from these cooks are given in the two following tables: 


Solution of 0.8 of a gram of xylose in 100 c. ¢. of 0.5 per cent sulphlric acid, heated to 112 pounds in 20 
minutes. Held at 112 pounds for 15 minutes. 


ike ine JON 
Origin aloxyloSemeeeete ences see cee cee sees be oa cmetmecios grams... 0. 4000 0. 4000 0. 4000 
Resigualneducineysucarsys we4 oe ene: dows.: . 2268 . 2044 . 2056 
Residual reducing sugars, per cent of original.................------ 56. 7 51.15 51.4 
INCETICIAGI GMP epee ene ac can ES) al Sena ae grams... None. None. None. 
HO TIMICIAC epee ee aici wien drereis cite alae cisise Dae eines do... - 0232 . 0280 . 0280 


Solution of 4 Pras ofdextrosein 100 c. c. of 0.5 per cent sulphuric acid, heated to 112 poundsin 20 minutes. 
, held at 118 pounds for 15 minutes; II, held at 112 to 116 pounds for 15 minutes. 


1. | iD III. 
Onicainalidextroseeesace eee acer eee eisai eee oes grams... 1.000 23000 | Ceeeeeeeeaas 
EsidualneaducingiSusarstesene eae soe see ene ee ise See doses: 1.072 DCP arenes Caos 
ANGEUO BAGG oo Gs eR TE Ee Rina aa eS a Aa ee SO cae do.... . 0046 HOOMOR ES ee meee 
FLO TATIT ChAC] CBM ees cee ene ee RE a Sp eee do 0926 | O7663 Sets 


In addition to the above two series, one cook was made on an 
aqueous solution of dextrose instead of a sulphuric-acid solution and 
with the following results: 

Aqueous solution of 4 grams of dextrose in 100 c. c. of solution, heated to 112 pounds in 20 minutes. Held 


at 112 pounds for 15 minutes. Reducing sugar 0.1891 gr. cu.=0.09685x10x4=3.874 grams of dextrose 
per 100 c. ¢. 


Acetic. Formic. Total. 
0.70c¢. ¢c. 0.25. ¢. 0.95 ec. ¢c. 

EMOIGECs .25¢.¢. sO, G 

- 00406 g. SOOMT Se eta soeccasciesiee 


The above data confirm the experimental results obtained in cooks 
in the series mentioned and are also extremely interesting, as it is 
found that approximately 50 per cent of xylose was decomposed 
under the conditions used, even in a solution containing only 0.8 of 
a gram per 100 c. c. of 0.5 per cent sulphuric acid. Furthermore, 
only formic acid is produced, with no acetic acid whatever. A dex- 
trose solution having five times the concentration of dextrose showed 
on an average 64 per cent of the original dextrose remaining; and, 
although formic acid was the main constituent of the total volatile 
acid, some acetic acid was formed. 


ee a 
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Another series of experiments was made on autoclaving the neu- 
tralized juice before and after fermentation. The results of these 
experiments are given in the following tables. It is of particular 
interest to note here that a greater sugar decomposition occurred 
in the autoclave of both the neutral juice and the beer when no sul- 
phuric acid was added than when sulphuric acid was added before 
autoclaving. The volatile-acid figures, although somewhat erratic, 
show a decided tendency toward an increase of volatile acid, although 
here we have a mixture of conditions in which, undoubtedly, a 
number of secondary reactions take place, and some of the combined 
acids that are present either as calcium saits or organic combinations 
are liberated during the autoclave process. 


Autoclave cooks on fermented and unfermented wood-sugar extracts. 


Reducing Acetic Formic | Sulphuric Total 
No. sugars per | acid per acid per acid per volatile 
100 c.c. 100 c. ¢. 100 c.c. | 100 c.c. acid. 

Neutral juice: | 

(4-6:(1) === 32s BSP Saye ee saraversienete stares | 39.72 0. 248 | 0.380 [Feces erences | 0.628 

AOC) a eee aes Seer ar nets 18.148 356 | 582 Sipasackacss = | 938 

A=GN (Oi zee eS ey Sar tee BS Ba! 31. 824 263 | DAD neh a 803 

TEE Ol (Ae er ee rem ete pee Jae een 36.08 333 | 338) ec seceeeeee 671 
Beer 

(AR (GL ere etn ee ee oe See 17.99 387 | 665 |. Sees 1.052 

TEE OD) Vee RS a Pe ey eT | 7.70 480 | 11043] Sate eee | 1.234 

TEETIG) eee ee AE ES ee 12.29 1.208 -095:|c. Sse 1.303 

(Amis (4) Rae Si laeec as ee See me ee 13.11 341 | 671 SS eee 1.012 
Neutral juice: | 

PSII CL) Bo ee oy ken ade | 41.29 . 713 | 184 |: staat 897 

Hea OIid) ecrarse ceo ets oye ote ake See 14. 24 . 883 404 eo aera | 1.287 

1 OMCS) eee eee eee en aloe Sees teas 22.04 - 868 238 |o35- cere 1.116 

LS = OMA) Sean Seen oe oe eee Smee 29.03 527 439 22 Oe 966 
Beer 

TEAC, (GD) Se RE ie as aa ears ener 41.624 1.038 7 O92) So: ae ee 1.430 

b= 10 (2) aceon oa oe oe Ate he een 12.94 1.418 640) |: ae 1.958 

COANE) See ae I pene Mines ase 20.75 1.356 <410: |S eeea ee 1. 866 

TORT (A Rte ie ea ee een er mR Ne aE 19.01 1. 286 5475 ;| ene 1.761 


(1) original; (2) original autoclaved, 112 pounds for 15 minutes; (3) original plus 0.5 per cent of sulphuric 
acid autoclaved, 112 pounds for 15 minutes; (4) original plus 0.5 per cent of sulphuric acid autoclaved, 112 
pounds for 15 minutes. 

The experimental procedure covering the previous series of auto- 
clave cooks on fermented and unfermented extracts, also sugar 
solutions in both water and sulphuric acid, was carried on as follows: 
Fifty cubic centimeters of the solution was put into a pear-shaped, 
porcelain-stoppered, rubber-gasketed pressure flask of glass, which 
was put into an autoclave, the flask being surrounded by water. 
The autoclave was gas heated, and steam pressure was turned into 
the autoclave so fast as to make the autoclave cooks comparable 
with the digester cooks. As the flasks were stoppered, none of the 
volatile acids could escape, and they were determined along with 
the sugars in the solutions after they were cooked in the autoclave. 

Comparing these yields with those shown above for series II, it is 
seen that the yields were higher at 6 and 9 atmospheres, no doubt on 
account of different amounts of water present. For all technical 
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purposes, therefore, there is no advantage in exceeding 7.5 atmos- 


. pheres (112 to 115 pounds per square inch gauge pressure), for above 


this point decomposition of sugar sets in. The decomposition of 
the fermentable sugars was apparently not so great as that of the 
nonfermentable sugars, and the final alcohol yield was, therefore, not 
greatly affected; but the increased amounts of volatile acids formed 
are undesirable because of the possibility of an inhibiting action 
during fermentation. 


LENGTH OF TIME OF COOKING. 


When the pressure of 7.5 atmospheres was used as a constant, and 
when the time of cooking was varied, the following results were 
were obtained: 

PRELIMINARY SERIES III. 


Time variable; 1.8 to 1.85 per cent of H2SO4; 400 per cent of H2O; 7.5 atmospheres. 


54976° —22—Bull, 988——3 


Alcohol yields. 
a Time of | Per cent of | percent of 
Cook No. cook, min- tota 
Lage : sugars fer- P f Gallons ab- 
uss sugars | mentable. dean a solute per 

a) SS i. a ae ae ale ea are mee a 0 22. 59 

ING): Sched 5 Seis Sk ie ae eb ea hel a ies ipa rR Rae 0 22.70 
Pa oe ils ele eee nes eal ne eg er ai ee me aa 0 23. 16 54. 87 GROSGR Sees ees 

oe iced Chins SES OIIE CEOS DE CEICE DICE Iear ieee 15 22. 85 

TGS oo ee eS Sea el HN SN oe a eS Eo ee 30 22.95 

1 Cook 21 had 300 per cent water instead of 400 per cent. 
Series ITI. 
Yime variable; 2.50 per cent of H»SO4; 125 per cent of H2O.; 7.5 atmospheres. 
Alcohol yields. 
qime of | Per cone of Pet cent of 
Cook No. cook, min- tota 
: : sugars fer- Gallons ab- 
HUES sugars. | mentable: ae ceitl ot polute pee 

RMU Ses a Se ds a Aes pe Vite eR a a 0 21. 45 63. 66 6. 859 20. 75 
A MPa eee ee ae aiae core ote e orn aes 0 22.77 62. 65 6.994 | 21.15 
PANY CT ACO ae ee Seas et See eo age 0 22.11 63. 16 . 6. 927 20.95 
Bis So Ae a ae ee es RE eV oe 108 reo 69.79 7.339 22.20 
ANE sh Rin Se ES LRTI eee a ea iS 10 23 40 67. 27 7. 984 24.15 
A On Are See ie ie! ae Bad oe 10 22. 36 68. 53 7. 662 23. 18 
OB 0 See ON eR rei Ree erog 23.61 71. 44 8. 537 25, 82 
CBee Speeetes eG AES eek a Se ae Se oe SOE are 45 21. 56 77.15 8. 295 25 09 
a 2S OE es San a tetas A ese Ie 90 18. 06 81. 40 7.387 22. 34 
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Series IIIa. 


1.4 per cent of HsSO4; 125 per cent of H20; 7.5 atmospheres. 


Alcohol yields. 
einen Time of | Per cont of Eel cout of 
ook No. cook, min- tota 
rica Si sugars fer- P t of Gallons ab- 
8 mentable. ary Sees Sa per 

Be SSeaG ae ASU RRA Eno AES area Sse es ae Seas 0 BAT 54. 20 6. 972 21.09 
AQ Me rae ax a iyon nice seis on sien etinn omiee scree 0 23. 74 53. 67 6.319 19.11 
DOLL ese oe scin eee mines see eee Seen ae 0 22. 37 53. 92 6.214 18. 80 
A ViGlAS Caer cece oat te eee eee 0 23. 46 53. 94 6. 646 20. 10 

Aes oy ethan! ey ie Ge Ee seeks 10.|_> 123.81 53. 16 6. 362 19. 24 
Alar 2 A Be ers esata cole pee ee ee rae 10 23. 09 56. 99 6. 550 19. 81 
AN CLAC@u an oe oon ae ae arene ee 10 | 23. 45 55. 08 6. 456 19. 53 

ADD RR Sere oes tins SES Re Sao Se De ES ae 30 22. 34 63. 22 6. 862 | 20. 75 


1 Blow-off open, not averaged. 
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Fic. 3.—Series III and Illa, showing the variation in yield of total sugars and percentage of total sugars 
that is fermentable with varying cooking periods at two different acid concentrations. Cooking pressure, 
7.5 atmospheres. 
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These results are further illustrated graphically in figures 3, 4, 
and 5 

im ¢ a previous publication,*® based on preliminary ies III, the 
author stated that the time of cooking was apparently without 
effect. This statement was based on a total sugar data only, as 
practically all other alcohol data up to that time had been, and must 
now be, modified. 

Altogether three concentrations of acid and two concentrations 
of water were used, except in cook 21, as noted in the table. For 


40 Jour, of Ind, and Eng. Chem. 1914, 625. 
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the instantaneous cooks no great difference in total sugars will be 
noted. Figure 3, series Ila, shows a gradual decrease in the 1.4 
per cent acid series, and a ahalie increase followed by a decrease in 


the 2.5 per cent nad series in total sugar yields; whereas figure 4, 


preliminary series III, shows practically no difference in a 0, 15, or 
30 minute period. As shown in figure 3, however, decided increases 
were attained in the portion of total sugars which is fermentable, 
with increased alcohol yields (fig. 5), especially in the 2.5 per cent 
acid series. In this series the maximum yield was 8.54 per cent of 
alcohol, after which the yield dropped, although the yield of ferment- 
able sugars kept on increasing. The total sugar yield, however, 
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Fic. 4.—Preliminary series III, showing the variations in yield of total sugars with varying periods of 
cooking. Cooking pressure, 7.5 atmospheres. 
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DURATION OF COOKS—MINUTES 


decreased at a greater rate than the above increase, and gave lower 
alcohol yields. 

Here again the data would permit of only doubtful interpretation 
or would lead to erroneous conclusions if only the total sugars were 
taken into account. The explanation of these results will be taken 


up later. 
RATIO OF WATER TO WOOD. 


All of the preliminary cooks were made with 400 per cent of water— 
that is, four times the dry weight of wood. This was the water 
ratio used by Simonsen, although that given in United States Patent 
No. 938308 by Ewen and Tomlinson was somewhat less than 4 to 1. 

From an operating standpoint the reduction of the amount of 
water used is greatly to be desired. The reasons for this are: First, 
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the steam consumption in cooking is greatly decreased. Second, 
there is difficulty in obtaining a juice sufficiently concentrated to 
ferment and distill economically, because, if an excess of liquor is 
present in the digester, a large portion of the sugar is dissolved 
therein. Third, there is difficulty in handling a dripping, digested 
sawdust from which the acid liquor must be separated. The follow- 
ing table shows the results obtained by decreasing the ratio of 4 
parts of water to 1 of dry wood down to equal parts of each. 
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Fig. 5.—Series III and IIa, showing variation in alcohol with varying cooking periods at two different 
acid concentrations. Cooking pressure, 7.5 atmospheres. 


Series LV. 


Water to wood ratio variable; 1.80 to 1.83 per cent of H2SO4; 7.5 atmospheres; 0 minute. 


Alcohol yields. 
| : Per cent 
Per cent 
ee Per cent of total | : 
Cook No. H20. oftotal sugars fer- tof| Gallons 
sugars. | mentable. ace gen a absolute 
Ey eee aumperone 
AN iy iets SES ORLA Be ee St meer a Seater 400 22. 24 56. 19 | 6. 154 18. 61 
pO PR Sten ee Seth A oat Se IR Brac este at Tee ah 300 23.16 54. 87 | 6. 096 18. 44 
D2 igs Boh Ce eps ee AL Pak ie agen Ma eS 250 23.75 55. 31 | 6. 648 20. 14 
epee ade ee reer teat an Sol pen eae tar athe eee Se ee 125 21.96 59. 29 6. 805 20.58 
BO Aotocsoebobdéoenpoaconseuoosooussuduabat 100 | 21.09 60. 68 6. 440 19. 48 


‘ Series IVa. 
1.40 per cent of H»SOy;; 7.5 atmospheres; 0 minute. 


| Alcohol yields. 
| Per cent 
CusING Per cent Ber cant of total 
c H;0. Saaare sugars fer- | po, cent of Gallons 
parse mentable. ae ood absolute 
y "| per ton. 
PS Sa aa BAAD NAY TAR AAS A es LES Om ee 200 21. 84 57. 94 6. 369 19. 62 
Te Weel) aves esa ECR ES AS i Mes Sis Michail eee 100 23. 00 57. 16 6. 665 20. 16 
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In the experiments of series IV, 1.80 per cent of sulphuric acid 
was used. The experiments were then repeated with the use of 100 
and 200 per cent of water with 1.40 per cent of sulphuric acid, and 
the resuits were the same. These results are shown graphically in 
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Fig. 6.—Series IV and IVa, showing variation in alcohol yields: with varying concentrations of water at 
two different acid concentrations. 


figures 6 and 7. Figure 6 shows that the average alcohol yields 
were very nearly constant for the different concentrations of water 
used, and figure 7 shows that this also held true for both the amounts 
of total sugars and the percentages of sugars that were fermentable. 
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Fic. 7.—Series IV and IVa, showing variations in yield of total sugars and percentage of total sugars 
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would probably have reduced these variations, but they were not 
deemed necessary to establish the principle involved. 

Although 100 per cent of water gave results practically as good as 
did larger amounts, the operating conditions chosen for future work 
was 125 per cent of water. This was done for two reasons: First, 
to insure a better mixture of the acid in the wood, which, of course, 
is easier to accomplish with larger amounts of water, and, second, 
to use the maximum amount of water possible and still obtain a 
digested sawdust that has no drip. The advantages from the use 
of 125 per cent of water were felt to outweigh the small increase in 
steam consumption and to justify its adoption for future work. 
From calculations that have been made to determine the steam 
load on a commercial digester it was found that it takes 1,816,000 
B. t. u. to a cook for heating the wood and acid solution, and 1,183,000 
B. t. u. to heat the digester—a total of 2,999,000 B. t. u. to a cook. 
Decreasing the ratio of water to wood from 125 per cent to 100 per 
cent would decrease the total steam load to 2,709,000 B. t. u., a 
difference of 290,000, or about 10 per cent. The digester load, 
however, is only 25 to 30 per cent of the total steam load of the 
plant; consequently, the above would make a difference of only 
2 or 2.5 per cent of the total steam load of the plant. 


RATIO OF ACID TO WOOD. 


The above ratio of water to wood (125 per cent) and a 0-minute 
cooking period were the constants used in the next series, in which 
the ratio of acid to wood was the variable. Sulphuric acid was used 
as the catalytic agent and in amounts varying from 0.5 per cent to 
4 per cent of the dry weight of the wood. The results are given in 


the following table: 
SERIES V. 


125 per cent of H20; 7.5 atmospheres; 0 minute. 


Alcohol yields. 
" 5 Per cent of 
" er cent er cent of | total sugars 
Cook No. HSO4. |total sugars. ferment- | po, cent of | _“allons 
able. Glen GE absolute 
y ‘| per ton. 
0.5 17. 42 43.13 4.172 12. 62 
75 21. 83 56. 03 6. 085 18. 41 
1.00 21. 68 56. 43 6. 506 19. 68 
1.40 23.17 54. 20 6. 972 21. 09 
1. 40 23. 74 53. 67 6. 319 19. 11 
1, 40 | 22. 37 53. 92 6, 214 18. 80 
1. 40 23. 455 53. 935 6. 6455 20. 10 
1. 80 21. 96 59. 29 6. 805 20. 58 
1.80 21. 09 60. 68 6. 440 19. 48 
2. 50 21. 45 63. 66 6. 859 19. 75 
2. 50 22.77 62. 65 6. 994 21.15 
2. 50 22.11 63. 155 6. 9265 20. 95 
4.00 21.10 66. 63 7. 000 21.17 


1 Blow-off open, not averaged. 2 30 to 100 per cent.H20, not averaged. 
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Serres Va.—Shortleaf pine. 


125 per cent of H20; 7.5 atmospheres; 10 minutes. 


Alcohol yields. 
Per cent of 
Cook No. Per cent | Per cent of | total sugars 
ae: H2SO4. |total sugars|. ferment- Por cent or Gallons 
able. adaeand absolute 
y | per ton. 
AQ reed PeN A Ce SAE cere aera Se oe ease 2. 50 17.15 60. 27 5. 201 15.73 
AQ ES eye ie eee Oe oe ome aa 4. 00 14. 02 66. 59 4, 262 12. 89 


The results of series V and Va for both spruce and shortleaf pine 
are shown graphically in figures 8 and 9. Figure 8 shows the actual 
alcohol yield based on the dry weight of the wood, and figure 9 gives 
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Fig. 8.—Series V and Va, showing variation in alcohol yield with varying concentrations of sulphuric 
acid for spruce and shortleaf pine. 
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the variations in total sugars and the portion of total sugars that is 
fermentable. 

Figure 8 shows that the yield of alcohol from spruce increased 
rapidly with the lower concentrations of acid, but that above 1 per 
cent of acid the increase was comparatively small, there being little 
difference between 1 per cent and 3.5 per cent of acid. There was 
an actual-decrease in the alcohol yield from shortleaf pine. This was 
because of the decrease of total sugars (fig. 9), although the amount 
of sugars fermentable increased from 60.29 per cent to 66.59 per cent 
of the total. The shortleaf pine used was a mixture of band sawdust 
and hogged slabs and edgings containing about 8 per cent of cypress 
and a Considecuble quantity of bark. 

Even from spruce a decrease in total sugars is noticeable with 
acidities above 1.4 per cent, but here again the percentage of the total 
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fermentable sugars increases. As a result the total yield is not 
appreciably fend and the alcohol yield remains prnevieally. con- 
stant. 

In this series is seen again the importance of complete data; that 
is, data on total sugars, percentage of total sugars fermentable, and 
alcohol yields. All of these are necessary for a proper interpretation 
of the results, especially in an experiment like this, in which there is 
an apparent neutralization of two factors that vary in different ways. 

A study of these two variables—namely, the ratio of water to wood 
and of acid to wood—shows that they are not mutually dependent, 
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Fia. 9.—Series V and Va, showing variation in yields of total sugar and percentage of total sugars that is 
fermentable with varying concentrations of sulphuric acid for spruce and shortleaf pine. 


that the acidity of the solution used for hydrolysis is of minor or no 
importance, but that the concentration of the catalytic agent ex- 
pressed in percentage of dry wood is the decisive factor. As stated 
previously, Simonsen expressed all of his results in total sugar. When 
such long cooking periods are used (two hours in his work on variable 
No. 8—the influence of the amount of water present and of the acid 
concentration), it is not surprising that he found variable sugar 
yields with a constant amount of acid and varying amounts of water, 
or varying “‘acidities,” as he called them. The decomposition prod- 
ucts so obtained would be largely reducing agents, formic and 
levulinic acids, which would show high sugar yields. Practically 
always, especially in the above work on cellulose, Simonsen used 
amounts of water which were technically not feasible. Neuman 
realized the technical importance of decreasing the ratio of water to 
wood, but carried it no further than 3 to 1—300 per cent of water. 
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He inverted 50 grams of air-dry sawdust with 150 c. c. of 0.5 per cent 
sulphuric acid (equivalent to 1.5 per cent of sulphuric acid based on 
air-dry wood) for one-half hour at 175° C., with 112 pounds of pressure 
to the square inch, and duplicate experiments showed yields of 20.4 
and 20 per cent of total sugars. The percentages of total sugars 
fermentable and the alcohol yields were not given. In the discussion 
of his results he gives the following: 

These experiments prove that one can work with small amounts of liquid without 
exerting a deleterious action on the yields. In fact, the yields in experiments 63 and 
64 (the two referred to above) are higher than in former ones in which larger amounts 
of liquids were used. At the same time, the extracts contained a greater percentage 
of sugar which is also favorable for fermentation. On the contrary, a small amount of 
liquid (acid solution) is not advisable, since in another experiment with sawdust and 
2 parts of liquid (0.5 per cent sulphuric acid) at 175° C. a considerable evolution of 
sulphur dioxide took place with partial cooking of the materials used. 

It must be remembered that the above experiments were made on 
50-gram samples of wood heated in an autoclave indirectly; whereas 
the results obtained at the Forest Products Laboratory were based 
on 100-pound samples cooked with steam. At the laboratory there 
was no coking in instantaneous or short-time cooks with 1 part of 
water to 1 of wood; although, with the higher acid concentrations, 
irrespective of the amount of water used, there was always some 
coking—that is, a darkening of the digested wood. When Neumann 
used sulphuric acid as the catalytic agent, he nearly always employed 
a 0.5 per cent solution and simply varied the amount. He thereby 
confused the effect of his ratios of water and acid to wood, since they 
were both varied simultaneously. 

If steam was used as the heating agent, of course some further 
dilution occurred during cooking; the more water used to begin with, 
the greater was this dilution. In an experimental apparatus, like that 
used at the Forest Products Laboratory, the amount of steam re- 
quired to heat the digester was greater in proportion to the amount 
necessary to heat the wood and acid solution than it would be in a 
large commercial digester holding two or more cords of wood. The 
following data from cooks Nos. 30 and 34 show in general how much 
this dilution was: 


Cook 30, ook 34, 
June 30, 1914. Talent 1914. 

Winters ee eee ae he ee es eee eR SLY A ee Tine per cent..} 100. 125. 
ETS Og 5 ee a Se oi) ne ee ee ea ee eee do....| 1.80 1.80. 
IMA UC eS eee Soe a ee ee ae Se en eer ee Sea es ot ea 0. 0. 
JASETIOS Peres. See een ane ep BE) Ces hie Be een ei, Soa Shee ee ee 7.5. eos 
(Biow-olf.(COndEnSEG) Bere ee os ae ee eee ey Seed pounds. .| 38.48. 41.41. 
Digested saw Gust: ee ais ee ee Ee ae a ee ee ee EE do....} 271.20. 288.06. 
Dryawood = 2 S555 MR eae ee ee POR ESR ee ee eee do... .| 103.55. 100.68. 
Wateradded:. 552.09) = Se Dae ame Na, Aer Te Ue eae do....| 103. 5. 126. 
Excess water in digested sawdust over amount added. --.-..........-.. do... .} 64.10. 61.38. 
Ratio of water to wood in digested sawdust... ...........-222-22022---eeeeee 1.62 tol. 1.86 to 1 
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In cook No. 30, with an original ratio of water to wood equal to 
1 to 1, the ratio increased to 1.62 to 1, an increase of 62 per cent. In 
cook No. 34, with an original ratio of 1.25 to 1, the ratio increased to 
1.86 to 1, an increased of 61 per cent, which was practically identical 
with that of cook No. 30. In both cooks the yields of total sugars, 
percentages of total sugars fermentable, and yields of alcohol were 
practically identical, as shown in the table of results on series IV, 
page 36. It seems, therefore, that if there is sufficient water to 
insure a good mixture of the catalytic agent with the wood, both the 
water and acidity of the solution added are without effect; and that, 
of these two variables, the only one affecting the yields is the con- 
centration of the catalytic agent based on the amount of dry wood 
present. 

Increasing the concentration of the catalytic agent caused increased 
yields of total sugars up to about 1.5 per cent of sulphuric acid; then 
the yields begin to decrease, although the portion of the sugars that 
is fermentable increased without a break in the curve. The increase 
in the amount of sugars fermentable is sufficient to offset the decrease 
in total sugars, and consequently the resulting alcohol yield is prac- 
tically constant. The explanation of this condition, as shown on 
pages 30 to 33, is that the nonfermentable sugars (the pentoses) are 
the more unstable under the conditions used, and pentose decompo- 
sition takes place with increasing amounts of the catalytic agent. 
This pentose decomposition accounts for a decrease of the total 
sugar yield and an increase of the fermentable sugars, especially if 
there is little or no hexose decomposition; and the result is a practi- 
cally constant alcohol yield similar to that obtained. As in the 
inversion of cane sugar in the presence of an acid, here also the speed 
of the reaction is probably determined by a combination of the 
catalytic effects of both the hydrogen ions and the non-ionized acid; 
moreover, the increased amounts of sugar formed with increased 
acid concentration may in part be a result of the non-ionized molecule. 
However, this is not the full explanation of the conditions observed. 
If it were, the 4 per cent acid series should give yields as much 
greater than those of the 2.5 per cent acid as the 2.5 per cent acid 
yields are greater than those of the 1 per cent; but this is not the 
case. 7 

The above discussion has been limited entirely to the results of the 
experiments on spruce. Only two cooks were made on shortleaf- 
pine, and these were insufficient to warrant any conclusions, especially 
in view of the complex nature of the raw material. 
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SIZE OF CHIPS. 


Two cooks were made on chips of two different sizes and under 
the conditions outlined in the table below. 


125 per cent of H2O; 2.5 per cent of H2SO4; 7.5 atmospheres; 15 minutes. 


Alcohol yields. 
Length of | Per cent 
oe chip with | Percent | oftotal | 
i the grain Sra sugars fer- | Percent Gallons 
(inches). Saeeee mentable. of dry absolute 
| wood. per ton. 
| | 
Fes ie Re aN ents oe. earn C ito + 20.21 73.50 | 7.126 21.55 
(ee ate ae ea eases er er apa eat 3 21.005 69. 07 | 7.214 21.82 
(iy BE ae Ree ogee ee Be ee eet eh means Bee Mixture. 20.14 71.16 | 7.109 21.50 
! | 


Even the larger chips were thoroughly penetrated and cooked, and 
the yield obtained from them compares favorably with that obtained 
from sawdust under similar conditions. The chips, however, did not 
extract readily, and while they were being stirred in the leaching tank 
they were ground to a powder. In a commercial diffusion battery 
there would not, of course, be a similar mechanical action, but the 
time of extraction and the capacity of the battery would be decreased. 
A lack of material prevented leaching experiments, and these results 
were obtained primarily to determine whether material of this size ~ 
would give yields similar to those from sawdust. Further work 
along this line is necessary. 

Cook No. 61 was a mixture of sawdust, small chips, and large chips 
in the following amounts: 


| A 
: Air-dry Dry 
Moisture. | weight. weight. 
: Per cent. Pounds. Pounds. 
Sawidustuseste cus cotinse ee wines cceic cep cee Se eter eee a eee eet 8.78 31.35 28. 60 
ATSIC Hi pS sees serene ener eisteeeitaeie Seal eee eR Gis e ee eee 9. 67 46. 96 42.41 
SIMahlichipsses- sens coe ee oe eet pase ereclerge= eel nae“ reer ee marae 9. 37 41. 04 37. 20 


This mixture was cooked at 7.5 atmospheres with 125 per cent of 
water and 2.5 per cent of sulphuric acid for 15 minutes. After it 
was cooked, a sample of the mixture was taken and extracted and the 
extract analyzed in the usual way. Another part of the sample was 
screened through a screen having openings three-eighths of an inch 
square, and the materials passing through the screen and remaining 
on it were also extracted and analyzed in the usual way. The 
following table shows the results of these analyses: 


Total Total + as 
| pi Acidity 
P sugars, solids 

Digested mixture. Oe oan (per cent | (per cent 6 aes 

| P "| of wet of wet Na OH) 

weight). weight). Fi 
Mmsereened 2\o.- shoe ec oe cases ee aes eee | 70. 26 6. 616 7. 196 7.5 
Remaining/on s1nchiscreens-|-sesea-e eee eee eee 70. 54 6. 853 7.28 7.6 
Passing through finch screen). =... -ccmcseeenie aoe ne 71. 11 6. 688 7.32 7.6 


— ——_—. — 
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LEACHING TANK, Z; SETTLING TANKS, Si AND S2; SINGLE-EFFECT VACUUM 
EVAPORATOR, “&; HYDRO-EXTRACTOR, JH. 
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EVAPORATOR /“, CONNECTED TO SURFACE CONDENSER D, AND DRY VACUUM 
Pump /. CORNER OF FERMENTATION ROOM BUILT IN UPPER CORNER OF 
LABORATORY BEYOND EVAPORATOR AND CONDENSER. 
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From these figures it will be seen that all the material was equally 
cooked and gave practically the same yields, irrespective of size 
within the limits used. In addition, the material leached readily 
without formation of fine stuff, and 88.4 per cent of the sugar present 
was extracted without difficulty in three leachings. A certain 
amount of sawdust or material of similar size, therefore, seems 
necessary 1n order to obtain a good extraction, even though chips as 
large as five-eighths of an inch with the grain may be cooked under 
the conditions outlined in as short a time as 15 minutes and with 
good yields. 

It has been observed in commercial practice that a mixture of dust 
and chips in the proportion of 10 to 15 per cent of dust and 90 to 
85 per cent of chips gives the best results in the diffusion battery. 
Tf all dust or too much dust is used, the cooked material packs in 
the cells, high pressures are required to force the extracting water 
through it, and the material hangs in the cells at the time of dis- 
charge, causing loss of time in operation. If dust-free chips are used, 
the opposite is true; the extracting water percolates too fast, and 
extraction is not good. With the proper combination of dust and 
shredded chips, a 92 per cent extraction of the total sugar may be 
obtained. 

LEACHING EXPERIMENTS. 


The determination of the number of cells in a diffusion battery 
necessary to get a maximum extraction in a minimum time, with a 
minimum amount of water, is a very important point in this process. 
Furthermore, it was desirable to determine whether there was any 
selective solubility between the different sugars. present or the soluble 
solids other than sugars. With this end in view, two series of cooks 
were made under the same conditions, viz, 125 per cent of water, 
2.5 per cent of sulphuric acid, a pressure of 7.5 atmospheres, and a 
cooking period of 15 minutes. It is regrettable that an accident to 
some of the condensing apparatus prevented blowing off these cooks, 
and after each cook it was necessary to allow the digester to cool 
gradually to 212° F. or less before the contents were discharged. 
Undoubtedly reducing substances were formed and retained which 
were the cause of erratic sugar data being obtained. 

Cooks Nos. 51 and 52 were preliminary and were made for the 
purpose of outlining a method of procedure. The digested sawdust 
from both cooks was put into the leaching tanks and successively 
leached by sprinkling small quantities of boiling water over the 
digested sawdust and collecting the drip as soon as it had drained 
through the sawdust. The different extracts were then analyzed, 
neutralized, and fermented in the usual manner with the following 

results. 
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Cooxs Nos. 53 AND 54. 
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Neutral juice 
before fermen- Beer. Acidity. 
tation. | 
Fer- scare | Th Fer- 

Leach | men- total e0- || menta- | 

No. [tation Redue- Reduc-| steohol| sugars _Tetical | tion | 

No. | Sp. er ing Sp. gr ing (per |fermen- alcohol.| _effi- 

2 at | Sugars, at sugars | wont by | table ciency. | Neutral) Beer. | In- 
15°C (grams 15°C (grams weight), 2 juice. * | crease. 
* | per : per : 
liter) liter). (liter). 

1 10 | 1.0502 | 62.28 | 1.0262 | 17.40] 1.910 | 71.40 | 2.164] 88.26 6.2 12.0 | 5.8 
| 11} 1.0508 | 61.70 | 1.0280 | 11.74 | 2.267] 80.55 | 2.418 | 93.76 2.4 9.65 7.2 
2 10 | 1.0482 | 61.56 | 1.0277 | 14.88] 2.233 | 75.34 | 2.262] 98.72 4,4 11.2 | 6.8 
11 | 1.0509 | 66.04 | 1.0270 | 14.74] 2.3138 | 77.16 | 2.478] 93.34 4,4 10, 4 | 6.0 
3 10 | 1.0492 | 59.52 | 1.0273 | 17.08 | 2.171 | 70.68 | 2.050 | 105.90 6.4 12.5 6.1 
11 | 1.€480 | 60.24 | 1.0269} 16.00 | 2.152 | 72.89] 2.142 | 100.47 6.0 11.2 5.2 
4 10 | 1.0486 | 62.12 | 1.0286 | 18.52] 2.129] 69.62 | 2.108 } 101.00 3.6 11.4 7.8 
11 | 1.0521 | 68.70 | 1.0296 | 18.88 | 2.360] 71.91 | 2.400] 98.33 4.0 9.6 5.6 
5 10 | 1. 0488 | 57.28 | 1.0304 | 17.86 1.844 | 68.26 1.905 | 96.80 2.4 10.4 8.6 
11 | 1.0532 | 62.28 | 1.0338 | 18.92] 1.949] 69.05 | 2.087 | 93.39 3.8} 10.0) 6.2 

} 1 


Cooks Nos. 53 and 54 were combined and handled in the same way; 
but not until previous experiments had indicated the quantities of 
water necessary to leach out approximately equal quantities of sugar. 
In all, nine leaches were made, although only the drip and the first 
eight leaches contained enough sugar to make a fermentation possi- 


ble. 


The following table shows the amounts of water added for each 


leach, the amounts of extract recovered, the sugars and total solids 
in each extract, and the percentages of total sugars fermentable, 
with the fermentation efficiencies: 


Cooks Nos. 53 Anp 54. 


Amount of (ene: soot! Acidi 
water added. |Amount| g, ,, | Reduc- Weight pota; | Total oe | Sese 
of ex- parece ing of sugars : | solids | rae 
Leach t of ex- . | solids | = to total N/10 
Tact re- | Sugars | Inex- | in ex- + 
No. x tract at | | (per solids _ NaOH 
covered 15°C. | (grams tract | cent) tract, (per | 5 
Liters. | Pounds.|(pounds). - /perliter). (pounds).| * (pounds). eats we s ) 
IDTip ates |e eee J.e--c----| 83.29] 1.0482 74. 54 5.93 | 8.187 6.72 88.3 73.4 
deo aees 20 44.0 38.39 | 1.0518 80. 12 2. 92 8. 897 3.41 85.7 75.0 
Dee en 30 66.1 61.70 | 1.0522 79. 48 4.66 8. 866 5.47 85.3 74.5 
Beene ese 30 66. 1 63. 76 1.0501 | 78.48 4.77 8.195 5. 22 91.4 76.8 
Ae eases 30 66.1 71.32 | 1.0504 75.86 5.12 | 8.180 5. 83 87.9 74.6 
Sbeecoeneae 50 110. 2 94.21 | 1.0443 65.75 5.94 7.314 6. 90 86.1 | 74.0 
Groscteeuee 75 165.3 | 160.93 | 1.0360 50. 08 7.77 5.757 9. 27 83.4 | 63.0 
(ipppeestsee 100 220.5 | 194.21 1.0258 34. 29 6.51 4.188 8.14 81.9 | 45.1 
Ra Seeoeee 300 661.4 | 647.14] 1.0109 14. 00 8.96 2.198 14. 21 63.1 18.9 
Yhoecsacens 500.| 1,102.3 | 997.94} 1.0015 1.66 1.655 0. 220 2.19 75.6 2.1 


| 
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Cooks Nos. 53 anp 54—Continued. 


Neutral juice 
before fer- Beer. Acidity. 
mentation. Per 
Ror cent of Fer- 
peah ols total | Thero-| men- 
No. eae Reduc- Reduc-| Al-_ | sugars | retical | tation 
C: No Sp. er.| &_|sp. or.| 12g | cohol | fer- |alcohol.| effi- | yoy. 
0. | ©P- 8T- | sugars Pee -| sugars | (per | ment- ciency.| jra1 | Beer. | I= 
| FP Coy NSE EPS FSX a eae |e juice. "| erease: 
liter). | liter). |weight). | 
iD 12 | 1.0515 62.38 | 1.0337 23.52 1.625 61. 65 1. 869 86. 94 1 
Tipe i 


13 | 1.0506 | 61.92 | 1.0284) 10.84] 2.188 | 82.12) 2.474] 88.44 


3.9 2.0 8.1 

1 8.0 3.2 5.2 

1 12 | 1.0497 | 62.12 | 1.0422 | 44.70] 0.648 | 27.51) 0.832 | 77.88 3.8 7.0 4.8 
mesons S { 13 | 1.0460 | 55.12 | 1.0367 | 33.86 | 0.897 | 38.03 | 1.024 | 87.60 6.8 8.0 1.2 
2 12 | 1.0473 | 57.08 | 1.0298 | 18.72 | 1.690 | 66.64 | 1.856] 91.06 3.6 | 10.8 7.2 
FE Ss oe 13 | 1.0510 | 63.92 | 1.0284 | 11.74] 2.266, 81.22 | 2.525; 89.74 9.4) 12.4 3.0 
3 12 | 1.0495 | 59.52 | 1.0275 | 10.04] 2.087] 82.77 2.399] 86.99 3.7 | 12.1 8.4 
Fe wates oo 13 | 1.0520 | 61.96 | 1.0401 | 35.30] 1.019 | 42.38 1.276] 79.86 8.8 | 11.8 3.0 
4 12 | 1.0508 | 57.74 | 1.0287 | 10.68] 2.090] 81.11 | 2.278] 91.75 4.3) 12.8 8.5 
Epes 13 | 1.0502 | 57.34 | 1.0299 | 12.36] 1.913 | 78.02 | 2.177 | 87.87 9.2) 12.4 3.2 
12 | 1.0515 | 54.76 | 1.0321 | 13.12} 1.836 | 75.60 | 2.012} 91.25 S39 L259 9.0 

were set 13 | 1.0538 | 58.34 | 1.0475 | 41.16 | 0.549 | 29.03 | 0.824] 66.87 8.6 | 11.4 2.8 
14 | 1.0504 | 53.22 | 1.0329 | 15.24] 1.646 | 70.89; 1.836] 89.65 8.0 | 12.4 4.4 

12 | 1.0456 | 52.52 | 1.0343 7.84 | 2.016 | 84.91 | 2.180] 92.48 3.3 | 12.2 8.9 

(SS ssccee |; 13 | 1.0490 | 47.38 | 1.0308 8.14 | 1.790 | 82.51} 1.905] 93.96 4.4) 11.0 6.6 
\{ 14] 1.0515 | 49.56 | 1.0324 8.28 | 1.951 | 82.92 | 1.999 | 97.60 6.0 | 10.0 4.0 

|{ 12 | 1.0576 | 53.04 | 1.0371 8.48} 1.851 | 83.69] 2.145] 86.29 4.1] 12.4 8.3 
Weesccees 13 | 1.0496 | 46.19 | 1.0326 8.00 | 1.724] 82.39} 1.853) 93.03 3.8 | 11.2 7.4 
‘| 14 | 1.0481 | 43.76 | 1.0314 7.78 | 1.682 | 81.94 | 1.748} 96.22 6.4] 11.0 4.6 

| 12 | 1.0547 | 47.32 | 1.0380 9.00 | 1.772 | 80.67 | 1.850] 95.78 3.6 | 12.0 8.4 
SGbaaabos 13 | 1.0519 | 44.14 | 1.0357 | 8.52] 1.685] 80.39) 1.724] 97.74 6.6 | 10.8 4.2 
‘| 14 | 1.0489 | 42.46 | 1.0338 7.56 | 1.610 | 81.94] 1.695 | 94.98 6.4 | 12.0 5.6 

Oper eu etee te feint ow (aaletall sisja/e/cin col ele tisiejcie evel s aie SsbB eon ad oodaSenollbogdbtonlocecoscullodocapclladecton aeeaae 


1 Insufficient sugar for fermentation. 


A considerable amount of variation will be noted in the percentages 
of total sugars fermentable, although all of the extracts, excepting 
Nos. 1 and 5, have at least one fermentation with over 80 per cent 
of the total sugars fermentable. Extract No. 5 shows one fermenta- 
tion with 75.60 per cent of sugars fermentable, but both fermenta- 
tions of extract No. 1 are very low. The latter is only 2.72 per cent 
of the total weight of extract obtained, but contains 5.40 per cent of 
the total sugar calculated as dextrose. Apparently we have here 
some strongly reducing substances present which are very soluble, 
which react as a sugar toward Fehling’s solution, but which do not 
-ferment. This material was also extracted in a greater or less quan- 
tity in the succeeding leaches up to and including No. 5, and it was, 
therefore, difficult for the yeast to get control and furnish a good 
fermentation. Not until the beginning of the sixth leach were fairly 
uniform and constant fermentations obtained. 

From the foregoing results it is apparent that the sugars should 
be extracted as completely as possible, as the last extracts are appar- 
ently the purest from a fermentation standpoint. This work should 
be repeated, however, for additional data are necessary before final 
judgment is passed on a phase of the work of so great technica 
importance. The data given are indicative but insufficient to be 
conclusive in this respect. 
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Commercially, the subject of extraction, covering the questions of 
size, design, and number of cells in a diffusion battery, is one that 
has received a great deal of attention in the beet-sugar industry. In 
the light of data obtained in units of commercial size in the ethyl- 
alcohol industry, it may be said that at least a 5-cell draw—that is, 
passing the extracting medium through 5 cells in rotation—is neces- 
sary, and that a 6 or 7 cell draw is more desirable. The amount of 
water to be used and the proper end point or time of drawing must 
be determined for each particular battery, and with proper care and 
supervision the efficiency of the entire operation can be maintained 
at a 92 per cent extraction with a 10° to 11° Brix acid juice corrected 
for temperature. 

VOLATILE ACID YIELDS. 


In addition to the sugars obtained as hydrolytic products, acetic 
and formic acids were also obtained in varying amounts. The yields 
are given on the acid-yield sheet in the Appendix, in addition to the 
following tables, in which the cooks have been outlined in the differ- 
ent series as given before under pressure, time, water to wood and 
acid to wood ratios: 

Series Ib. 
PRESSURE VARIABLE. 
1.80 per cent of H»SO4; 400 per cent of H2O (water); 0 minute. 


Yield of volatile acid (per cent of dry 
weight of wood). 
Cook No. Pressure. 
| Acetic. Formic. Both. 
— | 
A) eB oie ene tne tia hay esata on A. | RRNA ep glean ce Se 6.5 | 1.25 0. 105 1.355 
US ee ne Re LO ap eo eae own ig Sea) ee en emeeeey 02g 7.5 | 1.22 - 185 1. 405 
SG Fea ee yeep a cease EO COs ERE eae aS ee 7.5 1.62 . 220 1. 840 
BM i oe NE Et a Ee een ee a Se we 9.0 1.60 ~ 443 2. 043 
Series III. 
TIME VARIABLE. 
2.5 per cent of H2SO4; 125 per cent of H2O; 7.5 atmospheres. 
| Yield of volatile acid (per cent of dry 
Time of | weight of wood). 
Cook No. E cook | - 
(minutes). | | 
Acetic. Formic. Both. 
i Ee aA ee ees bh he re BM Lert ene Dre ee cok Ree tle PL Sen S 0 1.755 0. 572 2. 827 
Oh rapa ey aE yah ORIN octets DE OSE ah Sa poe tole Mntrrc yee ne vat ae be geo 0 1.670 . 790 2. 460 
BY AEDES oe areata erste 4 lusts? Rete verte re ae ee aes eats ahs erates ene 10 1.67 1. 090 2. 760 
AT te OBL gti aan alice Nea MMR ont, oe OL eT ea ee cae 10 2. 62 . 340 2.96 
AG eet SR AON et erate Ure geek Sea she A A a Eas 20 2. 360 1. 450 3.8L 
BGR re ee fo E SR MOOR eS DON en Sse ayy ost ieee ee ee 45 2. 915 1. 492 4. 407 
Hi OEE OBR eas SOMOS Se OSU ie ee ttl mila is 90 2.140 . 440 2. 580 
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Series IIIa. 
TIME VARIABLE. 
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1.4 per cent of H:SO4; 125 per cent of H.O; 7.5 atmospheres. 


Yield of volatile acid (per cent of dry 
Time of weight of wood). 
Cook No. cook 
(minutes). 
Acetic Formic. Both. 
Se Ia ee Ne he leet LRT Leas SNES eRe 0 1. 457 0.355 1. 812 
ED). wie be GEA 8 MAA Te er a ae See RE Tea 0 1. 560 . 470 2. 030 
OH os Gedling os COB OBE ACES Ee ae een pet Sa ee ce aoe 10 2.39 . 059 2. 449 
All sim d Bade OS Cota SO CHE EEe Ae EE EE AE eee aaa oe 10 1. 416 . 430 1. 846 
OD sc od Sade e SaS CEOS CHE ON oI SEE ie at aoe at a nae! 30 1.55 . 570 2. 120 


PRELIMINARY SERIES III. 


TIME VARIABLE. 


1.80 per cent of H:SO,4; 400 per cent of H,O; 7.5 atmospheres. 


Yield of volatile acid (per cent of dry 


Time of weight of wood). 
Cook No. cook 
(minutes). 
Acetic. Formic. Both. 
15, osecgcece Ses ee a een (eae eet 0 22 0.185 1. 405 
1G ene paneer ean Horspren ti. Resin Oe RS ee 0 1.62 . 220 1. 840 
IQ: oc Seoone SACOM BASS Os oe SIE EB ENe See aes a eee ee 15 1. 32 - 598 1.918 
WY oc ac cq onboSa seo PSS erate eine ieee lee ee 30 1. 48 - 570 2. 050 


Series LV. 


WATER TO WOOD RATIO. 


1.80 to 1.83 per cent of H:SO4; 7.5 atmospheres; 0 minute. 


Yield of volatile acid (per cent of dry 
weight of wood). 
Cook No Per cent of 
. water. 
| Acetic. Formic. Both 

PAD 5 SS BSore BOS SS ER TC ecm ee EP em ro 400 5 (3) 0. 431 281 
Dl oe Seb otis BOO Se Re DRS BeBe CERO earn eas Stories 300 1.52 . 239 1. 75d 
2) ape ar eR ean enh AE Eo ke ec Ie el 250 Q) Q) (1) 
Bess oso dodo BSS SO SED OS SE ener cs one Cie Stee ee eye | 125 2.11 . 480 2. 59) 
SOs coda edSsns Saree ee ee er eee Oe. eae ater enya 100 1.38 . 642 2. 022 


1 Data not complete. 


Series [Va. 


WATER TO WOOD RATIO. 


1.40 per cent of H2SOq; 7.5 atmospheres; 0 minute. 


Yield of volatile acid (per cent of dry 
Pern ar weight of wood). 
Cook No. WALEL: fie a lh 5 
Acetic. Formic. Both. 
200 slay 0. 160 1. 660 
100 1.69 . 290 * 1.980 
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Series V. 


ACID TO WOOD RATIO. 


125 per cent of H,O; 7.5 atmospheres; 0 minute. 


. | Yield of volatile acid (per cent of dry 
SATE weight of wood). 
Cook No. cent of dry 
wood). Acetic. Formic. Both. 
BS SEA SI Sa a eS ORI BORGES OE IE Bone Se eens SubHee 0.5 0. 87 0. 480 1.30 
Dae ane Se NE eine ais en oe i Eafe ae See oer eee ae Sh) 1.43 253 1.683 
POSS a See A eee EIS ges Fae oy CeO he ae SR 1.00 1.05 443 1. 493 
BO aie eet ree e Sa enenerne tn noe aerate, tes gh ne oo ae epee 1.40 1. 457 355 1.812 
ABER Ree Poa ae Se res Se ae OS SIS aE 1.40 1. 56 470 2.030 
BA i Apa Nae? eh ae ee ieee Beene = one aT REISE eye ee 1. 80 2.11 - 480 2. 59 
Bad Ds Se Np ree a tee LS oe i BI rae ee ea 1. 80 1.38 - 642 2. 022 
Le teen ER a ey Pathe Ope IS ee ae sine Ce re ae 2. 50 T3755 572 2. 827 
A are areas Cia Era ices ee ee he ate nae lake & See ae SERIES 2. 50 1.67 - 790 2. 460 
30 Siete fe arin eae ee ee ee Se eee eee 4.00 | 245 ABS) 3.165 
| | 


PRESSURE IN ATMOSPHERES 


0 0.1 0.2 0.3 0.4 0.5 0.6 
YIELD IN % OF FORMIC ACID ON DRY WEIGHT OF WOOD 


Fie. 10.—Series Ib, showing the variation in formic-acid yields, with varying cooking pressures. Cooking 
period, 0 minutes. 


Both the yields of acetic and formic acid varied with the cooking 
conditions, although the former was the more constant of the two. 
The variations in the water to wood ratio in general seemed to be 
without effect on the yields of both acids, and this was to be expected. 
Increasing the pressure of cooking increased the amount of formic acid, 
particularly as shown in the curve for series Jb in figure 10, and this 
was apparently due in part to sugar decomposition. Increasing the 
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acidity based on the dry wood increased particularly the amount of 
formic acid produced, whereas increasing the time of cooking seemed 
to increase both acids, although the increase of formic acid was pro- 
portionately much greater than that of acetic acid. 

The source of these acids at the temperatures used is apparently a 
hydrolysis of the acetyl and formyl groups present in the hgnin com- 
plex, as suggested by Cross and Bevan * and by Cross,” who deter- 
mined these acids as results of the acid hydrolysis al a number of 
materials. Bergstrém *’ also obtained these acids as a result of hy- 
drolysis without the aid of an acid catalyst, with the use of water at 
6 atmospheres of pressure. Formic acid, however, with levulinic 
acid, carbon dioxide, etc., is a decomposition product of the sugars, 
-and undoubtedly the large increases in formic acid yields with in- 
creased pressure, time of cooking, and concentration of catalyst are 
due to sugar decomposition. The data are of particular interest as 
furnishing an approximate index of the degree of this decomposition. 

These acids in certain concentrations also have a toxic effect on 
yeast growth and no doubt inhibit fermentation to some extent, even 
in the neutralized juice in which the acids are present as their calcium 
salts. In addition, nearly the same amount of acid was obtained at the 
Forest Products Laboratory as is usually obtained by the destructive 
distillation of this species of wood, and in afew casesmore. Itis known 
that the rapid decomposition of wood does not begin till a tempera- 
ture of 275° to 280° C.** is reached, after which the decomposition is 
exothermic. Since the formic acid is derived from the wood and also 
from sugar decomposition, the amount hydrolyzed from the wood 
directly is. difficult to determine. If this amount were known, it 
would give a helpful index, similar to the methoxy number now used, 
of the value of a species of wood for certain purposes. It has been 
shown beyond question * that the destructive distillation of cellulose, 
sulphite, or soda wood pulp, as well as cotton, yields acetic acid, but 
no methyl alcohol, and Klason and his coworkers have obtained a 
yield of 2.79 per cent of acetic acid from spruce sulphite cellulose. 
More than this amount of acetic acid was obtained in cook No. 56 at 
the Forest Products Laboratory by hydrolysis of the wood at a tem- 
perature 100° C. lower. 

In view of the work of Cross and Bergstrém, it seems that the greater 
part of the acetic and formic acids, with the exception of the formic 
acid that results from sugar decomposition, comes from the hydrolysis 


41 Cross and Bevan, Berichte, 28, 1940. 

#2 Cross, W. E., Dissertation, G6ttingen, 1910, Ueber das Vorkommen der Formyl- und Acetyl Gruppen 
im Lignin. 

43 Bergstrom, Der Papierfabrikant, 2, 305. 

44 Klason, P., Jour. fiir prakt. Chemie, 1914, 90, 413-447. 

4 Buttner, G. ,and Wislicenus, H., Jour. fiir prakt. Chemie, 79, 177-234; Klason, von Heidenstam, and 
Norlin, Zeit. fiir ang. Chemie, 1909, 1205. 
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of the acetyl and formyl groups in the lignin. ‘Bergstrém obtained 
as much as 1.53 per cent acetic acid and 0.23 per cent of formic acid 
from spruce boiled in water at a pressure of 6 atmospheres for two 
hours without any catalyst, whereas cellulose produced from spruce 
yielded only 0.08 per cent of combined acids under similar treatment. 

This being true, the maximum amount of acid obtainable from 
wood is the sum of the acid produced by the destructive distillation 
of the cellulose and the hydrolysis of the lignin. This would be 5.7 
per cent total acid, which, so far as the writer’s knowledge extends, 
has never been obtained by the destructive decomposition of wood. 
Undoubtedly secondary decomposition products are formed, such as 
2CH,COOH = (CH,),CO plus H,0 plus CO,, 2 HCHO plus H,O =CH,OH 
plus HCOOH, and similar reactions, which may account for the 
acetone and in part for the formic acid obtained from destructive 
distillation. 

A series of destructive distillations has been made at the Forest 
Products Laboratory on spruce and spruce-digester residues cooked 
with sulphuric acid for sugar and alcohol production. These dis- 
tillations were made, some slowly and some quickly, some very 
wet and some very dry, to determine whether the hydrolytic effect 
noted above could be reproduced in the destructive-distillation 
process. The details of this work are being reserved for later pub- 
lication; but it may be stated here that the distillation of either 
wet wood or wet residue produced more total acid than was ob- 
tained from the dry wood or dry residue under similar distillation 
conditions, showing that there was a hydrolytic effect from the 
added water. The increased amount of acid, however, was not 
sufficient to pay for its recovery from the more dilute pyroligneous 
acid produced. 

Aside from the scientific interest of the subject and its bearing 
on the chemistry of wood, the technical importance of the recovery 
of these acids is to be considered. As outlined previously, this has 
been attempted in France and in the processes covered by the 
patents granted to Cohoe in this country. Cohoe, however, worked 
with broad-leaved woods, which would give even larger amounts 
of these acids. .The table in the Appendix, however, shows that 
the amount of acid which might be recovered in the condensed 
blow-off averages only about 10 per cent of each, and this would 
yield a condensate of little value. As the average concentration of 
acetic acid in the condensed blow-off was oniy about 0.20 per cent, 
it is questionable whether recovery in commercial amounts is pos- 
sible. If some means could be devised, however, for washing out 
the volatile acids with steam and making a practically complete 
recovery of them without too great expense or delay to the digester 
cycle, these acids might form a valuable by-product of this industry. 
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Various mixtures of spruce and spruce bark were cooked under 
the usual conditions of 7.5 atmospheres of pressure, 125 per cent 
of water, and 2.5 per cent of sulphuric acid based on dry weight. 
The results are given in the following table: 


Alcohel vields. 
Total Per cent a 
Cook | (percent | of total 
No iB Ree sugars Per cent Gallons 
; Ten] Ghee fermen- of origi- absolute 
| weight) table. nal dry per dry 
| Se | weight. ton. 
AUIS TUICENWiOOMe sae esha oe. eR et 84 22.11 70.38 7.457 22.55 
91.5 per cent of wood, 8.5 per cent of bark...... 87 19. 60 69.47 6. 765 20. 46 
74.5 per cent of wood, 25.5 per cent of bark..... 85 22.49 60. 04 6.364 19.25 
All bark..... 2 ab Gn CR EEE See eens 88 17.07 31.95 2.730 8.25 


From the result it is seen that as much as 25 per cent of spruce 
bark may be mixed with the wood without appreciably decreasing 
the yield of alcohol. Other barks were not available in sufficient 
quantity to determine the practical limits to which they may occur 
in waste mixtures without appreciable effect. Commercial experience 
however, has shown that not more than 10 per cent of the total of 
yellow pine may be bark without seriously affecting the yield. Spruce 
bark has long been used in Europe as a tanning material and has 
found favor because of its high sugar content, which in the ‘‘mellow- 
ing” or fermentation and acidification of the tanning liquors produced 
a comparatively large amount of acid and was therefore used as a 
plumping agent. 

The tannin present shows no inhibitory action toward yeast growth, 
for even sugar liquors produced from red and white oak gave normal 
fermentation and fermentation efficiencies. In commercial practice 
other factors have been found, such as long cooking periods with 
increased formations of acids, acetone, and aldehydes, which influence 
yeast growth and fermentation much more than does the tannin 
found in the sugar liquors usually produced from mill waste. 


EFFECT OF CATALYZERS OTHER THAN SULPHURIC ACID OR IN ADDITION 
THERETO. 


As indicated previously, Kérner, Cohoe, and others have attempted 
the production of sugar and alcohol from wood with the use of hydro- 
gen peroxide, potassium dichromate, and potassium persulphate 
as hydrating and oxidizing agents in addition to sulphuric acid, and 
these investigators have also recommended the use of hydrochloric 
acid. The experiments at the Forest Products Laboratory have 
been only preliminary to an investigation of the field, but they have 
confirmed several known facts besides establishing several new ones. 
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Theoretically, hydrochloric acid, because of its maximum ionization 
should produce even greater sugar yields than sulphuric acid. Hydro- 
chloric acid presents greater technical difficulties than does sulphuric 
acid, and its cost is greater; however, if the yield were increased 
sufficiently, the other difficulties could probably be overcome. Two 
concentrations of hydrochloric acid were therefore tried, one of 1.80 
per cent and another of 2.50 per cent, based on dry-wood weight, 
and the respective total sugar yields were 19.69 per cent and 17.02 
per cent. The complete data on cooks Nos. 89 and 90 are given in 
the tables in the Appendix. That yeast is intolerant of the Cl ion 
is well known, and the laboratory workers were unable, as others 
before had been, to obtain any fermentations. Unless, therefore, 
the Cl ion is removed by precipitation, as with silver nitrate, fer-. 
mentation is impossible. No fermentation was obtained when 
chlorine or chlorides were used. The chief interest of the following 
experiments, therefore, is in the data adduced with respect to total 
sugars, for, as stated before, if it were possible materially to increase 
the total sugars obtained, other difficulties might possibly be over- 
come. 


Spruce. 
7.5 atmospheres; 125 per cent of 1120. 
| 
| Total 
Boe | reducing 
“ook : sugars 
No. | Catalyst. (per cent of. 
| | - original 
| | dry wood). 
| 
2 
“a 2:8 percent of hydrochloric acid 2. 25.1 es Te hese s ec sees { i a 
89ue2:d percent.o fy Grochloniciacid ss 225 sees naa oe nS yn sed eres Bera ee se eee 17. 02 
92 | 1.8 per cent of sulphuric acid plus salt (NaCl) for equation HeS04+- Nacl= | 
ANE HS USOYE a a HCl [epee ae tit tet a aN panne men eee ta en ei Sica geerlen Pa tGeior a cies al 20. 44 
94 | 1.8 per erento ofsulphuricacid plus salt (NaCl) for equation H2S04+2 NaCl= NasSO4+ 
TER IOS AES ORE ane Reba eis aa ie rae ete aa tae re es ice Rena EAE Oe 19. 44 
95] 2 a Mont ofchlorine from 2 KC103+ H2S04+10 HCl= KS 04+6 HeO+6 Cle... 222... 19. 59 
96 | 1.8 per cent of sulphuric acid plus 10 per cent of KClO2z to make 2 KC103+ H2SO4= 
KeS Of 2h ClOgk 8 oo iin eee aS oe er ee ee ee tee Se ee 20. 34 
97 | 1.8 per cent of Spa acid plus 50 per cent of KClO3 to make 2 KClO3+ 
TSS Og KS Og De CLO gas ecic ay fsa mae etal iS ae att peau era yet aeee eaten ne 21.45 


The above table shows no yields of total sugars greater than it is 
possible to obtain with the use of sulphuric acid only. Even if all 
the sugars produced were fermentable and could be fermented, the 
yield would not justify the added expense. Simple chloride and 
chlorine treatments in their technical aspect may, therefore, be 
dismissed, although the results are of interest in their bearing on 
the chemistry of wood. 

The next experiment was with the use of ferrous sulphate in con- 
junction with sulphuric acid—that is, with an increase in the con- 
centration of sulphate ions. The result, especially when taken in 
connection with the experiments on niter cake described below, is of 


yg 


sufficient interest and value to warrant further investigation. 
Reference should be made to all the data of cook No. 104, which 
was a standard cook using 1.8 per cent of sulphuric acid plus 0.1 per 
cent of ferrous sulphate, The results are given in the following 
table, along with data from cook No. 34, showing the results from 
the use of 1.8 per cent of acid without the addition of ferrous sul- 
phate. Although the differences between the two cooks are small, 
the slight increase in fermentable sugar when the ferrous sulphate 
was used is worthy of consideration. 
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125 per cent of H2O; 7.5 atmospheres. 


Per cent of Alcohol yield. 
total sugars aC Ay tine Ca oe 
Cook No. Catalyst. otal ferment- 
Ue able. Per cent of} Gallons 


dry wood. | per ton. 


percent ofelss Ope ees sane 21.96 59. 29 6. 805 20. 58 


Rupee ee =|, 118 
dee see DEN CMU OTS Oe eee a } 21. 40 63.23 6.927 20.97 


perjicentiofMes Os. seas sen ene | 


Two cooks were made with niter cake furnished through the cour- 
tesy of the E.I.du Pont de Nemours Co. In cook No. 107, niter cake 
only was used, and the amount of it was equivalent to 1.8 per cent of 
concentrated acid. In other words, 5.55 pounds of cake are equal to 
1 pound of 100 per cent acid. In cook No. 108 a mixture of 0.9 per 
cent of acid and niter cake equivalent to 0.9 per cent of acid, making 
a total of 1.8 per cent of acid, was used. The results follow: 


Alcohol yields. 


| ae Boucent of 
Cook No. Catalyst. ota total sugars 
penta ferent Per cent of| Gallons 


dry wood. | perton. 


IES edecssesor INiterCakeresanc hc seen hse 17. 93 60. 13 5. 583 16. 89 
LOS oe suse 0:5 niter cake, 0.5 HeSO4.-..2..2.222-2- | 19. 25 59. 18 5. 077 15. 38 


| 


When these results are compared with those obtained from the 
use of acid alone, it is found that niter cake will produce, either alone 
or when mixed with as high as 50 per cent of the usual acid concentra- 
tion, 75 or 80 per cent of the yield obtained with sulphuric acid alone. 
These experiments suggest interesting possibilities, provided the 
niter cake can be obtained at an appreciable saving as compared 
with the cost of sulphuric acid. 
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Three cooks were made with the use of phosphoric acid (H,PO,) 
alone or in mixture with sulphiric acid, and the results were as follows: 


Spruce. 
7.5 atmospheres; 125 per cent H2O. 
| Alcohol yields. 
er ObaL pore of | 
cN Oi | tetal sugars 
Cook No. | Catalyst. en Ran ferment- Per, cent of ates 
| cs able. origina 
| dry wood.) | S dry Da per ton. 
LOO scenes | 1.8 per cent of sulphuric acid, 0.1 per 21.12 64, 32 7. 726 23. 24 
cent of phosphoric acid. 
11) Lc eee 0.9 per cent of H2S0z, 0.9 per cent of 20. 83 55. 20 5. 635 19. 62 
H2POs3. 
102 Se eee oes |)! 8, Del Cen tiot Heb Oye een a eee ne te 19. 38 51. 58 5. 180, | 15. 69 


The above results are even better than were to be expected, if the 
relative degrees of dissociation of the two acids are considered. The 
slight increase in yield of cook No. 100, containing 0.1 per cent of 
phosphoric acid in addition to 1.8 per cent of sulphuric acid, as com- 
pared with cook No. 34 (p. 55), containing 1.8 per cent of sulphuric 
acid only, is not sufficient when its cost is considered to warrant the 
commercial use of even small quantities of phosphoric acid. Phos- 
phates, of course, are necessary for yeast growth; and if they are pres- 
ent in considerable quantities in the mash during fermentation they 
act as a yeast stimulant. It has not been found necessary, however, 
to add any great quantity of phosphates in order to secure satisfactory 
fermentation. A pound or two of ammonium phosphate or a pint 
of “‘sirupy”’ acid added to the starting yeast in the early stages of its 
propagation is sufficient to insure vigorous growth. 


STUDY OF DIFFERENT SPECIES. 


All the cooks in this series were made under the following condi- 
tions: 2.5 per cent of sulphuric acid; 125 per cent of water; 7.5 at- 
mospheres of pressure; 20 minutes cooking period. The results ob- 
tained divide the different species into their natural botanical classi- 
fications, namely, the coniferous and broad-leaved species. Although 
not all species in each class were tested, authentic samples of enough 
species were used to demonstrate the value of most of those woods 
that are commonly available for this process. 


SS 
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CONIFEROUS WOODS. 


The results of the experiments on the various coniferous species 
are given in the following table: 


Per cent of total s aT 
reducing sugars. Alcohol yields. 
Total re- |—— | ——_— 
é " aoa Gallons 
ook 4 a of 190- 
No. ppecies ot wood. (wet cent Per cent | Gallons | proof per 
i race Fermen-| Unfer- | of origi- | of abso- | dry ton, 
oan y table. |mentable.) naldry | lute per | allowing 
)- wood. | dry ton. |5 percent 
| distilla- 
tion loss. 
O3eee | White pine, Idaho...-....-..-..| 21.00 74.49 25.51 7.762 23.48 23. 43 
647 325.5 IVECISPIUCC tse tes ee ce Pe ea ih 20. 48 74. 16 25. 84 7.565 22.88 22. 84 
65...-..| Douglas fir, Montana.........-.. 21.10 167.42 132.58 | 6. 822 20. 64 20. 59 
GORRe ee AWahitewpineyaseke e825 sce cal 20. 02 75. 67 24. 33 7.437 22. 48 22. 46 
G7 ee one deat pines--—.5-c8-s-ese eect 23.06 73.32 26.68 | 8.282 25. 05 24. 90 
(Geese bEBoe COZ A RS Sen Sie Nats 23220 72.49 27.51 8. 330 25. 20 25.16 
Witsoe Wodgepole pinesta>--ssccssccecee 21.93 67.37 32. 63 7.205 21.79 21.75 
70...-...| Norway pineextra large or small 
Ships Ree ee ieee eee sul 25. 62 66. 88 33.12 7.745 23.42 23.38 
tse se IVCCISPRUCO MEA eine pax se oatatesine 22. 06 72. 67 27.33 7.956 24. 06 24. 01 
Ne odes WViestbennmWanchsesen cece ceemene. 29. 72 37.89 62.11 4.977 15. 05 15. 03 
Saenee a albease COPE eeetes cise ces Serels 30. 52 57. 88 42.12 8.687 26. 26 26. 21 
Wa Nctrall pais CORR a Pea ies ale Sue 26. 21 54. 69 45.31 6. 934 20. 97 20. 93 
lisesace Western hemlock.....-......... 21.15 77.63 PPB 7.622 23.05 23. O01 
Weissase SUMS AT OU Cl See seca cate cctanemae 18.03 72.55 27.45 6. 276 18. 96 18. 93 
LOS Sere | seeee (OMe erent went SuO BHAA Beers 20. 23 66. 49 33. 51 7.115 21.51 21. 47 
(eA SEe Douglas fir, Washington...-..... 21.13 75.16 24. 84 7.934 23. 99 23.95 
A Gere eaVVElUe SPRUCC tet cere cleric cise sicie cle 23.61 71.44 28. 56 8. 537 25. 82 25 78 


11.8 per cent of acid; 10 minutes cook. 3 2.5 per cent of acid; 40 minutes cook. 
22.5 per cent of acid; 20 minutes cook. 

The experiments on western larch will be considered separately. 
No great differences were found among the various other species. 
Those highest in cellulose; like white spruce and white pine, gave the 
best yields. The West Coast Douglas fir gave higher yields than the 
Montana mountain-grown fir. Cook No. 70 was on Norway pine 
chips left from the Yaryan extraction process, in which the turpen- 
tine had been steamed out and the rosin had been dissolved out with 
gasoline. The yield was probably 3 to 5 per cent higher than it 
would have been on the original wood basis, because of the difference 
in cellulose content calculated on a basis of freedom from volatile oil 
and rosin, as compared with the original wood. At the same time, 
the results of cooks Nos. 67 and 68 on true longleaf pine showed that 
the turpentine, pine oil, and rosin do not interfere in the production 
of the sugars from the wood or in the fermentation of the sugar 
liquors produced. However, sugar liquors produced from woods 
having appreciable quantities of volatile oils do contain some of the 
oils mentioned, and, unless particular care is exercised in the distilla- 
tion and refining of the beers and alcohol made from such liquors, 
the alcohol finally obtained will contain some of those oils. On the 
other hand, it is not impossible to remove the oils, as evidenced by 
the fact that the finest Cologne spirits being produced in this country 
to-day is manufactured from longleat pine. 
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Practically all the commercially available coniferous woods of this 
country are of equal value for alcohol production, and, as the waste 
from them constitutes the greater portion of the mill waste of the 
country, the results obtaimed from the experiments with them are 
naturally the most interesting. Cypress and the cedars were not 
tried; and the writer has no data to present regarding them except 
commercial results obtained from cypress in mixture with longleaf 
pine. As the exact composition of the mixture is not known, no 
positive data can be offered; it may, however, be said that cypress 
seems to give yields only from 60 to 75 per cent as good as pine. 

The different results obtained in cooks Nos. 50, 83, and 72 on 
western larch are due to differences in material as well as in treatment. 
The differences will be considered in greater detail later. Cook No. 
50 was made on material from the butt log, which is usually left in the 
woods, and with 1.8 per cent acid at 7.5 atmospheres for 10 minutes. 
Cooks Nos. 72 and 83 were made with 2.5 per cent of acid, the first for 
20 minutes and the second for 40 minutes. Unfortunately, all three 
cooks were not made on material from.the same sample, although 
cooks Nos. 72 and 83 were on the same sample and indicate a tendency 
toward an increase of fermentable sugars with an increase in the 
time of cooking. This tendency is probably due to pentose decompo- 
sition, as it was with spruce. The high figure for total sugars is due 
to the production of galactose, which is not fermentable under ordi- 
nary conditions, and the figures for fermentable sugars are therefore 
correspondingly lower than they are in the other coniferous woods. 


BROAD-LEAVED WOODS. 


The broad-leaved woods neither give the yields obtained from the 
coniferous woods, nor do they exhibit the uniformity of yield shown 
by the coniferous species. The yields of total sugars are sometimes 
nearly as great as those obtained from the coniferous species; but, 
as the following table shows, the portion of the total sugars ferment- 
able is very much less than that from the coniferous species: 


| Per cent of total . 
| reducing sugars. Alcohol yields. 
Totalre- . 
ducing Gallons 
Cook CES eee Sah of 190- 
No. ee hee, een Per cent | Gallons | proof per 
Of origl- | Fermen-| Unfer- | oforigi- | of abso- | dry ton 


naldry table. |mentable.) naldry | lute per | allowing 
5 wood. | dry tons. | 5 percent 
distilla- 


tion loss. 
G2ENGL OF Birches sre seems peter alee 20. 53 46. 29 AS YyAl 4, 288 12.97 12. 95 
(deo ce| PEL aArduma ples yet ee asset 18. 93 34. 04 65. 96 3. 029 9.16 9. 14 
75..>.-.| Silver maple..-..-.. ee 20. 74 47, 22 52. 78 4.661 14. 10 14. 07 
(ia Ssa| Beech). sete ae ieee Sete | 21. 24 225.22 77.78 1. 995 6. 03 6. 02 
ee ONDE C OF Katt) ee en oe ee eta 17. 30 50. 48 49, 52 4,102 12. 40 12. 38 
Ore ase Red oak divas ney Came mia ieee 18. 38 30. 40 69. 59 2.675 8. 09 8. 07 
OMe ROY CALLOLE sons) ree see aaa 18. 30 38. 86 61. 14 3. 205 9. 69 9. 67 
80...-.| Slippery elm | 16. 60 26. 79 43. 21 1.382 5. 99 5. 98 
81.....| Red abhor a 2 20. 42 38. 81 61.19 3. 658 11. 06 11. 03 
SORE ele COLLON W.00dn een sean et eee 18. 19 32, 86 67.14 2. 392 7. 23 7. 21 
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The reason for these marked differences between the evergreens 
and the deciduous trees must reside in their chemical composition 
rather than in any physical or structural differences and, no doubt, 
may be ascribed primarily to differences in cellulose content. As a 
class, the deciduous trees contain less cellulose and more lignin and 
wood gums than the coniferous species. The gums, such as xylan 
and araban, are in part converted into the respective pentose sugars. 
This accounts for the comparatively high total sugar yields and also 
for the comparatively small portion of the sugar that is fermentable. 
Those constituents, lignin and gums, which make the hardwoods as a 
class, and especially beech, birch, and maple, desirable in destructive 
distillation, bring about a different result in alcohol production, and 
it is questionable whether commercial recovery would be possible 
from any of those species alone that are mentioned in the above table. 
If mixed in small amounts with coniferous waste, the broad-leaved 
species will not interfere with the production of sugar and alcohol 
from the coniferous waste, in spite of the large amounts of acetic and 
formic acids produced. In fact, it is when the recovery of these acids 
is considered in conjunction with the alcohol process that hardwood 
waste utilization appears possible if the waste is available in sufficient 
quantity. 

Ordinary destructive distillation practice recovers 180 pounds of 
crude acetate of lime per cord of wood. Under good conditions this 
may be brought up to 200 or 220 pounds per cord. 

The following table shows the amounts of acetic and formic acid 
produced from beech, birch, and maple, the three species commonly 
distilled : 


\ 


| : ‘ Formic | Total vola- 
; toe acid (per tile acid ~ 
Cook No. | Species. whee sal cent of (per cent 

ae aes od) original | of original 

y ‘| dry wood). | dry wood). 

fBieene ie Bh Save nic efile een eee MRR REE ee co Ce Ody ce 4, 800 0. 445 | 5, 245 
G2esreeewes B30 Xo) Wee Saree tS MR a eee ae a eS eater aa 4, 700 . 706 5 406 
(aesacesaes TART A) Osea dae sce ese ae te ee oe ae 3. 770 . 512 4, 282 


The amounts of acetic acid produced, as shown in the above table, 
are equal to or greater than the amounts produced by the destructive- 
distillation process; and, aside from the technical value of the facts 
disclosed, additional light is thrown on the difference in chemical 
composition of those woods and woods of the coniferous species. 


SOURCE OF FERMENTABLE SUGAR. 


As previously outlined, the source of the fermentable sugar ob- 
tained from the hydrolysis of wood has long been a mooted question. 
Cellulose and materials higher in cellulose than wood, however, have 
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yielded fermentable sugars and alcohol in proportion to their cellulose 
content. In order to throw additional light on this subject, and also 
to ascertain whether another common waste material other than mill 
waste could be used for the production of alcohol, cook No. 50 was 
made on western larch. 

The logging of western larch shows a woods loss of about 8 per cent, 
caused by butting off the lower portion of the tree.*© The presence 
of shakes in the butt is chiefly responsible for this practice. In addi- 
tion, the base of the tree is usually swollen. This portion is denser 
than the rest of the trunk, and usually sinks, thus preventing rafting. 
The length of the butts left in the woods varies from 4 to 8 feet, 
although a 16-foot piece is sometimes rejected. 

Hitherto the utilization of this waste material has not met with suc- 
cess, and it was hoped that it might profitably be employed as a raw 
material in the production of alcohol. A sample of sawdust from a 
butt log was cooked with 1.8 per cent of sulphuric acid, 125 per cent 
of water, 7.5 atmospheres of pressure, for 10 minutes. A yield of 
sugars equal to 29.72 per cent and of total solids equivalent to 35.18 


per cent of the dry weight of the wood was obtained. Under the same - 


conditions white spruce would yield from 22 to 23 per cent of total 
sugars of which 60 to 65 per cent would be fermentable, making an 
alcohol yield of 6.8 to 7 per cent of the dry weight of the wood. The 
extracts obtained from the hydrolysis of the larch were fermented 
under standard conditions, the fermentation records and the alcohol 
yields being shown in the tables in the Appendix. 

The larch yielded about 35 per cent more of total sugars than did the 
spruce, and yet only 37.9 per cent of that sugar fermented as com- 
pared with 60 or 65 per cent of the total sugar from spruce. A. W. 
Schorger, of the Forest Products Laboratory, has analyzed both of 
these woods with the following results: 


Whi 4 , 
Wiketenn hite spruce (4 samples) 
larch 
(base) Mean 
(per Range (per cent). (per 
cent). cent). 
SOlmpb epic Her eae ee pncs es es eae ee pent ok ene 9.75 0.90 to 1.95 1. 36 
Solmpblenmcoldiiwatenses ose ee aon sane cee 14. 47 82 to 1.45 1.12 
Solmblenmihothwatence tec yee cep ae ae ere on ee ee een ee H 16. 52 1.88 to 2.52 2.14 
Soluble in 1 per cent of NaOH, 10 minutes heating............_. 32.72 6.72 to 8.84 7. 70 
Soluble in 1 per cent of NaOH, 60 minutes heating............_. 38.58 | 11.18 to 13. 87 12.21 
IPentOsame ye. peepee ad seat fee ken emer acs heer oe ee eee 6.99 | 10.04 to 10.78 10. 39 
Methylipentosan se aeaeste ree were ie RE Saale 3. 42 | (Os) Mine SH Gs) 3. 55 
Cellinlosettta te Cee Ne ein ae ae eaeee Roe en Brae ne 42. 57 51.95 to 58. 47 56. 17 
Wolatiler oil ges ees hae Cerne iis |) Ba piey Me AARC, See be ay 284 (2 Es 
ING) 2 Seas seen ele pitris 9 Sa Bok Re 6 a ie Ome RN ra ei anes Si oer Sd | . 36 -285 to .326 . 307 


It will be noticed that the larch contained a large amount of 
material soluble in water and a proportionately small amount of cel- 


45 U.S. Department of Agriculture, Forest Service, Bulletin 122, ‘“The Mechanical Properties of Western 
Larch,’’ by O. P. M. Goss. 
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lulose. The chief constituent of this material soluble in water was a 
galactan that yielded approximately 10 to 12 per cent of the dry 
weight of the wood of galactose, and this in turn accounts for the 
high sugar yields from the larch. If the sugar yield of the larch 
were recalculated, so that it would be proportionate to the cellulose 
content (22 per cent being assumed as the yield of sugar from spruce) , 
there would then be 16.7 per cent of sugar instead oF 29.7 per cent, 
as actually obtained. However, as noted above, about 10 or 12 per 
cent of galactose was obtained. If this were athe from the total 
sugar yield of 29.7 per cent, there would remain 18 or 19 per cent of 
sugar comparable to the yield obtained from spruce. Under normal” 
conditions, with a good fermentation and on the assumption that 
60 to 65 per cent of the total sugar would be fermentable, there would 
be an alcohol yield of 4.8 to 5.2 per cent; whereas the actual alcohol 
yield obtained from the larch is 4.997 per cent. This corresponds to 
about 62 per cent of the total sugars fermentable, which is the average 
of the above figures chosen for spruce. It appears, therefore, that 
the yield of fermentable sugars and of alcohol is proportionate to the 
cellulose content of the wood, as suggested by Korner,” but disputed 
by Gallagher and Pearl, irrespective of other materials that may 
be present in the wood. 

Western larch butts will be a good raw material for the production 
of ethyl alcohol if a yeast is found that will ferment the galactose as 
well as the dextrose within the time limit and under the other con- 
ditions as prescribed by the Bureau of Internal Revenue. 

In addition to the evidence regarding the source of the fermentable 
sugars that was presented in the description of the results obtained 
from the broad-leaved woods, cook No. 98 was made on the leached 
residue from cook No. 95, which had been given a chlorine and sul- 
phuric acid treatment. Cooking this residue with 2.5 per cent of 
sulphuric acid gave only 6.56 per cent of total sugars as compared 
with the 22 per cent normally obtained from spruce. Through an 
accident the sugar liquor was lost and no fermentations were made, 
but the data obtained shows the small yield of sugars obtainable on 
reinversion, and also indicates that the source of the sugars is the 
cellulose; for, if the lignin as well as the cellulose were the source, 
as much sugar would be obtained from the residue as from the 
original wood, equal weights of material being compared. 


BY-PRODUCTS. 


From longleaf pine and the other pines of the South, about 1 
gallon of crude turpentine per cord, consisting of the higher-boiling 
fractions of turpentine and pine oil, can be recovered from the blow- 


47 Zeit. fiir ang. Chemie., 1908, 2353. 
48 Proc. Kighth International Congress of Appl. Chemistry, vol. 13, p. 147. 
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off. The commercial values of the beer-still slops that contain the - 
unfermented pentoses, and of the solid residue from the diffusion 
battery are being investigated. Recent investigations point to the 
use of the latter as a stock food. The potential value of both of 
these by-products is very great, and their investigation is exceedingly 
interesting both as a chemical and as a commercial question. 


ANALYSIS OF RESULTS. 


In a review and summary of the results obtained from the experi- 
ments described in this paper, the following points seem to be estab- 
lished for coniferous woods: 

1. The temperature and pressure of cooking should not exceed 7.5 
atmospheres (112 to 115 pounds per square inch). 

2. This temperature and pressure should be reached as soon as 
technically possible, and the boiler capacity of the plant should be 
such that this may be accomplished in 15 or 20 minutes. 

3. The digester contents should be cooked at the above pressure 
and temperature for 15 or 20 minutes.. This requires only enough 
steam for radiation. 

4. The ratio of water to dry wood should be about 125 parts of 
water to 100 parts of dry weod. 

5. The ratio of sulphuric acid (100 per cent) to dry wood should 
be from 1.8 to 2.5 parts of acid to 100 parts of dry wood. 

6. Under the above conditions a yield of 25 gallons of 190-proof 
alcohol per dry ton has been obtained, allowance being made for a 
distillation loss of 2.5 per cent, but no allowance being made for any 
manufacturing losses. 

7. After the cooking, the digester should be blown off as quickly 
as possible. If the plant is operating on longleaf pine or a similar 
resinous wood, about 1 gallon of crude turpentine can be recovered 
per cord. If the plant is operating on other coniferous species, the 
amount of turpentine in the blow-off will not pay for recovery; and 
the same thing is true of the volatile acid in all coniferous species. 
Usually the digester may be blown off directly into the air. 

8. Under the above conditions a complete cycle for each digester 
would be about as follows: 


Minutes 

NE ORCA rey Seige oo cine Sau ee acie ue Je Seen Sree Ce eee 5to 5 
Heating See hee o8 2b Sal Sa Be eae ie eee ee 15 to 20 
CO ear 0 Re eee PE pe ote oe ah tale yd ay an eaten Ac ney ea 15 to 20 
(BLO wan e= 0 fie, ee ets ee oe Ei se aera ear Den eh Ca ee 5to 8 
Diseharganie ye Sy <1. coh ey ayer ark ap aek pt Ae = en baton, 
TRS 0 Grease yee ane ey he SERRE! 9 tal we ee ieee Geen 45 to 60 


9. Broad-leaved woods produce only about one-half as much fer- 
mentable sugars and alcohol as do coniferous woods, although the 


aoe 


ETHYL ALCOHOL FROM WOOD WASTE. 63 


volatile-acid production from some of the broad-leaved woods is as 
ereat as that from the same species by the destructive-distillation 
process. 
10. Sulphuric acid and possibly some sulphates are the best 
catalysts if cost, technical conditions, and yields are all considered. 
11. Chlorides prohibit fermentation, but tannin in the concentra- 
tions as ordinarily obtained does not. 


PLANT EQUIPMENT AND OPERATION. 


The essential parts of a plant equipped to produce ethyl alcohol 
from wood, considered in the order of their use, are as follows: 


. Adequate sawdust storage. 

. Disintegrating equipment—hogs, screens, and shredders. 
. Sawdust storage above digesters, and acid storage. 
Digesters. 

. Diffusion battery. 

. Neutralizing and settling tanks. 

. Coolers. 

. Fermenters and yeast equipment.” 
. Beer still.” 

10. Rectifying still. 

11. Bonded warehouse.” 

12. Boilers and engines. 

13. Laboratory and office. 

14. Charcoal rectifiers (desirable, but not absolutely necessary). 


— 


OWNIANRWNHE 


SAWDUST STORAGE. 


What constitutes adequate sawdust storage will depend upon the 
location and the continuity of operation of the sawmill and upon 
the character of the logging operation. The operation of the alcohol 
plant and distillery must be continuous. The storage, therefore, 
must be adequate to make it possible for the plant to comply with 
the regulations of the Bureau of Internal Revenue governing the 
operation of distilleries. These alcohol plants are surveyed as to 
their output and must produce daily the amount required in the 
survey; if they do not produce that amount, they are penalized 
with the tax on such a quantity of alcohol as is necessary to make 
up the amount required by the survey. In general, therefore, the 
alcohol plant should have at least 15 days’ supply of wood on hand; 
and, if the logging operations require frequent shutdowns, the 
alcohol plant should always have sufficient material in storage to 
last twice as long as the average shutdown. The waste may be 
best stored and handled in the condition in which it is ready for use, 
that 1s, hogged and shredded. Protection from the rain is all that 
is needed, and any type of open-walled, covered building would be 
suitable. Belt conveyors may be used to handle the material, and 


49 These items must be approved and supervised by the U. S. Bureau of Internal Revenue. 
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a long, open, covered shed with an inclined bottom sloping into a 
trough, similar to those used for the storage of sugar beets, would 
answer the purpose; or the material may be windrowed in piles and 
permitted to hopper itself, the danger of its rotting in the hoppers 
being obviated by this plan. 

All hoppers, both in the storage building and over the digesters, 
as well as all other parts of these buildings coming in contact with 
the hogged and shredded waste, should be either of steel or of heavily 
creosoted timber construction in order that decay may be avoided. 
The green shredded wood makes an ideal medium for the cultiva- 
tion of wood-destroying fungi, and even in exposed places too dry 
it would seem, for decay to take place, the writer has found it pro- 
gressing rapidly wherever there were accumulations of fine stuff. 


DISINTEGRATING EQUIPMENT. 


The disintegrating equipment should consist of hogs or chippers, 
shredders, and screens. .4 chip one-half an inch long in the direction 
of the grain will be penetrated thoroughly with acid, but the ease 
with which the sugar can be leached out is a problem that requires 
attention. However, as the residual digested sawdust or waste after 
extraction is ample for power production, and as all exhaust steam 
from the engine has value for heating and distillation purposes, the 
extra power required to chip down to a three-sixteenths or one- 
quarter inch chip would not be prohibitive, and the greater efficiency 


‘ of extraction would probably make the chipping down very desirable. 


After being screened—for the screenings should be reshredded—the 
fine stuff should go by belt to the loading bin over the digester. 


SAWDUST AND ACID STORAGE. 


The loading bins should be of sufficient size to serve as intermediate 
storage for the material as it comes from the screen on its way to the 
digester. Each of the bins should hold several. digesterfuls and 
should be placed over the digester, being tapered down so that the 
material may flow directly into the digester, according to the arrange- 
ment in chemical-pulp plants. 

The acid intended for the plant should be in concentrated form, 
to permit of shipment in tank cars and storage in steel tanks. The 
concentrated acid should be pumped into a lead-lined tank above the 
digester and be diluted in order that the dilute acid may flow into 
the digester along with the sawdust. If rotating digesters are used, 
no special mixing apparatus will be necessary; at least, no appre- 
ciable quantities of uncooked material have ever been found at the 
Forest Products Laboratory when such digesters were used. 
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The digesters should be of the rotating kind, and may bé spherical 
or in the form of a short cylindrical section with dished ends. If 
they are of the latter type, the diameter should be double the length 
of the cylindrical section in order that the digester may be filled as 
nearly full as possible. A number of satisfactory acid-proof linings 
are now obtainable. . During the cooking the mass shrinks in volume 
and settles, the final volume being only about two-thirds the original 
volume. ‘There is, therefore, ample room for thorough mixing during 
the cooking. : 

The size of the digesters will be governed by the daily capacity of 
the plant, the heating period, and the time of the complete cycle for 
each digester. If the heating period is 15 minutes out of a total of 
1 hour for each cook, four digesters or multiples of four should be 
used; whereas if the heating period is 20 minutes out of a total of 1 
hour, only three or multiples of three should be used. In this way 
the steam load on the boilers will be made as uniform as possible. 
The boiler capacity will be largely determined by this load, since 
that for power and distillation purposes will usually be constant. 
In_ addition, the hogging, shredding, and digester capacity of the 
plant should be sufficient to give enough digested sawdust in 18 or 20 
hours to run the rest of the plant 24 hours, thereby allowing time 
for breakdowns and repairs. 

By the rotation of the digester the cooked sawdust is discharged and 
falls into a large bin, which receives this material from all the diges- 
ters. From this bin it goes by mechanical conveyor to the different 
cells of the diffusion battery. 


DIFFUSION BATTERY. 


Closed cells similar to those used for the extraction of sugar beets 
or dyewood chips may be used. These should be lined and made 
acid-resistant like the digesters, and are usually fitted with bronze 
and copper. The top and bottom should be so arranged that charg- 
ing and discharging may be readily accomplished. Cells of this type 
may be obtained from which the extracted material will empty itself 
when the bottom of the cell is released. 

The temperature of the extracting water will rise 30° to 50° F. 
during extraction because of the hot dust. In cold weather it would 
be advisable to warm the water before it is used. If the acid juice 
comes from the battery with a temperature between 125° and 150° 
F., a good extraction will be obtained, and the large volumes of water 
that would be required to cool hotter juice will not be necessary. 

The size and number of cells in the battery and the amount of 
water in each cell will be governed by the size of the plant and the 
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size of the material that is to be cooked, as, for instance, sawdust will 
extract more readily than larger material. As the sugars are readily 
soluble, only a short extraction period is necessary—that is, from 5 to 
10 minutes on each cell—making a total extraction period of 50 to 75 
minutes. This period, however, will be governed in part by the 
length of time that-it takes the water to drain through each cell, and 
this in turn depends on the size of the cell. 

The cells should not be too large, else the extracting water will not 
pass through the material easily, and there will be a tendency to 
channel. The amount of water used should be such as to make the 
resulting acid extract 11° to 12° Brix, the proper concentration for 
fermentation. The Brix will rise another degree on neutralization. 

As in laboratory work, so in regular practice, a large number of 
extractions or washings with small amounts of liquid will give a 
better extraction or a more thorough washing with a more concen- 
trated extract than will fewer extractions with larger amounts of 
water for each extraction. 


NEUTRALIZATION AND SETTLING. 


After extraction the acid extract is nearly neutralized with lime 
or a high-grade limestone. For this purpose a magnesia stone is 
undesirable. For a number of reasons it has been found preferable 
to cool the acid juice to 100° F. or less before it is neutralized. During 
neutralization the temperature will rise a few degrees.. The extract 
is then allowed to stand and settle out the sludge of calcium sulphate. 
As this usually requires from 15 to 18 hours, adequate tank capacity 
is required. 

COOLERS. 


The clear juice is then drawn off and passed through coolers to 
reduce its temperature to from 80° to 90° F., after which it goes into 
the fermenting tanks. The coolers should be of copper, and their 
size will depend upon the temperature of the water supply available. 
As the calcium sulphate in the neutral juice will partially crystallize 
out during the cooling, the coolers should be so designed as to be 
easily taken apart and cleaned. : 


FERMENTATION, DISTILLATION, ETC. 


A 96-hour fermentation period is permitted; hence a 4-day fer- 
menter capacity is required. The size of the individual fermenter 
will be determined largely by the outdoor mean temperature and 
other local conditions. The other apparatus is the standard distillery 
equipment in use in grain and molasses distilleries. 
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The steam load of the plant will be distributed about as follows: 


Per cent. 
Pumps—boiler, fire, general water supply, beer, alcohol...................... 20 
DUSSST. oo ba SEE aise heels cy ete See eee Pee es eee a ae aes ea 30 
Teka AVNG! SIAURSI CNET. Rea Soar ones He NO ne oie eet aes ee en 20 
General power for driving conveyors, digesters, etc..........----.--.....-..- 15 

Distillation and rectification, (including all exhaust steam not used for heating 
poilerteedsand extraction water). 255: 052 68 0.22 eke eo... 15 
100 


A large supply of pure, cool water is also necessary. It should be 
pure for boiler and extraction purposes, and cool for use in cooling 
and condensing. The disposal of the beer-still slop requires atten- 
tion, because it contains a large amount of pentose carbohydrate and 
dead yeast; the latter of which is highly nitrogenous. However, 
the slop does not putrefy on standing and will maintain a nearly 
sterile condition for a long time. 


COSTS. 


As outlined before, the commercial production of alcohol by this 
process, with two exceptions, has not been a success. If such a 
yield is assumed, however, as that obtained at the Forest Products 
Laboratory, and if the necessary manufacturing losses are allowed, 
as for instance, the extraction loss in the sludge of the settled juice, 
and the distillation and rectification losses (which, combined, should 
not be over 20 per cent of the total product), a yield of about 20 
gallons a dry ton is obtained. Assuming this yield, and a location 
in which the supply of waste will be uniform and constant for a 
period of 20 years, and in which plenty of good water may be had, 
with a supply of sulphuric acid and lime reasonably nearby, the cost 
of a gallon of 190-proof alcohol from wood in a properly designed and 
constructed plant having a capacity of 2,500 or 3,000 gallons a day, 
is estimated to be as follows: 


RVG As fr esTnN UN GSN STA Cis, soe el ee ce ee eh ears oly Na tame pied eh ot $0. 015 to $0. 020 
Repairs and materials (exclusive of fuel and wood)............----- .030 to .040 
ILEIOOI. «Pacem Sette nea Re ne Neier Darin TOONS Sense ae. Gee .015 to .030 
ior clin ra lish ie Mes ati eee eo) DEON iss Dacre ae MRR ence ae gn 2 .020 to .020 
lmbenestaty/per cents: ss Jet oo So eect a Wen a meaner en Ae te .019 to .020 
Wepreciationuat DOMpers Cert ae seek ce eee retiree ee ee MD ey .023 to .035 
Wxjerheadh taxes HeLC soy jie aie eaure = Calera uy arent a Oe ge epmaar iy eke ya 2)! .015 to .030 

“UDO Ge Lees eee Se eae ie raat eae aN yee es a Sl 2 rare aa .187 to .195 


In the above table wood has been valued at 40 cents a cord, 1,800 
pounds of dry wood being considered to be a cord. This wood should 
consist of sawdust and hogged refuse, but should not contain over 
10 per cent of bark, as the yield of sugars and alcohol from bark is 
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very low. A large quantity of bark would mean running a large 
volume of inert material through the alcohol plant at considerable 
expense and without return. Moreover, the use of most barks would 
add large quantities of tannin to the solutions to be fermented, and 

this also is undesirable. j 

If all waste is disposed of for this purpose, a sawmill could not only 
net the price of 40 cents a cord mentioned above, but it could also 
avoid the cost of burning the waste, which, as given before, ranges 
from 30 to 66 cents a cord. To the sawmill this would mean a net 
gain practically double the figure at which the waste is sold. 

The successful production of ethyl alcohol from sawdust seems to 
depend upon the proper design, equipment, and management of the 
plant, rather than upon the improvement of the chemical or ferment- 
ological features of the process. The problem involves the quick 
and efficient handling of large volumes of low-grade material under 
unusual technical conditions, the perfecting of the necessary acid- 
resisting pleces of apparatus, a study of the experience of the plants 
that have been built and operated, and the efficient utilization of 
material whose mere removal is now an expense. This industry 
unquestionably is worthy the serious study of experimental and 
practical investigators of the utilization of forest products. 
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TABLE 2.—Acid yields. 


Acetic | Formic wit Per cent of tota. vola- 
acid (per acid (per prey d tile acid in blow-off. 
Cook. cent of | cent of Conoeriie 4 Remarks. 
original | original acid 
dry wood). dry wood). ; Acetic. | Formic. 
21 be om 1.52 | 0.239 | 6.36 tol 9, 24 } 9.00 | Data not complete. 
Obs Crcnesecee 2.27 | . _.540 4,20 tol 7. 54 8.70  Blow-off open. 
7 ees gee 2.39 | 059) |} 40540 Con sleet pee Steno secen es Do. 
DS ae al 1.77 . 337 Dio OMS, [eee me eee | Soca Sesscceel 
OL Nani mia rasie eae Te Gs - 431 4.07 to 1 §. 22 9.95 | Do. 
aa eek 1. 29 seial TOO LO Lays ear aere wre sn] Sakae mal reer ae | Data not complete. 
71) ae area 1, 29 . 310 4.16 tol 5. 78 4.94 
Be ea 1, 38 . 642 2.15tol 11. 70 12.27 
Oletbeeeccste 1.755 . 572 3.05 to 1 8.53 14, 23 
BAe eae 1.67 1. 090 1.53 tol 11. 48 10, 64 
dose sessee nee 1.457 . 355 4.10 tol 12. 65 6. O1 
See esos oe 2.1% . 480 4.40 tol 7.91 24. 55 
BH pie ecb oats 1.05 - 443 2.37 to 1 16. 30 4.49 
DOr sen cee 2. 43 735 3.31 tol 6. 80 16. 28 
By REESE ner 1. 43 . 253 5.65 to 1 10. 75 3. 82 
Cha ae ee - 87 . 430 2.02 to 1 7.48 47 
BONE Stat 1533 ZOSGNE Zon Os COnal esas a ae tee nee Blow-off open. 
40 1.56 470 3.32to1 | 11.68 8.14 
is 3 7 
1. 2 
uB 9 
1, 5 
1, 2. 
2.¢ 1 
2. 7. 
2. 6 
Af 8 
ib 6 
DO cease om 2,14 . 440 4.86 tol 13. 01 23.18 
SGee cee 2. 915 1. 492 1.95 to 1 7. 82 3. 88 
UY Grea maaee 3. 53 . 659 5. 36 to 1 7. 69 14. 79 
th Be ee 2.47 - 399 6.19 to 1 7. 84 6. 28 
i ae etree 2.16 . 869 2.49 tol 10. 23 8. 91 
CO ene | Soe oes oe se cere a ee eee a oe See | haem ee ae ee eee ne eee Do. 
Glssecer es. Se 3. 34 -933'| 3.58 tol 7.39 5. 45 : 
G2E Shee at 4. 70 - 706 6. 66 to 1 15. 53 4.09 | Birch. | 
63 2a eS 2.96 .846 | 3.50tol 8. 09 11. 82 | White pine, Idaho. 
Geer eenaeee 2.70 1.08 2.50 tol 9.06 5.93 | Red spruce. 
(SE a eee een 2. 24 1. 42 1.58 tol 6. 45 7.75 | Douglas fir, Montana. 
OOrE Re oon 2, 68 . 626 4.28 tol 14, 87 29.75 | White pine. 
OY o tae ee 2. 60 1, 44 1.80 tol 8. 53 6.95 | Longleaf pine. < 
6828 eee 2.47 1.18 2.09 to 1 18. 11 7. 38 Do. 
COT eS 2. 84 .447| 7.34tol 6. 76 3.25 | Lodgepole pine. 
UVeasbeaancee 1. 76 1,19 1.48 tol 7.53 2.32 | Norway pine. 
(igte setae PD th 1.18 2. 33 to 1 8. 92 6. 59 | Red spruce. 
aeee secre 2. 84 1. 46 1.945 to 1 7.72 9.31 | Western larch. 
(Bao eer eee 3.77 . 612 7.36 to 1 12. 52 4.26 | Hard maple. 
SES ae 2. 19 - 962 2. 28 to 1 7. 92 8.15 | Douglas fir, Washington. 
WDecese bee nas 1.09 -079 | 13.80 tol 49.7 20.3 | Silver maple. 
MOzee cere @ 4. 80 -445 | 10.75 tol 15. 65 2.51 | Beech. 
dace oeces 2. 57 . 789 3. 26 to 1 2. 84 1.77 | White oak. 
fh spa 3. 98 . 180 22.1 tol 11. 55 10.9 | Red oak. 
Des etos cee 5. 65 . 634 8.91 to 1 10. 48 4.09 | Sycamore. 
805 ce eee 4. 04 73 5.48 tol 11. 02 9.42 | Slippery elm. 
Sl enSe ie 4,18 . 700 5.97 to 1 7. 66 6.30 | Red gum. 
Soe ieee 2. 82 - 406 6.94 tol 7.79 26.90 | Cottonwood. 
83s reeoote 1.90 . 667 2. 83 to 1 14, 24 6.62 | White spruce. 
RGie sce eee 2.14 1.59 1.35 tol 9. 63 7.14 | Western hemlock. 
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fron ligno-cellulose. 


0. 
Process of feeding materials to digesters. 
D 


0. 

Process of treating ligno-cellulose for 
recovering turpentine and sugar. 

Apparatus for treating ligno-cellulose 
for recovering turpentine and sugar. 

Apparatus for feeding materials to 
digester. 

Apparatus for treating comminated 
ligno-cellulose. 

Process of treating comminated ligno- 
cellulose. 

Process of producing fermentable 
sugars from cellulosic materials. 

Apparatus for treating ligno-cellulose. 


Process of producing fermentable 
sugars. : 
Process of producing fermentable 


sugars from ligno-cellulose. 

Process of producing fermentable 
sugars. 

Method of manufacturing alcohol from 
sulphite liquor. 

Manufacture of ethyl alcohol by fer- 
menting sulphite liquor. 

Manufacturing alcohol from sulphite 
liquor. 

Process of producing fermentable 
sugars. : 

Process of producing sugars from cellu- 
lose. 

Process 
sugars. ; 

Method of removing organic constiu- 
ents from residues obtained in pro- 
ducing alcohol from waste sulphite 
cellulose lyes of similar liquid. 

Method of producing cellulose. 

Converting of cellulose into ferment- 
able sugar. 


of producing fermentable 


Patent. 


United 


States. 


No. 


1091327 


1096030 
1101061 


29025 


32388 
66158 
77158 
92079 
111868 
118540 
118541 


118542 


118543 
118544 
121869 
130980 
123911 


147844a 


193112 


207354 
318203 


358696 
380358 
358696 


393336 
405187 


12872 
34 


1246 
2281 


2433 
1283 
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Date. 


Mar. 


June 


Jan. 


Dec. 


Nov. 


Aug. 


Dec. 


July 


Sept. 


Nov. 


May 


May 
May 
Oct. 
June 


Oct. 


May 


Jan. 


Aug. 
Oct. 


Mar. 


Dec. 


May 1 
23,1914 


Name. 


Title. 


24,1914 


2,1914 


22, 1884 


3, 1884 


15, 1891 


22, 1891 


2, 1894 


24, 1899 
21, 1899 
12, 1900 


1, 1900 
12, 1900 
17, 1900 

9, 1901 
17, 1900 


26, 1901 


17, 1906 


8, 1907 
9, 1902 
3, 1906 


6, 1907 


Dec. 22,1909 


June 


1849 
1854 


1854 
1854 


1856 
7, 1858 


15, 1899 


F. KE. Gallagher.....--. 


F. E. Gallagher, H.S. 
Mork. 
ANICASSeN ss Soe a ee 


L. Aubert, V. Giraud. . 
Cz Kappessera-cs- 525. 


CHPiepersee eee cecaaces 


HASimonsen= ase nates 


Bouchand Praceign. -.. 


J.J. D’Orlowski....-..- 


C. Montgomery......-.- 
We deo ONE os Wetec cae 


Bordierke 22 eeeeee 


Heremleye ee eee 
B. A. Lomkard, X. 
T. Esquiron. 


H. 
R. 
4h. 
J 


Process. of fermentable 
sugars. 


Do. 


producing 


Conversion of wood or other cellulose 
material into glucose and other 
soluble and insoluble carbohydrates. 

Verfahren der Behandlung von Piilpe 
aus der Kartoffelstirkefabrikation 
zur Erzeugung von Dextrin, Trau- 
benzucker, Syrup u. s. w. 

| Von der Unwandlung von Starke und 
Cellulose in Rohrzucker (Saccharose) 
unter Anwendlung von Elektrizitat. 

Ver. zur Herstellung von zuckerhalti- 
gen Flissigkeiten und Alcohol aus 


orf. 

V. zur Darstellung von Traubenzucker 
u. Zuckersyrup unmittelbar aus 
Kartoffelreibse Kartoffelpilpe, 
Schlammstirke u.s. w. 

V. zur schnellen Umwandlung von 
Holz, Sagespihnen u. dgl. in Gahr- 
fahige Products mit MHiilfe von 
Sauren. 

Verf. zur Ueberfiihrung der Holzfaser 
in Dextrose. 

V. zur Ueberfiihrung von Holz u. and. 
cellulosehaltigem Material in Zucker 
Dextrose. 

V. zur Ueberfiihrung von Starke, 
Stirke haltigen u.s.ahnlichen Mate- 
rialin Zucker Dextrose. 

V. zur Uberf. von Holz u. s. 
Zucker unter Aufschliessen 
Chlor. 

Neuerung in Verf. zur Ueberf. von 
Holz u.s. w.in Zucker. 

Neuerung in V. zur Ueberf. von Holz 
u.s.w.in Zucker. - 

Verf. zur Ueberfiihrung von Holzfaser 
in Dextrose. 

Verf. zum Verzuckern von Holz durch 
schweflige Saure in Druckgefassen. 
Addition to Patent No. 121,869. Title 
same as 121,869. Specifies heating 

to 125°-135° C. 

Verf. zur Gewung von fiir die Spiritus- 
fabrikation verwendbaren Maiselen 
aus Pflanzen und pflanzlichen A bfall- 
stoffen. 

Verf. zur Herstellung von Trauben- 
zucker oder Ethyl Alcohol aus Zellu- 
lose haltigen Stoffen. 

Addition to Patent No. 193,112. 

Pour nouveau procédé de transforma- 
tion de la cellulose des végétaux en 
glucose et ses derives. 

Compagnie Industrielle des Alcools de 
L’ Ardéche, France. 

Rotary apparatus for saccharifying 
wood. 

Procédé pour la fabrication du sucre 
de raisin ou éventuellement de 
Valeool ethylenigne, au moyen de 
matiéres contenant de la cellulose. 

Compagnie Industrielle des Alcools de 
V’ Ardéche. 

Rotary apparatus for saccharifying 
wood. 


w. in 
mit 


See Zeit. fiir Angw. Chemie, 1910, 
23, page 916. 

Procédé pour la fabrication de l’alcool 
avec de la sciure de bois de la cellu- 
lose, de l’amidon et des matiéres 
amylacées. 

Brewing, distilling, and rectifying. 

Processes for the manufacture of dex- 
trine and glucose for distillation and 
application of the products thereof. 

Manufacture ofligneous alcohol. 

Obtaining alcohol from organic sub- 
stances. 

Producing alcohol and food for cattle. 

Obtaining saccharine substances from 
cereal and vegetable matters, etc. 
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| 
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11, 1895 
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8, 1908 | 
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Obtaining glucose and alcohol from 
ligneous materials. 

Production of saccharine substances. 

Manufacture of sugar, etc., from cellu- 


Adolph Behr... --.22 222 | 


Med: Hadden sas. -.52 = 


Paul! Marixse cise 
C. Kleyer, C. Kappesser 


R. 


E. Simonsen 
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C. F. Cross, J. S. Rem- 
ington. 


Paul Magnier, P. A. 
Brangier. 


Boren Hafner, Frank 
Krist. 


Gab KStromeses. cee 


lose or ligneous materials. 


| Improvements relating to apparatus 


for treating ligneous substances for 
the production of glucose. 


| Improved apparatus for use in treat- 


ing wood and other ligneous matters 
by means of hydrochloric acid gas, 
in order to obtain glucose therefrom. 

Improved apparatus and process for 
obtaining cellulose and glucose from 

| _ wood and other vegetable matter. 

| Improvement in the treatment of Jeru- 

salem artichoke to prepare it for 

| use in distilling in the manufacture 
of giucose and similar industries. 

A new or improved process for the 
purification of mineral oils and for 
producing alcohol. 

Improvements in the treatment of peat 
for the production of cellulose sugar 
and alcohol. 

Improvements in the manufacture of 
alcohol. 

An improved process for the treatment 
of materials containing cellulose for 
the production of spirits. 

Process for manufacturing pure dex- 
trose. 

Improvements in the manufacture of 
ethyl alcohol. 

Method of treating cellulose. 

Improvement in the production of 
starch and saccharine matters. 

Improved process for convering wood, 
wood shavings, woody fiber, saw- 
dust, and other substances into dex- 
trine, glucose, and alcohol. 

Process for converting cellulose and 
starch into fermentable sugar. 

Process of converting wood into fer- 
mentable sugar. 

Improved process for converting cellu- 
lose into sugar (dextrose). 

Process for converting wood and other 
cellulose materials into sugar. 

| Treatment of cottonseed hulls to ob- 

tain useful products therefrom. 

| Method of preparing must for the man- 

ufacture of spirits of wine, the feeding 

of cattle, and the manufacture of 
dextrose. 

| A new or improved process for the 

manufacture of starchlike or Amy- 

| _ loidlike substances and sugar. 
Process for facilitating the fermenta- 
tion of sugar solutions obtained from 
wood that contains tannin. 

Improvements in connection with the 
production of alcohol from wood. 

Improvements in and relating to the. 
treatment of peat for the production 
of alcoholic and other products. 

Improved manufacture of fermentable 
sugar from materials containing 
starch or cellulose. 

An improved process for making grape 
sugar (glucose) and ethyl alcohol 
from materials containing cellulose. 

Improvements in and relating to the 
treatment of peat for the production 
of alcoholic and other products. 

Compagnie Industrielle des Alcools de 
L’Ardéche. Improvements in or 
relating to apparatus for converting 
wood into fermentable sugars and 
other products. 
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SOME NATIONAL ASPECTS OF FARM LIFE. 
tT 1S A HARD MATTER TO KEEP FARM LIFE AND CITY LIFE IN BALANCE. 


It is to the best interest of a nation to keep its basic occupations 
in a practical equilibrium. , In our own country, agriculture, manu- 
facturing, transportation, merchandising, and professional service— 
strong competitors with one another for both capital and workers— 
are all expected to hold their own. But our most basic occupation, 
agriculture, seems to be in periodic danger of losing its grip on both 
capital and men and of allowing them to slip away into city industries. 

Statesmen have always ‘‘ viewed with alarm” the tip of the scales 
from farming to industry and from country life to city life. When 
the farm loses its balance to the city, national life is threatened with 
a food shortage, or with dependence upon foreign countries for food 
essentials; but the shortage of food is not the only danger. When 
the American farmer begins to lose ground, the stability of the nation 
is disturbed; and out of this disquieting situation grows a peril which 
menaces the very seed beds of national life. 


FARM COMMUNITIES BREAK UP WHEN STRONG FAMILIES LEAVE. 


The rural community, underlain by the occupation of farming, has 
always rightly been looked upon, in America at least, as the seed plot 
from which virile young humans are constantly being taken up by 
the roots and transplanted into national life and enterprise. 
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AN country life be dug into so as to reveal important social facts 
and relations?” 

I asked an American sociologist this question several years ago and 
he replied: 

‘“No. Country life—farm life and all that goes with it—is too thin.” 

‘“You see,” he continued presently, “it is all on the surface. Ride 
through the country, see the farmhouses, notice the workers in the fields— 
and you have the whole of it. There is nothing deeper to dig up.” 

This view—this shallow view of country life and rural society—could 
be brushed aside and jet slip into oblivion if it were not for the fact that 
it is a view too commonly held in high quarters. The brutal verdict, 
‘“Nothing in it; nothing interesting in the life side of farming,” is con- 
vincingly reversed by the results of the following study. Facts and rela- 
tions of a highly social character have been “‘dug up.’ These facts 
prove not only interesting, but significant, not to say startling and sen- 
sational. Farm life is discovered to lie deep, and not “‘all on the surface.” 
The farm community is bound up with the Nation at large. Romance 
links the farm to American history and American social development. 
Justifiable pride, the farmer’s pride in his farm life, pride in his farm 
community, is the outcome. 

Searching out the defects of country life has already gone far beyond 
the point of usefulness. The mounting mass of petty frailties and pecca- 
dillos, accumulated by shortsighted methods of country-life exploration, has 
obscured the btdy of excellencies native to farm populations. The 
chronic publicity of rural shortcomings has created a psychological situa- 
tion fostering widespread pessimism about farm life. This cloud of doubt, 
far from remedying the defects, has tended to cast upon country life 
itself a shadow for which no legitimate cause exists. 

The cure for this unfortunate situation is a policy of inventorying 
the better things in country life and spreading their story far and wide. 
These better things, like seeds, will take root and displace the worse things. 
Hope and contentment will revive, and pride in the part which farm 
communities play in national life will stop the unreasonable panic over 
the status of farm life. 

C. J. GALPIN. 


- 


When agriculture, weighed in the balance over against city indus- 
try, is found wanting, as has sometimes happened in the history of 
older nations, it will be discovered that the seed beds of human life 
back in the country have begun to break up. Strong families, it will 
be found, have well-nigh disappeared by migration from farm com- 
munity after farm community; and what is termed “folk depletion,” 
an actual lossin the social stamina and morale of the rural community, 
is sure to be the penalty upon the Nation. It is incumbent upon the 
Nation, therefore, to be concerned about the upkeep of rural com- 
munity life, and to try to maintain the balance, as far as possible, by 
legitimate checks upon the movement of capital and population away 
from the farms. 
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FAMILY LIFE ON THE FARM. 

Family life on the farm is peculiar, in that farming is practically a 
partnership of the husband, the wife, and the child. This partner- 
ship, moreover, frequently reaches its maturity only when title to 
the farm passes from the father and mother to the child, who by that 
time will have reached manhood and have a family of hisown. From 
this point of view the farm family, therefore, constitutes a social cycle 
a little larger than the group usually considered as a farm home. 

The farm owned by the father and mother is likely to pass from 
management by the father through several stages, such as (1) man- 
agement by the son, (2) tenancy by the son, (3) possibly part owner- 
ship by the son, and (4) complete ownership by the son, all within the 
father’s lifetime. This close weaving of threads of family with those 
of land tenure has helped to constitute the family as the outstanding 
rural institution, and has naturally made domesticity the cardinal 
trait in country life. The sentiment of home, in all likelihood, 
gathers much of its meaning and sweet enchantment in the minds of 
men from the experience of youth in the farm household. And this 
sentiment is carried over into the pathetic makeshifts and substitutes 
for family life and home which city conditions often impose upon city 
people as a tax on city residence. 

The Nation is largely dependent, therefore, upon farm life for the 
maintenance of the family as a national institution and a bulwark 
of national life. 


UNANSWERED QUESTIONS ABOUT MIGRATION FROM THE FARMS. 

Migration is essentially a transplanting of youth.—The transplant- 
ing of youth from farm life to city life appears to be not only a process 
highly essential to national virility, but an inevitable process. 
Migration from the farm is, therefore, a natural process in the Nation’s 
organism, like many a necessary biological function, which must be 
guarded from overaction. For this reason it becomes important to 
make a beginning in the analysis and study of migration from the 
farms in order to answer some of the questions still unanswered. 
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What proportion of the people migrate from the farms —There are 
as yet no conclusive data to determine whether every farm sends 
continually a quota of persons to city industry, or whether some farms 
surrender none and others surrender all, or nearly all. It is not 
known whether the proportion of the persons leaving the average 
farm community is, on the whole, relatively constant or greatly 
fluctuating. It is not known whether the proportion of persons in 
this stream of migration varies greatly from farm community to 
farm community. Do,some farm communities furnish an oversupply, 
some an undersupply? Broadly speaking, no one knows. 

The questions that relate to the proportion of persons who migrate 
from the farms lead into the problems of folk depletion and normal 
community growth. 

Where do farm people migrate to’—Do they as a rule go by easy 
stages a few miles at a time away from the home farm in the same 
county; do they then move off into other counties of the State, then 
scatter through the Nation? No one can answer these questions for 
the country at large. Does migration radiate from farms in circles, 
and from farm communities in circles, wave after wave? Or does 
it go in streams, after the manner of river systems? Is there a set 
of migratory systems covering the Nation? No one seems to know. 
is there a relatively fixed relation between the number of persons 
staying on the farm, the number moving into and remaining in the 
county, the number remaining in the State, the number remaining 
in the United States? No one knows. 

If we are to understand the migration from farms we must find out 
where the people go after leaving the farms. 

What occupations do migrants enter’—Do migrants from farms 
enter a few particular occupations, or do they scatter evenly among 
the principal occupations? Do certain farm communities favor cer- 
tain occupations? Is there a relation between the type of farm 
community and the type of occupation which their migrants enter? 
Do migrants go where the highest pay is offered? Do they go upon 
direct inducement? Do they go upon order, as hotbed owners fill 
orders from their tomato beds, cabbage beds, celery beds? Do 
migrants go into the occupations of lower status in cities and finally 
work their way into other occupations of a higher status? Anyone 
with a knowledge of American country lfe may perhaps answer 
these questions for particular communities, but no one can answer 
them for the country as a whole. 

It would seem necessary, in any tnorough analysis of migration, 
to know what occupations migrants enter, and whether the road into 
an occupation is more or less direct from farm life or whether it is 
circuitous. 
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What achievements do migrants make?—Do farm migrants make 
achievements in the first generation, or must they wait for some 
necessary city amalgam until the second generation or third? Can 
certain farms be said to be the seed beds of achievers in national life ? 
No one seems to know what the relation of migration is to distin- 
guished service in the realm of art, education, invention, industry, 
and the like. 

Not until migration is analyzed so far as to record how far and 
under what circumstances migration from farms is related to national 
achievement can we be said to know rural migration. 


THE PRESENT STUDY. 


An initial study of migration from farm life is presented in the 
following pages. Attention is centered minutely upon a single 
representative farm community, and the story of migration over a 
series of years is unrolled so that one may plainly see it at work on 
single farm units as well as in a single community unit. 


STATEMENT OF THE PROBLEM. 


As already stated, migration is a process natural to farm life and 
necessary to national life and very likely inevitable from either point 
of view. Danger to farm, to farm community, and to the Nation 
lies especially in too much migration. In our study, therefore, we 
shall consider migration as basically normal and good, rather than 
basically abnormal and evil. 

At the present time (1920) the loss of workers from agriculture 
to city industry is so pronounced that one may be inclined to over- 
look the fact that migration is a normal condition of farm life. But 
it is hoped that in a study of the normal aspects of migration there 
will be disclosed some of the methods of preventing the evils of 
overmigration on the one hand and undermigration on the other. 

The problem may be stated in this way: What are the facts 
surrounding and accompanying migration from the farms—espe~ 
cially with reference to the proportion of persons migrating; with 
reference to the character of the persons remaining; and to the 
conditions which render the farm community stable and prosperous 
in spite of its contribution of strong young people to the city; and 
with reference also to the occupations recruited from country-bred 
people; in fact, to the whole réle in national life of the local farm 
community ? 

THE REMEDY FOR OVERMIGRATION. 

It may quite possibly be found that the evils of migration from 
the farms result from a general lack of knowledge as to the conditions 
under which migration is normal and wholesome. A _ thorough 
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recognition of the natural character of migration and an open han- 
dling of the whole question, in all likelihood, will make plain the 
special circumstances and emergencies under which overmigration 
takes place and the very fact of publicity may tend to correct the evil. 


THE FARM THE MAKING PLACE OF CITIZENS. 


A farm is a territorial unit of considerable stability. It keeps its 
line fences and boundaries with something of the same persistency 
that school districts, townships, counties, and cities keep their bound- 
ary lines. The land of the farm is not simply a solid surface to step 
on, to drive over; nor is the soil of the farm merely a laboratory for 
the play of chemical, physical, and biological forces, capable of being 
transformed into living plants and animals—wonderful as this may 
be—but it is the breeding ground of human beings, the making place 
of citizens. It furnishes the physical and psychical setting for the in- 
terpretation of the world of experience to these human beings. _The 
farm quite obviously has a place of a manifold character in national 
’ life. 

THE DANGER ARISING FROM MIGRATION IS IN DESTRUCTION OF ORIGINS. 


The danger of migration is similar to the danger attending the up- 
keep of a fine herd. By excessive sale the original herd or flock may 
be depleted in number and in quality to such a point that it can not 
maintain its own vigorous character. When the selling of young 
stock endangers the original herd, it is known that ignorance exists 
as to the ordinary conditions of herd maintenance. So it is with the 
country family and community. If the farm family, and the com- 
munity of families, are persistent and virile, migration is not an evil, 
but a part of a healthy normal process. 


THE SELECTION OF A FARM COMMUNITY FOR STUDY. 


The community which is the present subject of study was selected 
principally for the reason that it possessed in its academy (high-school 
grade) an institution having records relating to the families of the 
community running back nearly 100 years. It would be very diffi- 
cult, if not practically impossible, to study migration in a community 
over a considerable period without such records. 

Furthermore, the selection was made because the community shows 
few, if any, signs of depletion through migration. Community life is 
still strong. Family strains on the farms run far back and are still 
potent. Migration, such as there has been and wide as it is, seems 
to have been fairly normal. 

The land is good limestone land, but not exceptional, either for New 
York State or for the United States. 

That the community selected is representative enough in point of 
and, type of agriculture, and composition of population, fairly to set 
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forth the ordinary farm community. situation, and especially migra- 
tory tendencies in the United States, can scarcely be doubted. There 
seems to be one factor only in which this community differs materially 
from most other American communities, namely, in the possession of 
an educational institution of high-school grade for nearly a hundred 
years, under farmer control. The farmers’ centralized high school of 
the present day is so widespread that it is by no means uncommon for 
a farm community to have a high-school history of several years, but 
a century of such annals is certainly exceptional. 


METHOD OF STUDY. 


An outline of the method of study will throw some hight upon the 
results. An investigator visited the community and remained there 
for five months, making a collection of records, maps, histories, and 
newspaper accounts, covering the period studied. Every accessible 
source of information on the history of the farms and on the history 
of the families which had lived on the farms was used by the 
investigator. 

A list of the names of all students who had attended the commu- 
nity academy was compiled. Lach person on this list was traced to 
his home farm, and note was made of his family connections, his final 
residence, occupation, and achievements. It was found that these 
students had scattered to all parts of the country. (See fig. 1.) 

This method of inquiry was in effect an historical analysis of the 
community, family by family, farm by farm, institution by insti- 
tution. 

DESCRIPTION OF THE COMMUNITY. 
GEOGRAPHY OF THE COMMUNITY. 


Belleville is a small agricultural village of not more than 500 peo- 
ple, situated in the township of Ellisburgh, 6 miles from a railroad, in 
Jefferson County, New York. (See fig. 2.) The country surround- 
ing the village is a section of fine farming land, rolling in character, 
sandy in the west, clay loam in the center, and a slate loam in the 
east, all underlain close to the surface by limestone. It has long been 
a good dairy section. 


SETTLEMENT AND EARLY HISTORY. 


Settlements were made near the present site of the village about 
1802. The spot afterwards named Belleville was favorably situated 
for milling purposes, and finally grew into a village. The first school 
was taught in a blacksmith shop in 1805. In 1807 a log schoolhouse 
was built, without floors, and with an elm-bark roof. Almost all of 
the settlers came from eastern New York State and New England. 
Vermont, Connecticut, Massachusetts, and Rhode Island furnished 
the greatest number. Few foreign-born persons have settled in the 
community, those coming being mainly of English or Irish extraction. 


a See 
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ville village. Outside the heavy line there are 621 fai 
given them on the map. 
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+ y thenumbers 
rms, making a total of 928 farms in the larger Belleville community, which is the school area of Union Academy. In the text, farms arereferred to by 
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UNION ACADEMY OF BELLEVILLE. 


Some time prior to 1824 the Rev. Joshua Bradley made a persist- 
ent effort to interest the people in the vicinity of Belleville in the sub- 
ject of schools, education, and even higher education. He canvassed 
the townships of Ellisburgh and Henderson again and again to 
influence the people to give from their limited means for the purpose 
of schooling their children. In the fall of 1824 Mr. Bradley opened a 
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Fic. 3.—This map shows the aierapanen of persons from farms in the Belleville community who attended 
_the academy at some time or other. Each dot a student. Students from hamlets and villages not 
shown. 

school of higher grade in the upper part of a house, and employed a 

teacher. The prosperity of this school awakened the people to want 

an academic institution in Belleville. 

Mr. Bradley presented a plan for a manual-labor school, and stock 
was subscribed sufficient to finance a building. A lot of 6 acres was 
given by Giles Hall to be “forever after used for school purposes.”’ 
April 13, 1826, an act of incorporation was obtained and 24 farmers 
were constituted a body corporate, under the name “ Union Literary 


Society,” for the support of an academic school for both sexes. The 
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number of their trustees was to be from 24 to 30. A stone school 
building was erected in 1828. This structure is still standing as a 
part of the present school plant. (See PI. I.) 

The regents of the University of the State of New York received the 
academy under their visitation in 1830. The academy flourished to 


Fig. 4.—Farm homes contributing to the academy endowment fund. In 1875, at the fiftieth anniversary 
of Union Academy, a memorial endowment fund was established for the academy’s maintenance by 
the people of the Belleville community. So strong has been the sentiment concerning this piece of com- 
munity loyalty that it is actually not considered civil to die in this community without leaving some- 
thing to the endowment fund, which has long since reached the $50,000 mark set by its originators. Plans 
are being made to bring the sum up to $100,000 at the hundredth anniversary of Union Academy in 1924. 
This map shows the farm homes of the community which have made contributions to this endowment 
fund. These farms have helped in a special way to prepare the community migrants for their place in 
National life. 


a degree that justified the highest expectation of its friends. After 
a short trial of the manual-labor shop, that idea was abandoned, and 
the academy devoted itself to the usual classical type of education, 
supplemented by a department of music and fine arts and a business 
course. In 1901, by the gifts of the William Mather and George 
Mather families, a course’in agriculture was added to the curriculum. 
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Union College furnished most of the principals and teachers of 
Belleville Academy in its early decades. Hamilton College, Amherst 
College, Colgate University, Cornell University, and Vassar College 
are other institutions that have been sources of teachers. The attend- 
ance of scholars in 1852 was 188; in 1855, 287; in 1862, 236; in 1866, 
342—the high peak of attendance. Since 1880 the attendance, owing 


Fia. 5.—The Academy Memorial Endowment Book. The idea of 
making the Memorial Fund a monument to Major Barney originated 
with Norris Shepardson, poet-farmer. 


to the establishment in the county of other institutions of high-school 
grade, has ranged between 150 and 100. (See fig. 3.) 


THE FARMS AND UNION ACADEMY. 


From its establishment Union Academy has been characterized as 
a farmers’ institution. Its 30 trustees have been local men and 
women almost entirely from the farms. Two or three village mer- 
chants, the village physician, and the country lawyer have supple- 
mented the farmer membership of the board. 

The history of the financial support of the academy, the annals of 
the voluntary funds for buildings, the maintenance funds over and. 
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above the amount of annual tuition moneys, and the special funds 
for scholarships, library, and endowment show that local farmers in 


UNION ACADEMY 
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Fic. 6.—Facsimile of one page of the Shepardson Memorial in the Memorial Endowment Book. Nearly 
every old farm family in the Belleville community has such a section in this remarkable book. 


the community which was reached and influenced by the academy 
were the maintaining power of the institution. (See figs. 4, 5, 6, 
and 7.) 
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Fic. |.—A VIEW OF ACADEMY STREET, BELLEVILLE. IN THE LEFT DISTANCE 
MAY BE SEEN THE STONE PART OF THE ACADEMY, BUILT IN 1826, AND STILL 
IN USE. 

Sentiment for this old building is too strong to allow its being torn down. This is the building 


in which the great-grandfathers and great-grandmothers of the present young people of the 
community studied and frolicked together. 


FiG. 2.—FRONT VIEW OF UNION ACADEMY. THE BELL TOWER APPEARS ON 
THE RIGHT. 


Bul. 984, U. S. Dept. of Agriculture. PLATE II. 


PORTRAIT OF CALVIN CLARK, HUNG AMONG THE PORTRAITS OF OTHER LOCAL 
WORTHIES IN THE MEMORIAL HALL OF THE ACADEMY. 


Calvin Clark, living on farm No. 1, was one of the founders of the Academy, who was influential 
in keeping the Academy on a community and non-sectarian basis. 


Bul. 984, U. S. Dept. of Agriculture PLATE II]. 


PORTRAIT OF GEORGE W. EATON, HANGING IN UNION ACADEMY MEMORIAL 
HALL. Mr. EATON WAS THE ACADEMY’S SECOND PRINCIPAL AND AFTER- 
WARDS BECAME PRESIDENT OF COLGATE UNIVERSITY. 


Bul. 984, U. S. Dept. of Agriculture. PLATE IV. 


fi BIRTHPLACE OF DANIEL BURNHAM, ARCHITECT. 


This house, in Henderson village, built by Burnham’s grandfather, is of the same substantial 
character as the old Academy built by the community in 1826. 
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TRANSCRIPT OF MEMORIAL ILLUSTRATED ON 
OPPOSITE PAGE. 


Norris M. Shepardson Rebecca Breed 
Son of Leonard and Daughter of Paul and 
Bernice Shepardson Betsy Breed. 
Born, Oct. 6, 1813. Born July 11, 1822. 

Married, 
September 21, 1843. 
Died, April 17, 1887. Died January 3, 1856. 


Endowed in 
Five-hundred Dollars by the Estate 
of Norris M. Shepardson. 

The Life of N. M. Shepardson was one of unostentatious Charity 
in its broadest sense, a life of unselfishness rarely equalled among 
us. He was a person of quiet unassuming manners yet one of 
the manliest of men. Living for others, his first thought was for 
the church, his second for the Academy, his last for himself and 
knowing the right, there never was a man who could more stead- 
fastly pursue it. 

For forty-four years he was a member of the Belleville Baptist 
church and many years its clerk. He was for forty-three years a 
member of the Board of Trustees of Union Academy and for six 
years its efficient president. 

Deprived in his youth of the advantages of learning and culture, 
he was never-the-less a man of rare intelligence and fine literary 
tastes as his own poems will bear witness. 

Desiring that others ‘might not be deprived of the education 
he had lacked in youth, he gave generously of his time and means 
to promote the interests of the Academy and was especially desirous 
that Christian teachers should impart its instruction and direct 
its discipline. 

While the Academy continues to do faithfully the work for 
which she was founded she will be his best monument. Always 
thinking and planning for others it was his busy brain that con- 
ceived and carried into execution the scheme of the Memorial 
Endowment which has given not hundreds but thousands of 
dollars to the Endowment fund of the Academy. The world at 
large has an inheritance in the lives of such good men as N. M. 
Shepardson, and when they are moved from it and the circle of 
their influence is broken by death, whole communities suffer. In 
his death the town lost one of its noblest citizens, one whose sym- 
pathies and counsel were ever on the side of virtue and morality. 
Who always labored to promote the best interests of the community 
in which he lived. 

In times of darkness and discouragement he was a light, in 
danger he was undismayed, in reverses never despondent, a real 
and cheerful helper. IN. M. Shepardson was an exemplification of 
his own words,— 

‘* Men live not to themselves alone, 
To themselves alone they do not die.” 
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An analysis of the roll of students indicates not only that the ma- 
jority of students all through the years were sons and daughters of 
farmers living on farms, but that every farm save 13 in the 25 square 


MEMORIAL ENDOWM EONS 


Fic. 7.—Facsimile of first page of the preface of the Memoria] Endowment Book, written by Judge 


Mullen, one of Union Academy’s distinguished alumni. The penmanship is that of Ira Shepard- 
son, who designed the book. 


miles immediately surrounding Belleville furnished some students to 
the academy; while in a larger community of 225 square miles, which 
includes the smaller community, about 75 per cent of the farms fur- 
nished such students. In other words, there is a smaller community 


INFLUENCE OF A SINGLE FARM COMMUNITY. 


TRANSCRIPT OF PREFACE ILLUSTRATED ON 
OPPOSITE PAGE. 


The object of this Book is to perpetuate the memory of those 
who were worthy in an immortality of well-doing 
Second 
Those who believe that a living name among their fellow 
men and one that continually stands for good is better than 
a marble column in a lonely Cemetery can here have a place 
Third 
Those who realizing the perishable nature of all material 
things yet believing in the immortality of thought would 
gladly do what they can to transmute the material and gross 
into the immaterial and pure can here do something toward 
the accomplishment of that object 
Fourth 
Those who have .lost friends who were educated in this 
Institution and who parted for knowledge while they lived 
and died hoping they might be permitted to spend an eter- 
nity in its acquisition can here embalm their memory in 
_ the shrine at which they worshipped 
Fifth 
Those who have lost children before the opening of those 
buds of promise which they so eagerly anticipated can here 
bid them live again and blossom and bring forth fruit to 
gladden their own hearts and bless the world 
Sixth 
Those whose parents amid the trials and privations of a 
newly settled country found heart and means to assist in 
_ building this Institution and by personal sacrifice gave them 
its advantages can here honour their father and their mother 
by showing that those sacrifices and advantages are 
appreciated 
Seventh 
Those who have lost friends who were lovers of learning 
and while they lived laboured for its advancement and would 
gladly honour their memory in still permitting them thus 
to labour can here fulfil their desires 
Eighth 
Those Children of Old Union and of their country who lived 
for the one and died for the other can here live again “‘ more 
abundantly ”’ for the Institution which they loved and the 
country for which they died 
Ninth 
Those whose hearts yearn for *“‘ Whatsoever things are true 
whatsoever things are honest whatsoever things are just 
whatsoever things are pure whatsoever things are lovely 
whatsoever things are of good report” can here lavish all 
their affections and know that they have been worthily 


bestowed 
Belleville 1875 
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of farms of 25 square miles in extent, the relation of which to the 
academy is constantly such that the academy records are a good index 
of the adolescent life of the community. And in the larger community 
of 225 square miles, the academy records ccver so large a percentage 
of the adolescent life on the farms that it is a fair index of the char- 
acter and movements of its adolescents. Because of this intimate 
relation of the farms to the academy from 1826 to 1920, it is deemed 


Fia. 8.—Home farm distribution of students from farms who migrated from Bc/leville community after 
attending tne academy. Migrants to county, State, Nation, and foreign lands are included. The 
migrants represented here are, for the most part, young men and women in late teens or early twenties at 
the time of leaving the community. Their tastes, inclinations, and associations were at that time fairly 
well developed, so that they may be assumed to have carried the home community’s ideals to every 
community touched. 


that the movement of the students of the academy in two currents, 
one back to the farms, the other away from the farms in migration, 
is a fair representation of the migratory movement in this locality. 

The “larger community,” so called in this study, comprises the 
territory from which Union Academy has received the bulk of 
its students. It is all within a radius of about 74 miles, a distance 
which has been considered practical for students to travel back and 
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forth, either daily or weekly. In the early days there was no insti- 
tution of like character near as a competitor. In somewhat later 
days, when there arose competitors, the larger area still held for a 
time to the academy by habit and tradition. In recent years a 
much smaller area, referred to here as the “smaller community,” 
has furnished the greater part of the students, with some additions 


JEFFERSON COUNTY N.Y. 


sa DISTRIBUTION OF MIGRANTS 
DISTRIBUTION. ©}: IN THE © 
county ; _ HOME STATE 


79° 78° ZS 76° 


Fig. ©.—Map of migration to the county and the State. The number of migrants from the farms of the 
larger community of Belleville:who went no farther than the State boundary is here graphically dis- 
played, the dots of different sizes showing the distribution of migrants in residence in the county, and 
in the State outside of the county: The smallest sized dot represents one migrant. 


% 


from certain farms.in the larger community where Piva: traditionecrilll 
holds. (See fig. 2:) eee oe 


MIGRATION FROM THE FARMS OF THE COMMUNITY. 


The elaborate character of the following study of migration is 
deemed necessary in order to make a convincing impression with a 
time-worn theme. Everybody has been aware of the stream to the 
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city from the country, but the whole subject is placed on a new 
footing for fertile discussion when the rills are seen flowing from 
farm after farm to the Nation at large. (See figs. 1 and 8.) 

In answer to the question, ‘“‘ Where do farm people go?” an attempt 
was made to trace to his final residence each student of Union 
Academy from 1824 to 1920. Out of the 3,604 students whose names 
appear on the academy records it was possible to trace the residences 
selected by 2,445. Among the other 1,159 there were 69 who died 


Fig. 11.—Chart showing sizes of migration centers for Belleville migrants. The proportion of migrants 
choosing each size of migration center is here shown. The Belleville migrant has located in all types of 
communities from the sparsely settled prairie or mining section to the most densely populated metropolis. 


too young to select residences, 99 who are still students living at 
home, and 991 whose places of residence are unknown. 

Of the 2,445 students who could be traced, 17 settled outside the 
United States, 430 settled in the United States outside of the State 
in which the community is located, 375 in the State but outside the 
county in which the community is located, 500 in the county, but 
outside of the larger Belleville community, and 1,123 in the larger 
Belleville community. (See figs. 1 and 9.) 
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The destinations of the 500 students who settled in the county 
outside the larger Belleville community were arranged according to 
townships. It was found that there were representatives from the 
Belleville community in each of the 22 townships of Jefferson County, 
as is shown in Table I. The two most popular points of migration 
in the county were found to be Adams, the nearest town, and Water- 
town, the county seat and largest city in the county. 


Fic. 13.—Showing influence of Charles Finney. The Reverend Charles Finney, the evangelist and 
educator, lived in the larger Belleville community on farm No. 618. This map indicates the localities 
directly influenced by his activities. 


Taste 1.—Migration of the young people of the Belleville community into Jefferson 
County by townships. (1824-1920.) This table gives the migration centers of the county 
in which Belleville is situated, with the number of migrants going to each village or resi- 
dential center. 


[Noneofthe centers within the larger Belleville community areincluded inthis table. The larger Belleville 
community in itself comprises all of Henderson Township and parts of Adams and Ellisburg Townships. 
(See Tables XII and XIII for distribution of those remaining in the Belleville community.)] 
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Brownville Town—Continued. Lorraine Town: 
iRerche Rivers oe ae it Allendale....<25. 225. 2 eee 2 
Pallarek 1m tee eee eee ee 3 Lorraine: =... 2. se eee 27 
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Clayton Town: Orleans Town: 
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When the destinations of those who settled in New York State 
outside of Jefferson County, in which Belleville is located, were 
arranged according to counties, it was found that 42 out of the 62 
counties in New York State had migrants from the Belleville com- 
munity located within their borders, as shown in Table II. Favorite 
points of location within the State were Sandy Creek, the nearest 
town outside the county, and Syracuse, the nearest large city outside 
the county. Rochester, Utica, and Buffalo have the next largest 
percentage of migrants from Belleville, and it is known that Belleville 
colonies exist in these cities. 
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TaBLe II.— Migration of the young people of Belleville community into New York State 
by counties. This table gives the migration centers of the State in which Belleville is 
situated, with the number of migrants going to each center. (1824-1920.) 


INN CBSO winks cts eS ei eee eee 6 | Lewis—Continued. 

Allegany: woes Lowville..................-..-. : 
IBClMO NGA eae ence be ili Deas cee. 
diwandsteveeo sce. eecosnsas 1 PRO Gaeta Vivt e Re ee neat MAN 10 

ANOS eee = aie ae ae eae 2 | Madison: 
Broome: Kattleville.....-..---..--- 2 Ganasiotanesoniier 2 he eis oe 2 
Cattaracuss Allegany. 22 .-..222.2- 2 1 DSRS) oo wd. Casa OC AR eM RINE ea 1 
== HMamiltomedeee tse ot oo ee ee 2 

Cayuga: cane 3 
JNU ONUNTINE |S es es ee ee ri 2 PRO ball Were teense es SEE te ae 5 
Meridianeeenes over Sete nc as: il = 
Rleseriln(e Ge ee 1 Monroe: 

LES @harlottet ses oe eee 4 
Mo tale re ls) s pees Hee ee 4 Rochestenncsns a. aay: ee et 34 

Chautauqua: Jamestown. ........-.- 1 Gat 

Chenango: German Flats............ 1 WNoGillnoocsteck oe Sit adi Wat ca Be 

Glifnihyae: IDS eee 1 Montgomery: St. Johnsville........- i 

Cortland: Marathon.............--. 1 Nassau: Merrick. .........---------. 1 

News Work-sNewn ork? 32222 e 3 


Delaware: Oneida: ae 
Delhi. ...-.-2---+---2+-+2++--- i Cami emntiecar sy sata ceye hie coer anh al 4 
StammlOnaeyeryet is oe eur ee ake to RLY: ce Hane kiCy eee ene ie 9 

CY Nay Maul Ls Es 0 2 sEEC) (Oleh al Peleeneere ee meen cenmeeaen 1 
a= TOMO Se eal peinene aa tren sa ne 8 

Dutehesss bawling: 2.3. 02.2.2 < 1 FRA oe Ma te NES ah ee ee SPOTS 1 

Erie: WW ticatee tee Meera eehey aes ner ein 15 
AISI. og oobe eesepedsedsenade ay VICETO NM eects es legen a 1 
Bunitalosyemees 32 22 oS oe ome eee 

— Mo call ean SE eomene Tey tte tater 32 
“ADNONIEDILS 28 1 Pen ce a er Nt ee 16 ——— 

Essex: Keesville.............2..-- 2 | Onondaga: 

Genesee: Stattord.....2..4...24... 1 Brewertonee serena jece ee 2 

Greene: Coxsackie............--.-- 2 Ciepinll ees csockacepes scones 1 

es Clays ie ein esters eer rea 1 

Herkimer: Skaneateles se ens = ee 3 
Coldibrookses esl ee cto 1 SO Live ieras seer eect ys een saniotys 1 
MraTstORG sere aves Secs Sec 1 SAVTACUIBC Ma sored ah crn cys eee 55 
Herkimer es 6) ae eed 4 ome 
ATi GTN kes oe ee inl ones ea 1 otal ec eka heya e eee Sie hed aces eek 63 
Middleville. Ey pea OR ee eR ZA Ontario 
Wests Winfield: = 2 22 55.2 a2 2 e 1 Cone ri a So nla ae 6 

Te peal ces day re eee 10 Orleans AUR BARES ASE G80 ae ae 5 
imines sebrooklyns 22.65. 9 Tee 26 Total..........---.-.-------- ae 

Lewis —— | Orleans : 

@openhageny20...42.. sce ee” 1 Albion moadeoohocEsaounoacecaues 1 
Constablevilles:- 22 2. a} Medina....-......-.....-.-..-- 1 
IDeA TK ie oe 1 Ci ppayesy eae Aan ee RU PI tn 8 2 
Weyden) Stationee s--— eens 1 = 
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Oswego: 
FRastimgsss. 20t ooees ote ote 1 
ACO ae Hace eee eee eels 4 
INewablav ens aac ee ee eee 1 
Orwell eee ae gees tele 4 
Paris hie 5 as Sone cy oe ae Meet 2 
Pulaskincis ¢ eek oes a tyh at hee 
Redtields.. 28559. cee 
Richland eee eee 5 
Sandy; Creeks 2 hie a yas oe 35 
WVolneysohs asset ateet aoe oe 1 
D0 2 Ean cee ete ee ea Ny nae 66 
Otsego: 
Cooperstown... s:..ateeesesnes 
Rl arn tel deg ee ee i 
(PO tallensSe nt 2 Neo eres sede 2 
Rensselaer: 
Berl intestate ee cree 1 
INontheNassaer, ae eee 1 
Walleye Halls Ser 2c: ese ee il 
Mo tale cere teens tater ree 3 
Rockland: 
INivackeassc. anne eet eee er 2 
losis buries secs = tenet Ne ete if 
EL tater 1 eee rs eee eer on Sey 3 
St. Lawrence: 
Wam tO meget ik ey ee er a ores 2 
ID eR Kaliya tis Ce eer ry coy 2 
GoUNeEne Uta eas ee eee eee oe 3 
Ea TOM Cee ee ee eee ee i 
@odensburys7 trees see e eee eee 4 
POTS aM a) ane ee ee wee ee oe 3 
Mota. Ske. Soe See ee 15 
The destinations of those who 
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Schenectady: 
Schenectady 
Scotia 


Seneca: 
Payette... 2.222252 a 
Waterloo 


Steuben: 


Bath... 222.0. 7 eee 


Keukaw oo eee 
Wheeler. 3. ..2:...... 3S 


Tioga: Oswego5.4...22 Sate ee 
Tompkins: Ithaca... ...2 2222. 
Ulster: New Palitzo222 3 eae 
Warren: Glens Falls 
Washington: Easton 


Wayne: 
Macedon. 2... 22.2242 eee 
Ontario. = 5.2... 2. es eee 
Red Creek 


Westchester: 
Dobbs. Ferry >: 4-5-2522 50oee 
White: Plains:<.22255332--0eeee 
Yonkers 


settled outside of New York, 


the 


State in which Belleville is located, were arranged according to States. 
It was found that people from Belleville had located in 32 of the 48 


States, as will be seen in Table III. 


(See fig. 1.) 


It will be noted 


that Michigan and Illinois. lead in the number of migrants from 


Belleville. 


INFLUENCE QF A SINGLE FARM COMMUNITY. 


29 


TaBLe II1.— Migration of the young people of Belleville community to the United States. 
This table gives the migration centers of the United States by States, with the number of 


migrants going to each center. (1824-1920.) 
Ammnomeae Cio ssoseasaoeseoaeseoes 1 | Iowa: 
: eat a elim oniGens eyo G 8s cot eeeeingeea 
California: i TBA RON AO ae eee ss 
Long Beach.......--..-..--.... eS Bumlin co toneees. see ae aes 
Wospamceles: e552 cies ke css 7 Clintons ose 
Oakland......-.-+-++-+-++++++- CS Done. eee TEs 
Riverside OOO I OT ear tnd fee ea 1 | MAnmMmIM oO oes ee ee ee 
San Francisco......------------- 3 Forest (pon aeteek AC 
Generales wie eas). eae 18 ions CRY. 7 ae ea aati eh 
Mat pas ek bite ince panini at 32 STO Us Cl yess 5 ote seek eee 
(Geena eases ck tt era eee 
Colorado: 
Bouldensaerts cove 1 MNOUBIL, o5 os Lede Sent aereneosscc 
Colorado Springs. -..-5--222.2.-: 2 Raat: 
IDGINVER. asso SHR eR One eee 3 Toei ao eigen ore 
Greeley Binet ian crore inp enna : Ibeawje mw Oil a his eee 
Trinidad........-.-..-+--+++++-- i AWVani elitr eee ello Sacre eee 
CGemeralWet ers se ace 5 eve Ei see See am pee ee 
UNG RTESIL, cet Zi he deae ks en cone Se 18 Total Palate, 1) 
Connecticu ue Massachusetts: 
Flat edomey We ese. es. : 1 Anniver ds 
HUGHIOIED. 25 oceqeaeebooccessesee t Aching Combe meee gunk 2 cree 
INewerlcnviemieret a ier ene me 1 Pe re Ns TERA (ai neni ede 
Stafford Springs PS Sete ato ee See 1 Jamaica Plains a ah ee eg ee at Se 
TNOWEH a 2 oi eee Renee es este 4 MG yan ee ey eee a 
Dist. Columbia: Washington.......- 13 New Bediord-<.21---2- 2... --- 
— IPKWAINGEOWANsoacoogosenasocece 
Florida: . Gailemitpaaen ew aries ae ree 
IDES VANOLT Wh Sis Ces es eet ee el i Goemena pee ae een ora 
acksomnvallil ease ee ee es 2 
Miami BENE teehee aed nn airy yah) 8 Total per weleta tae) sralav neh =vsyeiapeter=payahe 
Orlando -- 2-222 2--4------:- 2 | Michigan: 
SiseMUsIstimess sys stele eset 1 iNileganaaguket: (8) Nae 
(CGN eS SaesGE A Bee sae Saar ae 5 Banya Citymbe epee to eee 
TN oye cs ee aes ee eee 19 IBYUNATIOS oben Pease ee seo eoee. 
Georctac Warletta/s20 soe ae 1 ne Bay CEA ence tulnem nagar easier a 
idaho-inon| Springs: 2) eee ans: il BHO Ei pee RR Ree ee 
ete tlic teeter e ae be 
Tllinois: Gramd iva d si esse 20s Sasa 
Ballel WWioweNel oSoscecodseudaonesd i TEIN e rave ks poe tie Gates Ane eeei 
Camp ePombts ssa ee 1 Tonia ye eis os Pee. See 
CIM eA OS se eee ee ee ae 32 Keallamaz oon et ass se eee 
TVA SUOM f.2, 5 uae nee ae il Mann ROO kee ae oe ees 
Jacksonville 2: 2 sei sa) ae 1 IMiniskeeo oie 58 92.12 ees tees ieee 
IMIG TTS OTS a eon aS ae ae 1 LER Waa pele aes meee epee EO 
Slerlineee sere eet ower rae 1 Scottswillle2!. 24% 55s e eae eee 
(Greravercey eee nee Recall Met Nee aes 5 General aii Sie ey Naeger 
Mo tale eae sve). pntsee in meet rs 43 Wa ir Vane teen peer Meena re | A 
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Minnesota: 
Bluerbanthes ee; eer re serena 2 
EESTI ON Ceres ey yA ps i ae 1 
Mimmeapolsess2 Oh eee eee. 4 
Oxtonivallles ss ee ee te 1 
Stm@hariesgy ees ease eas Bee 1 
eH Reco 0 Danses A ee i a ROTI, eC 1 
Winnebago: City! 5. 2..5:4- tats 1 
General yee ee ae a 2 
Potala Uy siete Sees seus 13 
Missouri: 
IBrockstiel@t. Bees tine a eee 6 
ivarallelane Ge 9 eee eee ee eeeeeteg UeLe ] 
Kansas: Cityercw siesta Norte Secs ] 
MontgomeryiGity 2252225. 2605s 1 
d Bakevorey One anie a See ee eee il 
Staose plteateas caer aaa eae, sees il 
Steouis aes eeeccsmae ete te oko 6 
WT OT eee et ee aes es 2 
Generale sees ce eee ce 4 
Noy ire Meme etic Se aan ee eta ete ad 1 a 23 
Montana: 
GeVBCES ESL eM id Sh cee 5 
Ha ow OOS Maes Se a8 Seca ete 1 
Thompson Pallsy?- 2-2 -.2 nae 1 
Gemerailee haters sah cite Ui at Wy 
BTN ten epee ae eh eee ation 9 
Nebraska: 
Greenwood sites oi. 2/il2 eg ee 1 
ADM COM el = oy sy Ue are. 1 
(anv ean ate selec Ey hee Sap a 1 
IR TOBSCLE Meee eile Soars eee iL 
BRAT OLA eRe ee ee selene a aw ane 2 
(Greme ra) eae aes pe ae a 2; 
ota ee eee Suet Ace we ee cpt 8 


New Jersey: 


Woodbridge 
General 
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Ohio: 
Auburn. 22252. 532 ae 1 
Chagrin Falls: .. 2-2 eee ee Coeel 
Cincinnati 2. eee 2 
Cleveland. 233) 2a ee 2 
Daytonie 2.35.2 26 ae eee 2 
Monroeville). 62): see i 
Mount Washington.-...-..22--. il 
“Seville... te eee 1 
ToledOw: 2 See ee 3 
General 2.20. 26 Ae 2 
Totals.o.. 6202S eee 16 
Oklahoma: 
Apaches. 2.5... 2.2. See 1 
Generale: 62.20. See ee 1 
Totals. oes eee 2; 
Pennsylvania: 
Baston: .2).. 0. 3-2. eee 1 
New Wilmington.-........----: 1 
‘Pennsburgh 2: 2a eee 3 
Philadelphia. 23. 222s ee eee 2 
Pittsburg 2 2.252 eee 2 
Warren. .. J. 23 See eee 1 
Generali 2) 2352 eee 3 
Totals 22g ce eee 13 
Rhode Island: Providence.....-.-.-- 


South Dakota: 
Doland 
ELurOns 6 oe 
Baurels 2 =o... eae 
Wessington 
General 


Total: 2s 


Tennessee: 
Cumberland (Gaps Yas >= eee 
Knoxville 
Nashville 22 45 ee 
Sewanee... >... ae 


Total 22. 52 eee 


Vermont: 
Danby ein.82 2.8 cece eee ee 
Middlebury2 2432-25 s essere 
Rutland £2205..5.. 32 eee 
General? ie ese ee 


Totals ae ek Ses 


INFLUENCE OF A SINGLE FARM COMMUNITY. Dall 
Virginia: Wisconsin—Continued. 
IN GARGI kee SEN eee asy 1 ter bom sees; ele See ea ates 1 
Gioia tah ys NO a a WA RNB aa il Mardis omit 7 NU IS cone Dione aN i 
Miarshtrelaee ss cher te nee De 
HT Gy trea mein inn parte Sa MEE NI aD OshKosh tyes ness pele Mun aaate 1 
=== Shi| bowery yi ae Mesa ak ashe aoa 
Washington: Wonk ae Pi ee a 9 
Everett... ..-----.:---++-++-- ! (Geme rae nes Aliids NUape RGN ANoL a ala tae 1 
Ojlovanjonaays eyevcidiece aA ee lo) ise 
SCPE EELS) sa I olen 5 AR Gy tpea Tihs Ns PAN ese ela aya TT 
WGC NEGA Santee areas eee 1 f = 
Wyoming: 
PTR oes SS Meas ap a A ea TR AGA Cree eae Pci 8 top Re UN UA NAIA 1 
Lae === Teseehyyid elit Cay ou) Gori ceeecee Ni a Mane a. 1 
_ West Virginia: ene 
BUC ngaMNO MG Somes eae wll BRO ball bee ae Aas ML SNA Ne aS) 
: 9 ———— 
IMIG TERE OUKON TN So seve SUR ee woo eae SPA Taaeae 
MING taller een M ID NCE oma ec en G8 AT clinst a ve GL ce ae Neal Mine Nk eae al 
: 4 —— Cremeal maaan ier tame eae STUN 2 
Wisconsin: 
Worms eee) FS) ee ee | 1 AR CRUPELL AY ay rah ay eee seek ear eases a 
1am Cline ee a eae neces 1, | Panama, ‘Canal Zone: Panama... ... 247 
Pree TEL ON ene Chae AU Del Miles olen 1 HET PNES Teens Neve Sobiine Ntsc Noa AN ha aN res 


In order to determine whether the migration from the Belleville 

' community has been of a steady character or whether there have been 

special eras in which migration has been particularly great, the migra- 

tion was arranged by 10-year periods from 1830 to 1920, as is shown 

in Table IV. The high peak of migration seems to have been during 

a the Civil War period, and immediately after, from 1860 to 1870, at 
the time when the West was being opened up. 

TasLe 1V:.— Migration by decades. The migration of men and women of the Belle- 


ville community to the county, State, and Nation is given by 10-year periods, from 
1850 to 1920. 


Community. County. New York. United States.| Foreign. 
Period. |. Total. 
Wo- | Wo- Wo- | Wo- Wo- 
Men.) jnen. | MeD-| men. | MeD-| men. | Me2-| men. Men. TGA. 
| 
1830-1840... --...--.-- 48 12 50 2 11 Ui alls) zh |el eRR y 143 
ICO SIE) oe aeaoeoadoce 27 13 ay eae at. 8 2 14 OH eeeacts Saaaonee 84 
ISSO) scaeeeadeas 79 43 35 11 20 15 32 23 1 2 261 
WS60=1S 70a ee epee 107 76 89 32 27 19 62 40 2 1 455 
USOSUSSO Me paiseiec/se l= 91 81 44 29 26 33 44 49 es ae ae 398 
1880-1890.-.-...--..-. 50 51 31 29 30 22 38 19 1 1 272 
COAIOD 4 Sa ssackeaso 79 75 30 31 31 39 23 18 3 2 331 
IGCOWOIO)s < 6 s4neeeabes 51 35 27 19 34 PBS |i AMG dsl sane es eet 221 
OT OTNO 20 Be eee eee 109 96 16 10 20 14 5 Tse Ty 3 280 
3 TOE soe eebawes 641 482 | 337 163 | 207 168 | 250 180 8 9 2, 445 
| 


MIGRATIONS OF SINGLE FAMILIES. 
To determine how closely the migration of a single farm family 
follows the paths of community migration, a study was made of the 


migration of the descendants of Edward Barney, who settled on 
farm No. 67, in 1804. (See Table V.) 


. 


28 BULLETIN 984, U. S. DEPARTMENT OF AGRICULTURE. 


TaBLE V.—Residences selected by migratory descendants of Edward Barney. 


California: Los Angeles. | Missouri: Pierce City. 
Colorado: Colorado Springs. New York: Hamilton, Lowville, New York 
Florida: Miami. City, Syracuse. 
Illinois: Chicago. Ohio: Cincinnati, Cleveland, Dayton, 
Jowa: Des Moines, Farmington, Sioux Granville, Seville. 

City. Pennsylvania: Philadelphia. 


Michigan: Detroit. | South Dakota: DeSmet, Huron. 
Minnesota: Duluth, Minneapolis. Wisconsin: Milwaukee. 


The composite character of even a single farm family is evident 
when it is known that the descendants of Edward Barney married 
into the following strong farm families of the Belleville community: 
Gore, Scott, Kibling, Goodenough, Wood, Schuyler, Eveleigh, 
Coburn, Kinney, Bishop, Cook, Freeman, Hawley, Salisbury, Clark, 
Reed, Littlefield, Philips, Martin, Taylor, Hungerford, Brodie, 
Williams, Boomer, Stanley, Robbins, Muzzey, Warriner, and another 
Barney family. It is plainly not to be wondered at that the descend- 
ants of a single farm family, in their movements, illustrate the trend 
of the community. 

The Barney descerdants of whom records are here given were 
born and reared in the community, and, almost without exception, 
were educated at Union Academy. The majority of migrants of this 
family left Belleville in their late teens or early twenties. 

All through the history of Union Academy there has been a con- 
stant temporary migration of the Belleville young people as teachers 
to educational centers. The following lst of educational centers 
influenced by the teaching of one generation of the Butler family, 
including eight sisters and one brother, who attended the Union 
Academy, can serve as an illustration of this kind of migratory 
influence. 


1. Belleville, N. Y. 13. Wells Island, N. Y. (Two members 

2. Mather’s Mills, N. Y. taught here.) 

3. Bunnell District, N. Y. (Two mem- | 14. Keesville, N. Y. (Two members 
bers of family taught here. ) taught here.) 

4. Chestnut Ridge, N. Y. 15. Corimth, N. Y. 

5. Rural Hill, N.Y. 16. Huntington, Long Island, N. Y- 

6. Sacketts Harbor, N. Y. (Three |} 17. Yonkers, N. Y. 
members of family taught here. ) 18. Mount Vernon, N. Y. 

7. Brownville, N. Y. 19. New York City, N. Y. 

8. Oswego, N. Y. 20. Niagara Falls, N. Y. 

9. Wolcott, N. Y. 21. Yenna, Md. 

10. Rome, N. Y. 22. Paterson, N. J. 

11.. Fort Plain, N. Y. 23. Gorham, N.H. 

12. Alder Creek, N. Y. (Two members | 24. Maine. 


taught here.) 
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MIGRATION CENTERS CLASSIFIED. 


It was found that 438 villages, towns, and cities were selected as 
residences of the 2,445 people migrating from the Belleville com- 
munity. Out of these 438 communities, 10 were in foreign countries 
and 127 were known only by approximate location in State or section 
and not by name. There remained 301 migration centers in the 
United States which could be accurately classified as to population 
in order to determine the general types of communities to which the 
Belleville people migrated. The county, State, and United States 
migratory centers are, in Tables VI, VII, and VIII, grouped in six 
main population groups. Table IX gives a summary of county, 
State, and United States migration center population groups. 
(See fig. 11.) 

TABLE VI.— Migration of Belleville young people to population groups in Jefferson 
county outside the larger Belleville community. The migration centers of the county 


are arranged in population groups, with the number of migrants going to each center and 
to each group in the county. (1824-1920. ) 


Group I. Group I—Continued. 
(Population;'500 and less.) Thousandmlsland Parke 292222... 1 
Adams Center..... a rere ee aaa 2) Rhee Mile sBayee rea. mon eet.) 8 
NG@OUE). cob ccd oeuase sean Gedenace AEG Wassnarnbivecl sok ee alee Me Sear 1 
AM era Lee Se ae me le ee 2) ENG eee MR MU sii Meh 9 
Browavalleseee os ke Poss cs 2 — 
Chrrmplonbep egos oes hae 1 37 Communities; students... -- za 
Chesimutphidvem e525 22 8. a2. Bs) Group II. 
Depauville. ts Laie E22 eM CRM Een 7 (Population 500 to 1,000.) 
Rastpelounstield ss 27 2. 3X py |) BEMEUIEUID cee a= oan conc t oes Dat aoe oue i 
Tissier TDSC Revere aa 9 Blacks Rien sts wasn eetsice ae 3 
TEDSIS| OUTS eh ts ee a ereal aio Chaumont a On ee MeO Bt Raasaes Dr 2 
Brelds|Settlements. 922.5. 4.562525. 1 Evans A Er alice rinens in oko this - 
Krenehy settlement.) 9200202554225 22 I Tatargeville Ss Mare Coola ayn atiaee Wea ® 
Green’s Settlement..............-.- 2 Mannsville. Tae Sierene sy acs ai si at ate te 14 
Elowesrvfille.’s 2 ee eee | Phvladelyp inane yee se aera se a it 
Te l@uiinsi tel al sh rea yt ena er pene aia, re ae 14 Redwood............--.------- ---- 1 
Teoweiitrille. eee ee ee ee ae 
HNOMONR. . oo so canteeeookaseedenabe 1 9 communities; students... --- 34 
Weraniswallieus eer. A ees See 2 ss 
JLatra ere Cea jG NB ree N Nea ieey 1 ‘Gren III. 
Loni. aac eae eee ie 27 | ad (Population 1,000 to 5,000.) 
PEW OOS cs esta Bs caer SI eee as eT ae est 72 
Moning sd anas 2 ee eee ee a 2 | Alexandria Bai yeaa lemeelann ON: Sissy ges aa Tl 
IPSyoN@INiN) 2 2S 2eBedoe 26 obo eo sce decane 2 Canthagense sk yo a A ele 10 
JPgicn lhy@Pogaeep ses sees eebceceore lA RCapemvancent is: ve ae be ee 11 
Heal Fenrease ater 28) Oe So a ae Ne Bal SO len LOrimeer ec Mie, ENE | oe it 
FRCR SIS Mae uh oA eta BEM SN aN By sper ce een ay MII pete, ra 3 
Point Peninsula....... Age LE Ren pre rE 2 ; — 
Ia cinia nels eis Auk sew 97 6 communities; students.._... 114 
LRAT ye ae Nai eaee see eran ot Braise 2 Group IV. 
SACeinis) lalenAeoyes 22 UP eee ee 29 (Population 5,000 to 50,000.) 
Sherumevalle: ale es eas aL DAW a bers bojuvstisn Scie i 2 22 eal ae eae 132 
HOM Cr Mal Sete cae see er eres 1 | Total for Jefferson County: 
Stowell’s Corners.................-- 1 Communities: 2-2] eee eee 53 
Sia wieniCen= 5215 lee sae ea Ne 1 Studientsiee ee umaceeiea aia 500 


BULLETIN 984, U. S. DEPARTMENT OF AGRICULTURE. 


30 


‘uly Aq pouurldal Aposavy 010M SOTTO 
soy} JO [BAOAOS TRYING [oe Aq pous|sep SsUIp[INq O1OUL 10 oO SULALY SoT}To OYVOIPUT SIvIg “yooyTYOIR ‘Urey [otaeqd jo soueNp_UT [euoNeU SULMOYS deW—'FT ‘DLq 


‘I'd 
,GNW1ISI NOZN7 


VIINVW 


onfiove $C 


saisi HSILING ; 


OGNOT 


NOSIHOLV 


NOLONIHSYM \ 
\ “A MV1LLO 
\ f og3a10l OOWDIHD be Vv 
i. nd Y & visin VNAN 


NATNOONS Or 
WYOA MIN, & 


eg 


a > SIOdVINNIW 
NOLSO8~4 ; 


INFLUENCE OF A SINGLE FARM COMMUNITY. 


31 


TABLE VII.— Migration of Belleville young people to population groups in New York 


State, outside Jefferson County. 


The migration centers of the State are arranged in 


population groups, with the number of migrants going to each center and to euch group 


in the State. (1824-1920.) 


Group I. 

(Population 500 and less.) 
Brewerton 
Clap oo Ss oe eee eee ea cee eee 
Cicarwvallll CMa seat eso a tieliccilb oe 2. 
Constalblevilllepeeeoeta ss ess ce eee 
Cold Brook 
ID@ RGN & oe See ee a eT 


Fayette 
German Flats 
IslevaammaoinG) "5 5 5h shearer ae ee a 
JEUGiS HHS). yi Se ene ea eee eer 
Ixenllennille 23s eee eee ee eee eee ae 


Lee Canuers 2 Ge ee ee eee 
Leyden Station 
Meridian 
Merrick 
INewmrlavembrmeee sco. NL crc o 


(yale Bs bos IU ee ae 
Ore nya 0 ae a ga eee a Meee 
ORCCOB) | SURES es eee ees ea 


eda@reeke 2 ess: RO pia Je Mt 
TRSxOlMSING | ic BS RRA ee rea pies ele 
ATRireellall crn clemuerm rete ae. Sy i i nk 
SHE U RONG es se ea ee ea 
Sitceutanwyalexaers meme UN NL Nge) LEN eles ae 
WSOC INS SS Ue NSE ae Ia TY ae eat er 


\IS/LVSXSTMeeP A = 7 a AR aoe Loar eee tN 
_37 communities; students. ... 


Group II. 
(Population 500 to 1,000.) 


Womenlivacen | a). 20k Ly aii ee ean 
Hinckley. . - 
MWiaree dom chet hg iy aU aie earn iy ey) 
WMbiclaleyalleye pu eee es soa 
(Cine eToys eMRa ecl tel Ale ny CaM SIA neat 
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Group I]—Continued. 
Ipeyag Ta ee Ne aes oan a ie ea a 
Sandy Creek 
Sloatsburg 
Stamford 
WiallllSsyaplt ei Sey Vives chiens ces oe eatin 
West Winfield 


12 communities; students. . -.- 


Group III. 
(Populaticn 1,000 to 5,000.) 
PSO p aN ee AU aN AA 
Alleganyatestuenee Mees FORTE ye 
BEEN Alte Wie) net a Wa ORSESeY UN gut lee AEN AA 
@amn'clera nan einen Amin oA I NR eva es 
Canasta tate enemies CU lnates eae nt is, 
Camtom rasan eae aie Seite ae 
Charlotte... 
Cooperstown 
Coxsackie 
1) arama em @ Halen ae aT ieee peg Ne Ute 
TD @ Elna salto yeh aa eA neice ol ie lah 
IBXo) 0) os) IRCA SRNR oe Oe wig le 
Eira keh outers oN acs iiaias aU iceren uc 
Gouverneur . 
Hamilton 
Ie eS valli oteaya torte che Ses ale serene A 
ATO Way llltl eee te aie eh Oars Ee rele nag ea sla 


Misra tiv omne pyc eines nee easly hae ail ree 
New Paltz... 
ERO UBSK eval ere a Reet MN Nc ODES al 
Pallas kane Oe Ue ait ile deep OO ans 
SCOti ay yl ingen aches be eae Ae 
Skaneateles 
Site dro lams yall emia es a ee eee aut a 
AWWen rey el Kovaysantes bas ial a Satta Nn Na oa NS 


28 communities; students. - -- 


Group IV. 
(Population 5,000 to 50,000.) 
Albion 
Auburn 
(Gee NES BSc ena la iain aaa pana 
Glens Falls 
Deller sire eggs pee A yh altace Maa a 


32 


Group 1[V—Continued. 
Nth acal che ese nS ee oer 
SPAIN CSTtO Wile eel atc ee ee ee 


14 communities; students. .-- 


Group V. 
(Population 50,000 to 1,000,000.) 
BANS uy eee ae eae ee ne fe ed 
Butial os tet epee ah ete poe = 
d RY OG) aY =X (=) pee EN eta eR ne Uh meee 


if 
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Group Y—Continued. 


Schenectady... =e 6 
Syracuse. v1. 2.5 eee 55 
Utica: tl 2 ee 15 
Yonkers... 2.0)... 22 eee 4 


7 communities; students..... 134 


Group VI. 
(Population over 1,000,000.) 
Brooklyn.....:....- 2 eee 
New York......2....3 3 3 


2 communities; students..... 29 


Total for New York State: 
Communities: {2.242 5s-- eee 100 
Students...) .5 2 ee Bi) 


TaBLE VIII.— Migration of Belleville young people to population groups in the United 


States, outside New York State. 


The migration centers of the United States are arranged 


in population groups, with the number of migrants going to each center and to each 


group inthe United Stutes. (1824-1920.) 
Group I. 
(Population 500 and less.) 
Attala uneratys @)1 Ohgetas ps), ee eee eee 1 
IBF MIG Mlkoybwavoly JAN Boe ee a 1 
IST OME ave MCI aid cee ek ae 2 
Cumberland Gap, Tenn..........-.. 1 
Dowanm pais Ss ea ue 1 
iE clin ara a ae ee ee een G 2 
iNoresta@itiya lO Waist oh ste era eek 
HOntHEOWATGEOW1sices alee es ec ees iL 
Brame Mois see. ooo ae eee il 
TERUG OM WAS sees ieee 2 oes eee ee 1 
Geveenm Montene) 002 2 Se pe ne 5 
Greenwood. iNebr:. 22-8. s22fe ee it 
Hammond, Minn........ He wears 1 
iElamiks Nea) a Katee ake ore ety eu 2 
Pi oh woodseMomt 2st e) Se cone 1 
Huntington, Conn) 422.2. 5- = seh ae il 
datarocde All ais kay sis seein ee pa 1 
tron} Springs) dahon 2s ee any if 
Jamaica Plains Mass) 222-22 222 2. 1 
Gained Sse) alkene sens he Be aes cee it 
IMailliprookeag Mache 2 py5 222 ery ene 1 
eee Gin, MOS 5552 skoses see secees 1 
IProssermiNebrate ay ne een erage 1 
Eva wiht Cs aWhyiOneeme sans) sat e/a 1 
SEwWaleeymenmmn preys eee eres uy epes cote 1 
Mam oraaiNie brwsssy eter tne sataate 2 
(Thompson Halls’ Montes: oo 5: 4s4ee- 1 


27 communities; students... -- 


Group II. 
(Population 500 to 1,000.) 

Apache, Okla. = 2s s285 eee 1 
Bellevue, Mich:.2:. 232352) see 2 
Blairstown, lows. 23-2 =. eee 1 
Danby, Vt 3.3.2: ee eee iL 
Doland, Si Dak 230 (53S ee eee 
Dows; Lowa... 22. =. 55 eee 1 
Mount Washington, Ohio............ 1 
New Wilmington, Pa-22522-32 eee 1 
Parma~ Mich’ )..25.2..25)2 eee 1 
Scottvalles Mich. - 2-3: 322 5—seeee 1 
Seville; Ohio.2 2... eee 1 
Unions Movie. 2 eee eee 2 
Wessineton, 8. D2; 2 eee 2 

13 communities; students. . - - - 20 

Grove III. 
(Population 1,000 to 5,000.) 

Allegan, Michi..2: {S223 ee3- ae 1 
Belmond: owas s45. eee eee 1 
Bluewarth) Minn' ss 220 eee 2 
Buckhannon) W. Viae-ssseeee == eee 1 
Camp! Point lla eee eee 1 
Chagrin’ Falls*Ohiose-2aeeereeeeeee 1 
Daytona, Pla-¢. 22-63 Seeeeeeeeeee all 
Rarmington, Towale--o- = see 2 
lander; Wy0u.-:2 1-20 5-eeeeeeeeee il 
MiddlebunypeVitieee. eee eee ee eee il 
Monroeville; Ohios22 35-4222 seeseee Ih 
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Group I]I—Continued. Group I1V—Continued. 

Montgomery City, Mo.....-..-.--.-.- Ee Olympia, y Washi. uaa ma eeiae 1 
Morrison liber on ns ei Ib Oshkosh Wisse eis esi Ley ieuine 1 
@rlamdowmilawrs ee a ee sera 7h al BEEN OE CEA OSI Apes MU UUs ap Dex Ai 82) uf 
Ortonvalles Mann ss 20. eee. eleRversi dey Calais oi aiae es eo isms 1 
RenmsburgiPaveest 2 20. Sl EU UiG Len ta Cla bis cher 0 si) a ee 2 
Provincetown, Mass............----- PRN ASE) Wey a JW Vis aa ae a a 2 
StyCharlesseMamm 2 Ip psleboyeame Wissc- isos meee Ee aeyiis 1 
Stafford Springs, Conn...........-- Me SteeAuoastimes, Wai. i.) 20a sia) oa 1 
Wenatchee Wash. 222222.) Jaks..2- SIS Genbim el 6 ieresc ale re A See 1 
NVEStiwOOd INI: Jie iee Wa e e IS eaWabonileyels Orel Kora iNeed ah eee een 1 
Winnebago City, Minn............. A We Wier erase aegis G8 ae 2 etna a 1 
WioodridigemiNerd) soit. sab a ai ZEW antikceshia Wisk cys. s nas aya Oe are 2, 
23 communities; students... .. 30 48 communities; students.... 91 

Group IV. Group V. 

(Population 5,000 to 50,000.) (Population 50,000 to 1,000,000.) 
Amherst, Mass: .20.-..002222222202-- |; Ostomy Massyaee Wei eeV)-ce Lay tat oe 3 
Arlinetoms Mass si eee |e CharlestonmssCxeee se ein ao eer 1 
Beya@itymMach 22-0.) 00 i. te 7 Cin emma tia Oho serene oe sce = 2 
Bouldern@olow ec ne bo iy IClevel ange, @ ions te rye 2 
Brooktield Moe (a. kk 61) Dayton) Onion ee a. se sete oo 2 
Buying tone lowa los... sate: Oa Wenver Colonie scence ne tate 3 
ChintonmliGwarecse se 1) DetrortepMivchirr se s7 creeks eae 7 
Coloradoisprings) Colossi... 222... 9) Grand) Rapids) Mach <7 02.27... 6 
Hastonmbaressaie ne cote eS Te ledacksomnvvallll exmrh aimeaceyna ys Wares outs 2 
Mast Orangew Ni duis ade. tues Z 9) | ospAmpeles \ Calin aye eee tia: 7 
Jeno Cllentns. Wasa ee LD yan Mass ea ere ee (settee eee 2 
verisbonplllee ees 2G dab io) 1h) Manneapolista Mamie eee 4 
IRIEL tase ie as oath Tal Nashivallle silent. ye vcr gucci. I 
Lat, SUG. ga eae Tet Nee warkeyIN Ips vesirse ds Van yetmre isc ctciaee 2 
GlobewArize he ny aah 1) News ediord) Mass 0s Sheree toes 2 
Grecleyai Colo wos yo. 0) Soe 6 Neweblaveny Connie eee dl 
HollandseMachesiia oe ee. 1 Oakland, COPE Tet Pas Ns SA ISU CSN 1 
Huron, g. TINEA Sie eo ie ea: 1 OmialhargNe brs 2 esata ae oo eee 1 
WoniaeMachy 6520.9 ve” sieleatbtsiumel ease ee yee 2 
MomerCity lows lich wee oe yo euovadence iy se 22. cobeecucer 5 
Teieonnile. ae eine 1 | Sam Francisco, Calif...........--.-- 3 
iKealamiazoon Michi hae. san el 2 Seattle, Wash Sy Rint aarea sori OL CNE Ine RacriNT Ae 5 
Kansas City, Mo ETRE MND N GY SS IMEN RT eas 1 Sioux City, Iowa See ea Shin Rae Fae ae ees a 
Kinston, N. C PUREE eae als uct cen Ue 1 St. Joseph, Mo PEOOOSCOO COC OOO ROD AOC S i 
KeroxsyallexeMenny ssn ei eee 1 St. Louis, Mo. Earl iaiahe yin iaacnalel ae ehetarae 6 | 
Leavenworth, Kan...............-.. 9 St. Paul, Minn RSS REAT AiR ALR AEE 1 | 
Imcoln Nebel ea een it (eCledoy Ohio eee see eee eee 3 
Mone Beach) Calif) 2) (ay). g | Washington, D.C...........------ 18 
Machisomeg Vises Jk Gao elt Fe ea cutter Kean sae seen 1 
Marietta, Ga....................... 1 29 communities; students.... 93 
Memsintivel daWis'. yer. a2 OR ae 1 i 
uuleriaks iy COM ese oes cena oeass y Gaia 
Miami, Bla. ....-...2.2+.-.+.--+.--- S Ghieacon TIL sot lal aunts 39 
Morgambownn, \WiyNaljeen 22 ee 1a: 2 Philadelphia, Pa 9 
Marekecom + Michesete oes Ee 1 RIMSII INL bab AY PHONTE 


NOt O) saat tak rentinc Ge We Sir heial il 2 communities; students. .... 34 
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TaBLe VIIIl.— Migration of Belleville young people to population groups in the United 
States, outside New York State. The migration centers of the United States are arranged 
in population groups. with the number of migrants going to each center and to each 
group in the Unitea States (1824-1920)—Continued. 


Total for United States. 


Communi- 
nee Students. 
TOIL OT GLELGS #158 Sos eee ers ee. Ween atel oe ee eran NE ake te, ea ee ee 142 303 
*“Went West” (precise destination unknown)...................------------- : 38 38 
To States. (precise destination unknOwm)):22_ 2.2. .s250--5 05st scene cscs teens sede 89 89 
Totahtor United Statest.2. ssstac vere ees can cee vom ee suas cet meee eee 269 430 


TaBLe IX.—Table of migration to population groups. Village and city migration 
centers of county, State, and Nation are summarized here in population groups, with 
the number of students going to each population group in county, State, or Nation, and 
percentages of students and of migration centers in each group. (1824-1920.) (See 


jig. 11.) 


Group I. Vil- | Group IT. Vil- Group III. Group IV. 
lages of 500 or | lages of 500 to | Cities of 1,000 | Cities of 5,000 
less. 1,000. to 5,000. to 50,000. 
Com- | Com- Com- Com- 
: Stu- : Stu- : Stu- F Stu- 
muni- munDL muni- muni- 
ties, | dents. | “tie, dents ieee dents ties dents. 
Jefferson County (outside commu- 
lOlWN SSS a Gace ace oe Bae eaeas 37 220 9 34 6 114 1 132 
Pericent2staaesaceeceeseciecinceee lseeieecee ION occishee UBC Eaosseee 22: 85| seeheae 26.4 
New York State (outside Jefferson 
County.) Peete oo eee Soe 37 59 12 49 28 62 14 42 
IP CLIGCH Laer e ee ete eee ee NW. oe amele JAY S| ARE [321s eee 16.54/22 ee Tis? 
United States (outside New York 
State) Seo eee See eters yes 27 | 35 13 20 23 30 48 1 
IPORiCONt: Soya waa eo Naeee oe | sa aaarse TO |e aoe 626 en. =o OE) ese oes 29.9 
HW OTEIO TS eee wee nes nara eS Ts] Ue Bees ned Baecosas Beare Hemcasse 2 
(Percent seme. Cee ere es ee CER eee 1403) os Seyete| 2 csiose ae) tock -21s (ones aes eee ee 42.9 
Total (destination known)...-.. 102 315 34 103 57 206 65 268 
PCT, COME ie seen. oe Bones bee se eee 34 | 26.6 11 8.7 19 17.4 21.7 22.6 
Group V. Cities of | Group VI. Cities 
50,000 to 100,000 over 1,000,000. Total. 
Commu- |sindents. | COMMU |students, | COMMU- |students 
nities "| nities. ‘| nities. 2 
Jefferson County(outside community) = 2-2 2)2.--2 fe en sew ec es toc | ales clese=| -wccsiaecter 53 500 
IR OFKCOn GE sos Ae te ae aie Loe eens: | piaates Cee ioe oe See eee sclesecc aes celnecee ee eeeeenee 100 
New York State (outside Jefferson County). 7 134 2 29 100 375 
IP OLICOMG A Ree erento ee fete aie a en enn See So DORAN ee stereos 7.8) | co oeeneee 100 
United States (outside New York State) -- 29 93 2 34 142 303 
TROIS COTES eee ee ee Etre meen ean | ets Savetegere a SONOR Beets 1102 |e ere 100 
HOLL STi es wee NO ns om See pa ype 1 1 2 2 6 7 
IRETs CON Gone ee eee tem Son fon en ia eee ib Veoh llepotosakee 2826/5 eae 100 
Total (destination known).......... 37 228 6 65 301 1,185 
IPOLCON tate eens rays ane eeteciae oats 12.3 19.2 2 6.5 100 100 
Belleville communityiniWmitediStatess---clo2.ncmsnc| > cei seein s| (ce nie ee i= ale| eee sees | eee 1,123 
Population unknown...-.....-..--- ut 127 127 
Foreign, population unknown 10 10 
Total mnumperichoosinpiresidence teste seseeee se eeaeee ee ance teres |saesaeee es 438 2, 445 
LS fis a cloy, (a0 Cpe ereer ted ee TS Ae ot eat | ee a as peeonaccdel bemsoadwed buqkaor sou 1, 159 
Totalnumberofstudentsteeaseremes | paccee sce occ seeee teers |-eEeaeeee-| -aceeeeeee 3, 604 
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OCCUPATIONS OF MIGRANTS AND OF STAY-AT-HOMES. 


In order to answer, for this particular community, the question 
‘‘What occupations do farm migrants enter?’’ a record was made 
of all the occupations entered by the Union Academy students. 
Of the 2,445 students whose final residence is known, it was possible 
to discover the occupations of 2,079. 

Table X shows the distribution of students from the academy 
among the chief occupation groups. Those who chose farming, for 
the most part remained in the home community, and usually upon 
the home farm or upon a farm in close proximity to it. The table, 
then, becomes an interpretation of the occupations of migrants, by 
making allowance for the farming quota as “‘stay-at-homes.” 

For comparative purposes, the 3,604 students of the academy are 
classified as coming from farm and nonfarm homes in column A of 
the table. In column B, which gives the occupations of both men 
and women students, the married women, except in the case of 
self-supporting widows, are classified under the occupations in which 
their husbands were engaged. In column D, the married women 
are classified as home makers. 


TaBLE X.—Occupations chosen by students of Union Academy (1824-1920). 


A 1B} Cc D 1d) | F 
Occupations wecapetious Occupations | Occupations pucubations | Occupations 
of fathers of Andcemale of male of female sae | of unmarried 
Occupations: students. eridentee students. students. TERRES. | women. 
| 
Num-| Per |Num-| Per | Num-| Per |Num-| Per | Num-| Per | Num-| Per 
ber. | cent. | ber. | cent ber. | cent ber. | cent. | ber. | cent. | ber. | cent 
Harminge ee sees 3,043 | 84.43 948 | 45.60 6465|(525650 | Eeeeerelneceeee SOTA P4430) | eee | eeentae 
Public service. .| 451 | 21.69 228 | 18. 56 14 1.65 214 | 30. 89 14 9. 09 
Professions. - .-- 561 | 15.57 348 | 16. 74 & | 15. 24 82:| 9.68 79 | 11.39 82) 53.24 
Commerce. .-.- - : 194 | 9.33 122 | 9.94 9} 1.06 68 | 9.81 9 5. 84 
Manufacturing. 76 | 3.66 44] 3.59 a . 83 25) piss OL 7 4, 56 
Home nmi a kin gs |e 2-1-2 cine = 5 G2 29852 elec aeceeias TED Cab HS |loaceccclldocades 42 | 27.27 
Total... .| 3,604 160 ; 2,079 100 | 1, 227 100 847 100 693 100 154 100 


For a closer view of this occupational phase of the study, the 
occupations followed by the descendants of one farmer were tabulated. 
(See Table XI.) Farming is found to rank high among the members 
of this family, though none of the other groups of occupations are 
unrepresented. 


TaBLE XI.—Occupations selected by descendants of Edward Barney, farmer. 


Generations. 
Occupations. 

Second. | Third. | Fourth.| Fifth. Sixth. | Seventh. 
Ha pment see cleletslotel twee Seok SEaaee 6 13 13 7 5 1 
HEU UICISCT VICE Sais See eas ee NOTE yc Mepe IR ee el a aoa ane Spee se 10 Ales obese 
IOLESSI ONS SY eee See AEE RL EIS 2 88 eb ee 6 10 10 a Re ee 
Wore Cease eae re dae ay Pez tucekdana sedis ood al | ee naa 11 11 te ae 
Manniacturings.<i sau in aaa nes Sea Pe anes 2 3 Do | EDR ee ae av 
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ACHIEVEMENTS OF MIGRANTS FROM THE COMMUNITY. 


“Can certain farms besaid to be the seed beds of achievers in national 
life?”” With a view to answering this question in regard to the farms 
of the Belleville community, as complete a history as possible of each 
farm in the community was compiled and a list of the occupants of 
each of the 928 farms was made. The occupants were then classified 


NOTE: LARGE STAR REPRESENTS 7WO PERSONS 


Fig. 15.—Map of community, showing farms where prominent Belleville people were reared. Almost 

’ any farm community of 50 years’ duration in the United States, provided it has had as its center some 
institution of culture, will be able to show, upon examination, its quota of statesmen, philanthropists, 
artists, educators, and manufacturers, similar to those shown in this illustrative map of the Belleville 
community. 


as “‘migrants”’ and ‘‘stay-at-homes.” Several migrants were discoy- 
ered to have made achievements of national significance, notable 
among whom are C. N. Crittenton, Daniel H. Burnham, and Charles 
Finney. ) 
A GREAT PHILANTHROPIST. 

C. N. Crittenton lived, until a young man, in the larger Belleville 
community on farm No. 701. (See Pl. V, fig. 1.) He then migrated 
to New York City and there became a leading wholesale druggist. 
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In the latter part of his life Mr. Crittenton gave his energies, time, 
and resources to establishing the rescue missions for girls, called, after 
his daughter, the Florence Crittenton Missions. (See fig. 12.) 

At his death, in 1909, Mr. Crittenton left half of his fortune to the 
Crittenton Missions, so that it has been possible for the work to go 
on, until at the present time this unseifish ministry has reached 


Fig. 16.—Map showing location of colleges and universities which have been represented in the community 
through the teaching staff of the academy. Over one of the portals of the Washington Union Station, 
planned by Daniel Burnham, is engraved this aphorism: ‘‘He that would bring home the wealth of 
the Indies must carry the wealth of the Indies with him. So it is in traveling—a man must carry 
knowledge with him if he would bring home knowledge.’’ The people of Belleville community have 
been wise in giving their children the best that gifted men and women from the great culture centers 
of the East can supply. - 


every section of the United States as well as France, Mexico, China, 
and Japan. 
A GREAT DIVINE. 


The Rey. Charles Finney, the evangelist, lived in the larger Belle- 
ville community on farm No. 618. (See Pl. V, fig. 2.) Finney 
was converted as a young man in a revival held by Jedediah Bur- 
chard, who was long Belleville’s local country preacher. After 
conversion, Finney became one of the foremost evangelists of his 
day. His sermons are said to have inspired the founding of the 
Salvation Army. He was for 40 years connected with Oberlin 
College, Ohio, and, as its president, did much toward building it 
up into.a strong institution. 
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A GREAT ARCHITECT. 


Daniel H. Burnham, the famous architect who planned the grounds 
and buildings of the World’s Exposition at Chicago, 1892, came 
from Henderson Village, in the larger Belleville community. His 
father at one time lived on farm No. 104 and kept the store at Rural 
Hill. Burnham (see fig. 14) made the plans for lake front improve- 
ment and beautifying of the city of Chicago, was chairman of 
World’s Congress of Architecture, 1893, president of American Insti- 
tute of Architecture, 1894, and chairman of the National Commis- 


Fic. 17.—Map showing colleges and universities attended by Belleville young people. It is often said 
that college students learn not so much from their instructors as from one another. This map indicates 
that the Belleville community has done its share toward influencing American college life. 


sion of Fine Arts, established by President Roosevelt, and made 
plans for beautifying the city of Washington. He founded the 
American School of Architecture at Rome, Italy, and replanned the 
city of San Francisco after the earthquake and fire of 1905. 


A PIONEER EDUCATOR. 


Joshua Bradley, founder of Union Academy, was a type of coun- 
try minister who, seeing the importance that high rural ideals have 
in national life, was able to crystallize and centralize the finest sen- 
timents among the farmers of the Belleville community into an 
institution which should persist for a hundred years, throwing its 
influence for good into every township of the county, every county 
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of the State, and finally into every State in the Nation. Norris 
Shepardson, farmer-poet of Belleville, wrote this tribute to his 
leadership: 

When the wollf’s howl had hardly died away, 

What led our fathers in that early day, 

To build a temple to a God unknown? 

The power that gave to them the yearning mind, 

When they were dead to leave some good behind, 

~ Gave them a leader, with his name who led, 

The chosen tribes o’er Jordan’s naked bed, 

That name I speak with reverence to-day, 

Bradley, whose Christian name was Joshua. 

As when a pebble in still water’s thrown, 

The widening circles evermore go on, 

So has their influence spread in times before, 

So will it spread till time shall be no more, 

O, may we perish with the wealth we’ve earned 

And from remembrance let our names be spurned, 

If we degenerate through vile lust for gold, 

God and our father’s euerdon fail to hold. 


Following is an outline of the life work of Joshua Bradley: 

Born, Randolph, Mass., 1773. 

Educated, Wrentham, Mass., Brown University, Providence, R. I. 

Founded educational institutions at the following places: Walling- 
ford, Conn., 1813; Belleville, N. Y., 1824; Granville, Ohio, 1830; 
Indianapolis, Ind., 1831; Brownsville, Pa., 1835; Harrison County, 
W. Va., 1837; Roanoke County, Va., 1843; Bucknell University, 
Lewisburg, Pa., 1845; Lansingburg, N. Y., 1849. 

Had charge of schools as follows: Shurtleff College, Alton, IIl.; 
Ladies’ Seminary, Edwardsville, Ill.; Middletown, Ohio; Indianapo- 
lis, Ind.; Brownsville, Pa. 

Founded churches as follows: Windsor, Vt.; Albany, N. Y., and 
a number in the western part of the State. 


OTHER NOTABLE PERSONS. 


In addition to these four outstanding types, whose work has been 
described in some detail, there were found to be numerous other men 
and women in the Belleville community who have, in one way or 
another, contributed much to the national welfare. On the accom- 
panying map (fig. 15) there are indicated, by letters, the sites of the 
homes of prominent migrants and residents, as follows: 


A. Home of Dr. Samuel Guthrie, discoverer of chloroform. One mile north of farm 
No. 521. 

B. Home of Hiram Barney, friend of Abraham Lincoln, collector of the port of New 
York, who assisted in writing the Emancipation Proclamation. Henderson 
Village. 

C. Birthplace of Daniel Burnham, architect, village of Henderson. (See Pl. IV.) 
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D. Birthplace of Charles N. Crittenton, philanthropist. Farm No. 701. (See Pl. 
Vai tices as) 

E. Birthplace and home of Willard Grant, who introduced manual training into the 
high schools of the United States. Farm No. 757. 

F. Birthplace of Judge Orsemus Cole, for 30 years judge of supreme court, Madison, 
Wis. Farm No. 666. 

G. Home of Charles Finney, evangelist and college president. Farm No. 618. (See 
PL OVS fie: 


COLLEGES 


Cortland Normal ——-——~\ 
Smith College <---—-; ifs 


Albany Normal <— ~ = a 


Cornell University ct 
wt 
Buffalo Normal —~- ies < 
. fa 
Syracuse University 22> ea 


Colgate University = 


s< 
Syracuse Law School<-~ — 
Oswego Nos mal < ~ 


Fig. 18.—Map showing farm and village homes sending students to normals, colleges, and universities in 
one year. 


H. Birthplace of Gov. George Peck, editor (author ‘‘Peck’s Bad Boy,” etc.). Farm 
No. 505. (See Pl. VI, fig. 1.) 

I. Birthplace of Cushman K. Davis, United States senator, and governor of Minne- 
sota. Farm No. 556. (See Pl. VI, fig. 2.) 

J. Birthplace and home of Charles Larkin, founder of manual training school, Brook- 
lyn, N. Y. Farm No. 566. 

K. Birthplace and home of Hiram Barney, noted educator, superintendent of schools, 
State of Ohio. Farm No. 176. (See Pl. VII.) 

L. Birthplace of Maj. Barney, farmer, soldier, friend of ‘‘Stonewall” Jackson. Farm 
No. 87. (See Pl. VIII.) 

M. Home of Norris Shepardson, farmer, poet, and community builder; originator of 
Acaderoy Memorial. Farm No. 92. (See Pl. IX.) 
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—BIRTHPLACE AND BOYHOOD HOME OF CHARLES N. CRITTENTON. 
FARM No. 7Ol. 


Fia. | 


Fic. 2.—HOME OF CHARLES FINNEY, NEAR ALEXANDER’S CORNERS. FARM No. 618. 
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Fic. |.—SITE OF BIRTHPLACE OF GEORGE PECK, GOVERNOR OF WISCONSIN. 
FARM No. 555. 


Peck’s father was a farmer at Bishop Street. The house stood at the left of the picture, near the 
large clump of bushes. 


Fic. 2,—BIRTHPLACE OF CUSHMAN K. DAv!S, GOVERNOR OF MINNESOTA. 
FARM No. 556. 


Davis grew up on a farm in Bishop Street, studied law, went to war, and later became Governor 
of Minnesota and United States Senator from that State. He was instrumental in negotiating 
the treaty between the United States and Spain at the close of the Spanish-American War. 
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PEN SKETCH OF HIRAM BARNEY, HANGING IN BELLEVILLE ACADEMY 
MEMORIAL HALL. 
Hiram Barney was born on farm No. 176, and educated at Union Academy and Union College. 


He afterwards became State Superintendent of schools in Ohio and introduced the union 
school system into that State. 
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Fic. I.—CHARCOAL DRAWING OF MAuOR 
ANDREW JACKSON BARNEY, THE FARMER- 
SOLDIER, WHO IS STILL THE WAR HERO 
OF THE COMMUNITY. 


Major Barney, born on farm No. 87, in Belleville, 
was educated in Union Academy and Union Col- 
lege, but returned to farming in the Belleville 
community and became a trustee ofthe Academy. 
At the outbreak of the Civil War he led out, as 
Captain, scores of boys and young men from the 
Academy and community. In the second battle 
of Bull Run he was killed. His body was rec- 
ognized by Stonewell Jackson, who had _ long 
beena friend ofthe Barney family, and sent home 
to Belleville, where he was buried by his own 
people with military honors. 


Fiac. 2.-HOME OF MAJOR BARNEY. FARM No. 69. 


A spot which to the people of the community is more than a farmstead, more than a house and 
a growing place for crops. 
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PLATE IX. 


a 


Fig. |.—PORTRAIT OF NORRIS SHEPARDSON, 
PAINTED BY HIS COUSIN, IRA SHEPARDSON, 


WHICH HANGS IN ACADEMY MEMORIAL 
HALL. 


Norris Shepardson was a farmer-poet. His public 
gifts were many and lavish. <A typical case is that of 
a ten-acre piece of woods, willed to Woodside Ceme- 
tery, near Rural Hill, with the proviso: ‘‘No live 
tree in it to be cut down ina hundred years.” 


The Academy board of trustees was made trustee of 
this gift. 


FIG. 2.-HOME OF NORRIS SHEPARDSON, POET-FARMER. FARM No. 62. 


41 


FARM COMMUNITY. 
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N. Birthplace of Henry and James Bull, founders of farm schools in Minnesota. 


No. 92. 
O. Home of Reuben Wood, governor of Ohio. 


Farm No. 119. 


P. Birthplace of Lucia Hawes Hunting, ‘‘Mother of clubs in Kansas.”’ 


Farm No. 829, 
Farm No. 886. 


originator and manufacturer of Hurd shoe. 


Q. Home of D. C. Hurd, 
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R. Birthplace and home of the author, Marietta Holley (‘‘Samantha Allen”), fifth 


in the line of Holleys to have lived on thisfarm. Farm No. 418. 
S. Boyhood home of Robert G. Ingersoll, celebrated orator and author. 


Farm 554. 
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CONNECTIONS OF BELLEVILLE COMMUNITY WITH NATIONAL LIFE. 


The community of Belleville is found to maintain certain well- 
defined connections with the larger interests of the Nation. At no 
point do the people appear to feel in any way out of the stream of 
national events and movements. Since the founding of the academy 
they have kept in touch with the best in the educational world 
through the splendid teachers which they have brought to the com- 


Fia. 20.—As a matter of comparative interest this map is given to show the number of students of the 
academy who went back to the farms and remained in the community. Each dot one student. The 
stay-at-homes have, all during the community’s history, as a general rule, rated up well in numbers, 
caliber, and education when compared with the migrants. 


munity and through their own young people, whom they have sent to 


the best normal schools, colleges, and universities of the East. 


COLLEGE CONNECTIONS. 


Following is a list of schools, colleges, and universities from which 
the Union Academy teachers have come (see fig. 16): 


Albany Business College, Albany, N. Y. | Amherst College, Amherst, Mass. 
Albany Normal College, Albany, N. Y. Belleville Academy, Belleville, N. Y. 
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Bloomsburg Normal School, Blooms- 
burg, Pa. 
Colgate University, Hamilton, N. Y. 
Cornell University, Ithaca, N. Y. 
Cortland Normal School, Cortland, N. Y. 
Cooper Union School, New York City. 
DePauw University, Greencastle, Ind. 
Fairfield Seminary, Fairfield, Conn. 
Fredonia Normal School, Fredonia, N. Y. 
Genesee Wesleyan Seminary, Lima, N.Y. 
Geneseo Normal School, Geneseo, N. Y. 
Harvard University, Cambridge, Mass. 
Hamilton College, Clinton, N. Y. 
Mount Holyoke College, South Hadley, 
Mass. 
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New England Conservatory of Music, 
Boston, Mass. 
Oberlin College, Oberlin, Ohio. 
Potsdam Normal School, Potsdam, N. Y. 
Rochester University, Rochester, N. Y. 
St. Lawrence University, Canton, N. Y. 
Syracuse University, Syracuse, N. Y. 
Troy Female Seminary, Troy, N. Y. 
Union College, Schenectady, N. Y. 
Vassar College, Poughkeepsie, N. Y. 
Wellesley College, Wellesley, Mass. 
Wesleyan Methodist Seminary, Hough- 
CORN Ye: 
Wesleyan University, Middleton, Conn. 
Yale University, New Haven, Conn. 


_ Below is a list of higher institutions of learning that have had 
students from the Belleville comraunity (see fig. 17): 


Adams Training School, Adams, N. Y. 

Albany Business College, Albany, N. Y. 

Albany Normal College, Albany, N. Y. 

Amherst College, Amherst, Mass. 

Art Institute, Chicago, III. 

Boston University, Boston, Mass. 

Brockport Classical School, Brockport, 
INS We 

Brown University, Providence, R. I. 

Brown’s Business College, Freeport, Il. 

Buffalo State Normal School, Buffalo, 
ING NG 

Buffalo University, Buffalo, N. Y. 

Cazenovia Seminary, Cazenovia, N. Y. 

Chaffee’s Phonographic Institute, Os- 
wego, N. Y. 

Chautauquan Institution, 
ING YG 

Chicago Normal School, Chicago, III. 

Chicago University, Chicago, III. 

Colgate University, Hamilton, N. Y. 

Columbia University, New York City, 
NENG 

Cook Academy, Montour Falls, N. Y. 

Cooper Union Woman’s Art School, New 
York City, N. Y. 

Cornell University, Ithaca, N. Y. 

Cortland State Normal School, Cortland, 
ING OY’ a 

Crane Normal Institute of Music, Pots- 
dam, N. Y. 

Emma Willard School for Girls, Troy, 
NEY 

Fort Edward Institute, Fort Edward, 
NEY: 


Chatauqua, 


Fredonia State Normal School, Fredonia, 
Nee 

Garrett Biblical Institute, Evanston, Ill. 

Geneseo State Normal School, Geneseo, 
INE ANG: 

Hamilton College, Clinton, N. Y. 

Hamilton Theological Seminary, Hamil- 
ton, Ni. Ys 

Harrington Normal and Training School, 
New Bedford, Mass. 

Harvard University, Cambridge, Mass. 

Hobart College, Geneva, N. Y. 

Ives Seminary, Antwerp, N. Y. 

df ee Hopkins University, Baltimore, 


Keuka College, Keuka Park, N. Y. 
Lasell Seminary for Young Women, 
Auburndale, Mass. 
Massachusetts Agricultural College, Am- 
hurst, Mass. ! 
Michigan University, Ann Arbor, Mich. 
Mount Holyoke College, South Hadley, 
Mass. 

New England Conservatory of Music, 
Boston, Mass. | 

New Paltz State Normal School, New 
Paltz, N. Y. 

New York Commercial School, New York 
Oininy7,, ING NE 

New York State School of Agriculture, 
Morrisville, N. Y. 

New York State School of Agriculture, 
St. Lawrence University, Canton, N. Y. 

Niagara University, Niagara Falls, N. Y. 

Oberlin College, Oberlin, Ohio. 


44 BULLETIN 984, U. S. DEPARTMENT OF AGRICULTURE. 


Oswego State Normal School, Oswego, | Syracuse University, Syracuse, N. Y. 


Nigeaxe Theological Seminary of the Reformed 
Paris University, Paris, France. Episcopal Church, Philadelphia, Pa. 
Pennsylvania University, Philadelphia, | Troy Conference Academy, Poultney, Vt. 

Pa. Union College, Schenectady, N. Y. 
Potsdam State Normal School, Potsdam, | Washington State University, Seattle, 

Nay: Wash. 


Pratt Institute, New York City, N. Y. Watertown City Hospital Training School, 
Rensselaer Polytechnic Institute, Troy, Watertown, N. Y. 


Nee Watertown Commercial College, Water- 
Rochester Business College, Rochester, town, N. Y. 

NGS Wesleyan Methodist Seminary, Hough- 
Rochester University, Rochester, N. Y. Ons = Newyve 
Simmons College, Boston, Mass. Wesleyan University, Middletown, Conn. 
Smith College, Northampton, Mass. Wisconsin University, Madison, Wis. 


St. Lawrence University, Canton, N. Y. | Wiskis School of Music, Philadelphia, Pa. 
Strassburg University, Strassburg, Ger- | Wyoming Seminary, Kingston, Pa. 
many. 


The following is a list of farm and village homes in the Belleville 
community sending out students to college in one year (see fig. 18): 


Farm homes: Village homes: 
No. 34. Cortland Normal. A (Belleville). Colgate University. - 
No. 31. Smith College. B (Belleville). Syracuse Law School. 
No. 48. Albany Normal. C (Belleville). Syracuse University. 
No. 180. Cornell University. D (Belleville). Syracuse University. 
No. 281. Cornell University. E (Belleville). Syracuse University. 
No. 282. Buffalo Normal. F (Belleville). Oswego Normal. 
No. 374, Syracuse University. G (Ellisburg). Syracuse University. 
No. 679. Syracuse University. H (Belleville). Colgate University. 
No. 81. Cortland Normal. 


THE LECTURE ASSOCIATION. 


Through their lecture association, which has been maintained over 
a period of 50 years, the people of Belleville have been able to bring 
to their own home platform many of the leading orators, statesmen, 
humorists, philanthropists, clergymen, and concert singers. While 
their young people have had instruction and encouragement in school 
along the line of music, oratory, and art, there have been from time 
to time community classes of adults meeting for special study and 
training in literature, singing, painting, and orchestral music. 


VACATIONS. 


Supplementing this secondhand intercourse with the world at 
large are the vacations taken by the farm people of the Belleville 
community. The fact that a man is a farmer does not, in this com- 
munity, bar him from taking pleasure in fishing and hunting expedi- 
tions, camp outings, or touring trips, nor does it keep him from 
joining the business men’s club in the nearest city or from going 
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into the city occasionally to attend a good concert or play. Vaca- 
tions among the farmers of this community seem always to have 
been the rule rather than the exception. (See fig. 19.) 


ADVANCED METHODS OF FARMING. 


Along every line of their chief occupation, agriculture, the people 
of the Belleville community have been alert, taking up each worthy 


Fig. 21.—Map of the smaller community, showing farms on which two, three, or four generations of the 
same family have lived. Small dot indicates two generations, medium dot three generations, and large 
dot four generations. 


new discovery and movement with enthusiasm. At an early date 
the Belleville community had a local agricultural fair and took an 
important part in the county fair. Individual farmers in the com- 
munity were among the strongest supporters for a State fair and a 
State policy for farmers’ institutes. Belleville itself had a farmers’ 
institute for many years, and was the first community in the county 
to hold a farm woman’s institute, just as it was the first to introduce 
into its high-school curriculum a complete course of agriculture. 
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In live-stock affairs the community has contributed by furnishing 
national presidents for various breeders’ associations, and many 
famous breeders of hogs, cows, and horses. For example, the Benton 
Wilkes horses and the Cheshire hogs originated in this community. 
Belleville farmers were among the first, too, to make use of the Bab- 
cock test, and to see the value of cooperative marketing. For many 
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Fic. 22.—Map showing farm homes of the community connected with one another by marriage of students 
of the academy, and farm homes connected with village homes by such marriages. The academy has 
proved to be an instrument for weaving family lines into a close community texture, and for providing 
social contentment by bringing about acquaintanceship between congenial young people. 


years their cooperative cheese factory, located in the village of Belle- 
ville, was one of the largest in the world. 

What is called the original “cow census” in the United States was 
made in the town of Ellisburg by a resident of Belleville, in 1888, 
under the direction of Gov. Hoard, of Wisconsin. At this time 
Ellisburg was said to have more cows per capita than any other 
township in the United States. 


INFLUENCE OF A SINGLE FARM COMMUNITY. AT 
RURAL ORGANIZATIONS. 


The grange of Belleville was the fifth to be established in the State 
and is still active, with a large membership. The Farm Bureau and 
Home Bureau and the Dairymen’s League have also taken a firm 
hold in the community. 


eel EX S250 


SSE 


Fic. 23.—Map showing farms in the Belleville community on which descendants of Edward Barney, who 
settled on farm No. 67, have lived. Onseveral of these farms fifth, sixth, or seventh generation members 
of this family are still living. 


PERSISTENT FAMILIES REMAINING ON THE FARMS OF THE 
COMMUNITY. 


It is to be expected that every farm community shall send out, 
as migrants, a considerable proportion of its educated young people. 
But the migration need not be weakening to the community if at the 
same time a large number of the well-trained and cultured young 
people remain. Tables XII and XIII show that the Belleville 
community has held as permanent residents a great number of its 
academy-trained young people. (See fig. 20.) 
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TEA BIGE: OXelie —Distribution of the stay-at-homes among the acadeiny students, 1824-1920, 
in the smaller Belleville community. 


Parts of three townships are included in the smaller Belleville community. Under these township head- 
ings are listed the names of the small villages, hamlets, and settlements, together with the number ofstu- 
dents settling in or near each. 


Adams Town: | Ellisburg Town—Continued. 
Roberts Corners.:...:.-/.:.. ~ 8 Taylor Settlement........... 5 
Thomas Settlement....-..-- 18 Wardwell Settlement........ 12 
oe en ue OG Woodville. -::- 2a 85 
Ellisburg Town: | be 
Belleville: eases ee 381 | Total... .\... . 222 S eee 618 
Hllisbure’ 2285.02 te 75 | Henderson Town: 
Hemmingway’s Corners..... 1 | Roberts Corners.......-..--. 9 
Take Views ete act ee 1 | Scotts Gorners:..... 2442 36 
Wcoo: London sss ey eee 6 | a Ae 
Mathers Millsaess2 Ae ese 10 Total <7. 2: 2. Van eee ee C 45 
Pierpont Manor:.....-.--... 26 | oan 
Pyare Selves a net): 16 | Total), 233. 689 


TaBLE XIII.—Distribution of the stay-at-homes amonq the academy students, 1824-1920, 
im that part of the larger Belleville community outside the smaller community. 


Parts of three townships are included in the larger Belleville community. Under these township head- 
ings are listed the names of the small villages, hamlets, and settlements, together with the number of stu- 
dents settling in or near each. 


Adams Town: Henderson Town: 
CAIN Speer rys Sc. oo 44 Bishop Street......2.:2:222 27 
Giddinesvillewees 2. fy205 2.) Butterville..=: =a 15 
Smuthvillewyars see sa... sek 30 Galloup Island. .32 >See see 3 
ener. Henderson....3!:)-c224s5ee eel 
TH. 2 ee aE 75 Henderson Horhons ese » 
Ellisburg Town: Smithville clio en ou 
Wihisbure fee ee. 70 Stony Eon, 
Mannsyillete series eo 2 ad 8 Total- 32s ee 239 
Paerpont Manor... 42.2... 20 = 
eeats Total: i..7 |e eae 434 
Mo talaeeenee tare ke ou 120 Total, smaller and larger 
communities combined. 1, 123 


In looking over the early history of the Belleville community, one 
finds outstanding names among the early settlers which occur again 
and again in the historical records and are still to be found in con- 
nection with certain neighborhoods and farms. If it has been a 
uniform custom for each farm to part with some of its best young 
people, it has also been customary for it to retain some of its strongest 
personalities. 

Indeed, it is not the names of the migrants who have become 
famous which are most on the tongues and in the hearts of the people 
of the community, but rather the names of the stay-at-homes, the 
farmers, doctors, preachers, and teachers, who, born and reared in 
their midst, have devoted their lives to the interests of the community. 
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FOUR BROTHERS, GEORGE, SIMEON, WILLIAM AND MILO MATHER, BORN ON 
FARM No. 204. 


Raised and educated in the community, these men settled on farms near the homestead and 
lived there all their lives. In memory of George and William, their widows and children in 
1901 gave the sum of $10,000 to the Academy for the establishment of an agricultural course. 
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Fic. |1.—HOME OF DEACON EDWARD BARNEY, EARLY SETTLER IN BELLEVILLE. 
FARM No. 67. 


Two of his sons became founders of Union Academy. His descendants still live in the community. 


FIG. 2.-HOME OF DR. LOWREY BARNEY, COUNTRY PHYSICIAN AND FRIEND OF 
““STONEWALL’’ JACKSON. 


It was at this home in Henderson that Jackson stayed during his six weeks visit to the com- 
munity before the Civil War. 
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FREDERICK WILLIAMS, DESCENDANT OF 
ROGER WILLIAMS, OF RHODE ISLAND 
FAME, IN His FARM HOME. 


Williams was a man who adorned the occupation 
of farming by his wide interest in the human 
concerns which lie above the bare economics of 
agriculture. 
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PORTRAIT OF J. DUNBAR HOUGHTON, HANGING IN UNION ACADEMY 
MEMORIAL HALL. 


J. Dunbar Houghton, born onfarm No. 127, was_for thirteen years the beloved principal of 
Belleville Academy and he holds a place with Norris Shepardson and Major Barney in the 
hearts of the people. At his death the following resolution was passed by the trustees of 
the Academy: 

“Resolved, that, reared among us, he ceased not to have our welfare educationally and 
religiously near hig heart, giving to ‘us his main energies and work of his life; and as ‘it is 
the strength of a town or community to have its best men in ev erlasting | remembrance,’ 
so it shall be our care that the memory of his life and teachings shall not die.’ 
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It should be said, moreover, that there is nothing in any way 
artificial nor sentimental in this persistence on the farm of these 
families. There is no feeling of apology among those who have 
elected to stay at home on the farm, no feeling of regret at not having 
gone out into the world. These farm people have stayed in this 
community from choice, *because it is home to them, because their 
interests are there, because they feel there is a good opportunity for 
investing a lifetime there. 

In Table XIV it may be seen that there are large numbers of farm 
families staying generation after generation in the community and 
even on the same farm. ‘Ten persistent families remaining for four 
generations on their farms are enough to save a community from 
disintegration. (See fig. 21.) 


TaBLe XIV —Number of generations during which the present families in the smaller 
community have been living in the community and farming on the same farm. 


Number of Number of Number of 
generations— generations— generations— 
Farm No. = Farm No. Farm No. 
On same} In com- On same]| In com- 'On same} In com- 
farm. munity. farm. munity. farm. | munity. 

Tes wajalefecceratels 1 TO he ee BNaaro ae 1 2 1 4 
Aer Ae en ae i 2)" 5.62 eee eee 1 1 1 4 
OMe eee ere 1 Suite eeaooso ae 1 2 1 5 
Zl ate ates ath ey 1 | PAS esr 1 1 3 3 
Denivels Seite cies 1 TR NRCS crete nee ee 1 4 1 3 
Gas cease i Iisa were aes 1 3 4 4 
1 eA ae ae 1 Ae |Posted 2 3 1 4 
Saas se ee (a) (a) Sos seis 1 1 1 3 
Qe Paes aac 1 Wie ea tesisee 1 4 1 3 
I OSE 6 3 ree 1 3)| [P54 ee aces. 2 1 5 1 & 
Tarai hay. 5 1 AN Weiee saceeeae 3 3 1 5 
Oe Lees 1 Ol MOOR eetaeere fo 1 4 1 3 
AUS eens oie 2 Ah Gob enoooSoS 1 3 1 3 
1d a eee 1 GW hiss sopaaaese 1 2 1 4 
IB. < 2 Blais scopdabe 1 4 1 4 
Ges 1 in| (OO prartcere ate 1 5 1 3 
Tie es ene mt Bi 1 1 | (pOle sea ee 1 3 1 2 
HU SS Feed oe os 1 WENNGYAe Sere ee 2 2 4 4 
TUG Sa ae 1 SulOse- seemless (a) (a) 2 4 
P10 woes ae 2 SM Gaeta eyo 7e ha 1 3 1 3 
PAN oe seen Te Ge 3 3} {I Qe scsacnsdc (a) (a) 1 3 
PPA Enea eRe ae 1 DW GGe oe see 4 5 1 3 

Daas eit: 2 AM @acouesuas 3 5 (2) (2) 
Co Ree ay 3 SH GS8e cm enicestes 2 4 2 3 
aD eyes eel 4 AE NGO Naas 1 3 1 1 

Zao el ees ohana (a) (a) Os Sareea 4 4 (a) (a) 
QU ele Soke 1 fa (A eee ic ae 3 4 1 1 
DBR cisinraie 3 (UW Pee rece ae 3 3 1 1 
29 eee te | 1 Gia Biers ae cas iae 1 1 3 3 
SOR aa ce ise 1 SHIN See eee a 2 2 1 4 
SLE in aoe 1 WAN GBs saccses oc 2 4 3 4 

82) 5 oo008005 (2) (2) 1 2 (2) (2) 
Sy KAGE eee 1 2 J 3 1 3 

SanR NRL 1 5 1 3 (a) (a) 
SOR ei: 1 1 3 3 1 3 
SON earn ous 1 1 1 1 1 1 
Sif ania 1 4 1 G 1 3 
Gree ae 8 Me 1 4 1 2 2 4 

Ora e nie Il 4 1 3 (2) (2) 
AQM RE cat st: 1 2 1 1 1 3 
AUN ee (a) (a) 1 1 if 4 
Rhee eh a 1 4 1 2 1 1 
Asia e te tai 1 83 1 1 1 3 
CC aren 1 1 1 1 3 1 


aVacant. 
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TaBLeE XIV.—Number of generations during which the present families in the smaller 
community have been living in the community and farming on the same farm—Con. 


| 
Number of Number of | Number of 
generations— generations— | | generations— 
Farm No. Farm No. : | Farm No. 
On same} In com- On same} In com- On same | In com- 
farm. munity. farm. munity. | farm. munity. 
| 
| 
2 ADs) |SL92 Se o32e8 1 Pa WA ee ee 1 1 
al BhlPat hie sees Goal 1 2252 Sees ses 1 1 
3 34194 eager me 1 Al 2538 see (a) (a) 
4 AN LOB eine cee 1 De ||R254 eee eee 2 3 
a BY} ite ee See See it 1 | ZOOiecsa eee 3 4 
1 By ay pe ee 1 1 WO568 25a (2) (a) 
3 By paki ysjere eee A 1 | 250 eo eee 1 1 
1 3)|( 19922 2 ze ee 5} AN O208 asec 3 3 
1 By Pe tae a 1 DA e209 2.2 tees 2 2 
1 Ay SOQ tease eee 2 Az||ROG0La ee see | 2 5 
1 a OPS Ses Be 1h BE Oo ee ey | 1 4 
1 Le} 2038 se5-24 eee 1 DN e2O2 eaece sn oe 3 4 
(2) (a) 2045 se con 3 Bi263o csae aes | 1 1 
3 A205 oe: 2 4/264. 22.22.28! 1 1 
33 ZU 20GRe S28 se (a) (a) 2650 See ee 1 1 
4 4) 2078 .-3-54.-2 il LN R266 2 SE cats 1 1 
3. 3 E208 see seee a. 1 DS ED6 fiers ie ey 3 1 
2 46209 5.2222 252 2 4-268 22 <% coe 1 2 
1 1h || 210 eee 1 27-2692 eae (a) (a) 
(2) (2) DTT eS aoe 4 4\| 270. 22 22a] (a) (a) 
(a) (a) DADS eee 1 4 27h eee (a) (a) 
(a) (a) Diet ae 3 348572 aera 1 1 
(a) (a) SIE er ae 2 Ae | |7 5s eee 1 1 
1 P| | PALS es eek 1 i 27 AS eee oil 3 
1 ee Geen. eee 1 2 | e2tO seen eee il 4 
1 BF] eabhe escee ats 1 el ne (Osteo 2 3 
1 el eae ae see eel 1 Si | bereieesescodd 2 4 
1 Ba R2tO: eran. if 3) |p 2782222 enee it 2 
2 Bh Pedersen eee (a) (a) D1 wees oc 1 3 
1 PTY 327 lie ee 1 Bit | 4s eames te 1 B} 
1 Wl  peeee eee (2) (a) 28 1e ese eas 4 4 
1 3: || Peek ae 1 Bl pkey mera = £ 1 3 
2 AG WDA S tere cats 1 1M) || 283% eee sees 1 2 
2 PAi\| | DPS eee sepa. 4 4 2842 eae 1 x 
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a Vacant. 


A study showing the persistency of a single farm family (that of 
Edward Barney) through seven generations on the farms of the 
Belleville community is presented in figure 22. 

In the study of the Belleville community, special attention was 
paid to the forces which tended to weave together the community 
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texture. It was found on investigation that not only were there 
strong, persistent farm families rallying around the academy as the 
central institution, but that these strong families were knit together 
by the marriage of their young people who became acquainted while 
attending the academy. Table XV shows the farm and village 
homes in the community tied together by marriage. (See also fig. 23.) 

It is interesting to note that the percentage of village or town girls 
who married farm boys is much larger than the percentage of village 
or town boys who married country girls. 


TaBLeE XV.—Marriages between Union Academy students connecting farm and village 
homes of the Belleville community. (1824-1920.) 


Home of Home of || Home of Home of Home of Home of || Home of Home of 
woman. man. | woman. man. woman. man. woman. man. 
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B.= Belleville; E.= Ellisburg; H.=Henderson; M.= Mannsville; W.= Woodville; M. M.= Mather’s Mills; 
P. M.=Pierpont Manor. 
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CONCLUSIONS. 
SAFEGUARDING THE FARM HOME FROM OVERMIGRATION. 


Migration from the farms of the Belleville community has been 
steady for the past hundred years. Yet during this time the strong 
families have persisted on the farms and in the community. Com- 
munity life itself has been positive, virile, and progressive. No signs 
of community disintegration or folk depletion have appeared. The 
question at once arises: ‘What is the secret of the healthy community 
and family life in this particular community?’ The further question 
comes up whether the reason for a healthy state of migration in the 
Belleville community will apply to other communities also. 


WHEN THE FINER GOODS OF LIFE COME FROM THE WORLD RIGHT UP TO THE 
GATEWAY OF THE FARM COMMUNITY. 


One can not fail to note in the analysis of the Belleville community 
life that the gateway of the community has always stood open and 
let the goods of life in from the Nation and the world. 

Without question, moreover, the farmers’ academy has been and 
still is the gateway to the community from the world of thought. 
When the father and mother on the farm come to the point of 
deciding the matter of education, higher than the common school, 
for their children, the academy in their own community is and always 
has been present to satisfy this desire. Parents did not need to 
stimulate the migratory process by sending their sons and daughters 
away from home and vicinity for a period of years during adoles- 
cence in order to give them the cultural ideals of American life. 

The academy also became, as it continues to be, an intellectual, 
esthetic, and social center for the adults on the farms, satisfying the 
desire for contact with the higher things of the mind. The teaching 
faculty of the academy, furthermore, brought into the community, 
for the stimulation of the adults as well as of the youth, the intel- 
lectual ideals of the time from the college and university centers of 
America. The American platform lecturers of the day went to the 
Belleville farm community just as they were accustomed to go to 
the cities and towns. The courses of music and fine arts in the 
academy, maintained from the very beginning of the school, satisfied 
one of the strong desires of farm mothers and fathers on behalf of 
their daughters. 

The reason which the best farmers have always given for leaving 
the farm after obtaining a fair competence is that they wish the 
family to have the benefits of education and refinement. The people 
of the Belleville community have never been obliged to leave their 
community for these things. The world has brought its goods to 
their door. It appears to be a fair principle to apply to all farm 
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communities, that when the best things of the mind come on call 
to the door of the farms, the danger of losing the population in order 
to satisfy intellectual and social cravings is minimized. 


WHEN THE COMMUNITY POSSESSES INSTITUTIONS TO BE PROUD OF. 


The farmers in the Belleville community founded their academy 
themselves; sacrificed for it, lavished their lives upon it. It became 
their pride. Before towns and cities in the county had similar in- 
stitutions, this farm community was pioneering in higher education 
while pioneering in farming. The farmers determined to have an 
academy without waiting until they could amply afford it. It would 
be an extraordinary inducement that would lure from his farm a 
Belleville farmer whose father had nobly built his life into the local 
institution. People leave communities when community ties have 
no holding power. The community institution is an investment of 
life and energy and is a bond hard to break. 

If one were to put this principle into the form of a recipe for a com- 
munity suffering from overmigration, he would say: ‘“‘If you wish to 
hold your people to the farms, get them to establish institutions to be 
proud of and let them lavish themselves upon these institutions. 
And don’t wait until you think you can afford it.” 


TAKING THE FIRST STEP IN A COMMUNITY TO REMEDY A CONDITION OF 
OVERMIGRATION. 


A farm community which possesses the economic basis of good land 
but which finds itself losing its best people—its best farmers, its best 
young men and women—if it determines to safeguard itself from 
depletion, will at once set about the task of building up community 
institutions which will provide doors to the community for the goods 
of life from the world at large. The common school will be supple- 
mented by a local farmer-supported high school. This will become 
a great center of intellectual life, of community spirit, of agricultural 
enthusiam. Other institutions will naturally follow this first step 
in stemming the current of folk depletion. 


WHAT PUBLIC OPINION WILL DO ABOUT OVERMIGRATION. 


The universal cry of ‘‘ keep the boy on the farm” can be expanded 
into a great public sentiment for establishing at the very door of the 
farms the institutions which all people crave. Neither exhortation 
nor force will keep people on farms, away from the best of the life of 
the world; but when the tide of the world flows up into the country 
and deposits its riches of thought on the institutional thresholds of 
farm life, the great social motive of youth and middle age for leaving 
the farms will be undermined. 
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The States and the Nation can well afford to encourage and assist 
farm communities to build up a satisfying institutional life. In fact, 
no other course is reasonable. Lethargy on the part of statesmen at 
this point is indefensible. The weak, helpless cry of “keep the boy 
on the farm” can be transformed into a rallymg cry: “Build great 
community institutions for farm boys and girls.” 


WHEN THE EYES OF THE NATION TURN TO FARM LIFE. 


Human life on the farm will get national attention comparable to 
that given crop estimates and crop reports, food shortage, and farm- 
labor shortage, when the eyes of the Nation at large once come to rest 
upon the human side of farm life. It is hoped that the Belleville 
community story will serve in some measure to direct the eyes of 
Americans in general to our farm community life, and thus help start 
a train of thought about the people of the farms, their daily life, their 
capacity to utilize modern community institutions and about their 
contributions to national growth. 

No more powerful stimulus can come to rural social development 
than the rise in the national mind of optimism about human life in 
farm communities. If once side-tracked, so that the right of way is 
given to optimism for a decade, pessimism about the farmer and his 
family will drop out of national thought. Such a change in the 
realm of public attention alone would do much to turn the restless 
farmers’ thought back to the benefits of farm life. It is not a marvel, 
when the whole agricultural brain power of the Nation has been 
focussed for a generation upon the economics of farm life, that in 
some instances the farmer and his boy should come to think that 
money benefits are the prime goals of life. This is the point at which 
education of farm youth may well dwell upon the specifically human 
ideals of life. 

RECOGNITION OF DISTINGUISHED SERVICE. 

When the Nation sees the farm population in a true light, it will 
accord a more generous recognition to the people who stand by the 
farm community and keep the human seed plot of national life green. 
Every State will come to honor the family which has maintained 
itself on the old homestead or in the same farm community generation 
after generation. A ‘“ Who’s Who” of such families might conceiy- 
ably come to be looked upon as a roll of honor in every State, match- 
ing the ‘““Who’s Who” of the farm-bred who have achieved fame 
in industry, in science, in professional life after migration from the 
farm community. 

A FIELD OF SERVICE FOR THOSE WHO WOULD SEEK TO INVEST THEIR LIVES. 

The American college has always quietly held aloft before its men 


and women “Service to humanity” as a motive of work. ‘“‘Invest- 
ment of life”? where the dividends of influence were largest, has made 
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its appeal to college men and women. But there has always been an 
easy assumption that the largest dividends of social influence were 
to be found in centers of the densest population. The results of this 
study of the national influence of a single farm community distinctly 
challenge that old assumption. To the highly trained professional 
man or woman who hitherto has shunned country service these results 
suggest alluring possibilities. To the teacher, to the physician, to the 
minister, to the librarian, to the lyceum teacher, to the university 
extension man and woman the spirit of the Belleville community 
calls: 

You have feared that your influence would be lost if loosed among farmers. Look 
at the rivulets, streams, and rivers of youth flowing from the farms into the sea of 
national life. How could you more surely send your influence into every part of the 
Nation than to lodge your life in the farm community? Come back into the hills or 
out into the plains whence comes the strength of the Nation and sell your life on the 
best terms to humanity at large. Let your life seep into national life through the 
human carriers from the farms. 


If an argument for the richness of opportunity in a country leader’s 
life were wanted, nothing could serve the purpose better than the 
example of the torch handed down from the hand of Joshua Bradley, 
founder of Union Academy, to Jedediah Burchard, on to Charles 
Finney, who in his turn sent out from Oberlin College hundreds of 
inspired young leaders. 


RURAL COMMUNITY PROBLEMS ESSENTIALLY NATIONAL. 


The country-life movement and the habilitation of farm com- 
munity institutions do not, it is evident, belong, as problems, ex- 
clusively to farm people. The ordinary farm community is shown 
by the foregoing analysis of one representative farm community to 
be connected up with the life of the whole Nation. So far-reaching 
is the influence of a typical, obscure farm community, that the states- 
men and thinking citizenry of the Nation appear to be highly inter- 
ested parties to all rural community problems. 

There are approximately 20,000 farm communities in the United 
States surrounding our villages and small cities. If a close historical 
. study were to be made of each one of these communities, doubtless a 
surprising set of powerful influences would be diceovaned flowing 
outward to the Nation. Multiply the national influence of our single 
farm community a thousandfold, and then multiply the result by ten, 
then double that result, and one would get some idea of what the 
farm population of America means to American national life. 
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WHO CAN USE THE SYSTEM. 


The system of accounting described in this bulletin will meet the 
needs of cotton ginneries generally as they are operated in the cotton 
belt of the United States. However, especial attention has been 
given to the needs of custom ginneries, and no efiort has been made 
to consider the problems of ginneries on private plantations. Since 
the latter do comparatively little work for the general public, they 
were not included in the investigation, although there is littie question 
that they would find this system of accounting helpful. 

With no previous knowledge of bookkeeping whatever, practically 
anyone can keep the records and accounts described in this bulletin. 


1 The authors desire to make acknowledgment to Dr. Lewis H. Haney for helpful suggestions and for 
reading and criticism of the manuscript of this bulletin. 
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To do this, one must carefully read the bulletin before starting any 
actual work. That portion beginning on page 14, under the heading 
“How the system works,” and the sample entries on the forms at 
the back, will be especially helpful. In the day-to-day work of 
keeping the records, the Appendix and the sample entries will answer 
practically every question which will ever occur to the user, and the 
Bureau of Markets is at all times ready and willing to answer questions. 

There is no short cut to adequate information relating to the 
operation of any business. The only way is to install a good set of 
records, open the proper ledger accounts, and keep them correctly. 
Then the results must be studied. The information in this bulletin 
will enable 2 business man of average intelligence to do these things. 


RESULTS OF USING THE SYSTEM. 


A large number of business men look upon their bookkeeping as a 
sort of necessary evil, from which they can get no return. The 
information which a properly kept set of records and accounts can 
furnish, however, is the guidepost along the highway to business 
success. If one would succeed in his business probably no other tool 
will help more than a system of bookkeeping which will give the 
results herein described. 

The final test of the adequacy of any system of accounting lies in 
the question whether or not it will furnish the information neces- 
sary for the intelligent conduct of the business. This information 
should consist of a statement of the financial standing (Balance sheet, 
see page 4), a statement showing the loss or gain as a whole (Income 
and expense statement, see page 6), prepared in such detail that the 
relation of the various items of income and expense may be readily 
seen, and any other information that may be of assistance to the 
management. It should also make it possible to prepare income tax 
reports with comparatively little work. 

An illustration of each of the reports essential to a ginnery follows, 
with a few comments concerning each report. 

To obtain the very best benefits possible from an adequate account- 
ing system, nothing can take the place of an independent audit by a 
reputable firm of public accountants. Some of the advantages to be 
derived from such an audit may be summarized as follows: 

(1) An impartial and disinterested opinion of the general policy 
and administration of the business is obtained. 

(2) The financial records are carefully examined, and reports pre- 
sented in the best possible form. 

(3) Opinion is rendered as to whether the methods in use could be 
improved and whether or not adequate reserves are being accumu- 
lated to care for depreciation, bad accounts, etc. 
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The cost of such an audit may seem prohibitive to some of the 
smaller organizations. However, this expense may be somewhat 
reduced by the formation of a cooperative auditing association, such 
as is now in existence in some sections of the country. It is strongly 
recommended that an audit of the kind referred to above should be 
made at the close of the fiscal year. 


Part IREPORTS THE MANAGER NEEDS. 
BALANCE SHEET. 


The investigations made by the Bureau of Markets have disclosed 
the fact that many cotton ginneries have never made either an income 
and expense statement or a balance sheet. A model of each of these 
forms is therefore shown. The arrangement of balance sheet shown 
herein conforms to that suggested by the Federal Reserve Board and 
is recommended as a simple yet comprehensive exhibit of the financial 
position of the company. The management should very carefully 
study the statement of one year as compared with another, noting 
particularly the increases and decreases in such important items as 
Notes and accounts receivable, Inventories, Depreciation reserves, 
Notes and accounts payable, Surplus, and Total net worth; also, the 
relation of Total current assets to Total current liabilities, which 
should be approximately 2 to 1, if the organization is in sound finan- — 
cial condition. 
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INCOME AND EXPENSE STATEMENT. 


The income and expense statement is an itemized statement of the 
entries made in the loss and gain account, arranged in such a way as 
to set. forth clearly the financial results of the operations of the 
periods involved. The items should be obtained from this account, 
and the final balances must agree. 

The following form of income and expense statement will be found 
convenient for exhibiting the operations of the ginnery for either a 
monthly or a yearly period. Wherever possible a monthly state- 
ment of income and expense is advised. 

In the past no standard form of income and ‘expense statement 
has been used; therefore this form should fill a very definite need. 
By its use, not only the stockholders and directors may follow the 
details of the business, but a ready comparison may be made between 
the costs of operation of various periods. 

In preparing this statement the amounts shown as sales and pur- 
chases should be net figures. That is, merchandise returned by the 
buyer should be deducted from the total sales, and merchandise 
returned by the company to the concern from whom it is purchased 
should be deducted from the total purchases. 

In preparing the trading section of the income and expense state- 
ment it will be found that a space is provided for showing the inven- 
tory at the beginning of the period separately from the purchases. 
If the entries have been made in the purchase accounts in the order 
provided, the amount of the inventory (where one existed at the close 
of the previous period) should be the first item in the various pur- 
chase accounts. By deducting this amount from the balance on the 
purchase account, the purchases for the period may be found. 

Special attention is called to the item “Less cost of ginning pur- 
chased seed cotton.”’ The method of ascertaining this amount is 
explained on page 35. 

Special care should be used to see that this item is correctly ascer- 
tained, for in no other way can correct results be obtained. The 
items also appear on the ‘“‘Compa-ative cost and income analysis,” 
page 7. 

The result of this statement, “Net profit for year,’’ must agree 
with the balance of the loss and gain account. 
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BLANK GINNING COMPANY. 


INCOME AND EXPENSE STATEMENT FOR ... 
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Wa) Ese Ny shel ogdee elena oc NEE RR ee 
Ad Inventories—beginning of year— 
SECA-COLTOT Bete: OT ee yaaa sone snonas cciseenee ners 
Cottonseed sso. sooo seers) see ion hema gs 
COLL On eee ae eR RAN. anoaeeas as cece eee 
Purchases (net)— 
il Seed=cot tomes ws Menu e nts. Sere ace eee 
P2 COTTONSEED Henn sacle see nacre a eeieie oe eae 
P3 Corton see te so cept eee ce eee ote wid ioiaere yee a 
A5 Less—inventories—end of year.-.....-.-----.--------- 
DECU=COLLOI SET o eek bys tennant ameter guna — — 
Cottonseed i.e ey eee selene, eee So eek —_-— 
Cotton eee aes Sr yin ROMS See eoneOe -— 
Matemalicaste ta ccf-onuca te a aeemeine Same cae nae ee 
Pla Cost of ginning purchased seed cotton.............--.- 
Cost of sales (cotton and cottonseed).-.............------ 
Gross profit on cotton trading.........-.....--..-- 
Miscellaneous income: 
Mi Cashidiscounts|onspurchases:---ce~- iseeeiccesee cae eae 
SUNG ANCOMIC saa siac ie aise welsiesics state oe elec ae eens 
Netiprofitiony earns s os... See ce eeememer 


Notre.—Short dashes are used to indicate the places where figures are to be inserted. 


Current year. 


Last year. 
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SUMMARY OF OPERATIONS. 


A form for presenting a summary of the ginning operations is 
shown below. It is arranged to present in form convenient for use 
the information relative to the quantity of cotton and cotton seed 
handled. The information is obtained from the ginning register. 


SUMMARY OF OPERATIONS. 


Bale record: vr 
Ninmiperoiloalespormme days an... Repay CN elisa ea rice ue ec 
MiGiolewelchtorumtisen os eta... Same crt en niet) is Sabin toe yh 
Seed cotton handled: 


Netpweight bought 2 sei sege ABBE eels wi) Digger eae ner ae 

INET werehtisold ye cere aie mse" AMM eR 2 et OSS hie ia Uae 
Disposition of seed: 

akensby- owner. 2) OS cS oe nee Moser Weibel ss ci 

TEAGUE A ON Bs se pare a ae le A a tae hh la, Or NOSTRA RT 

\VELITO RPE SES cei See et ie eee 5 PROMS 21 Ba nso aie eh 


THE COST AND INCOME ANALYSIS. 


The form for the cost and income analysis 1s arranged to show in 
summary the cost and income per bale of the ginning operations. 
Columns are provided for exhibiting the cost information of two 
years in such a way that they can easily be compared. This affords 
an excellent check on the efficiency of the business. 

The information for this report is obtained from the income and 
expense statement, and the per bale figure is obtained by dividing 
by the number of bales ginned, except in the case of the item “‘ Less 
cost of ginning purchased seed cotton,’ where the number of bales 
of such cotton is used. 


Comparative cost and income analysis. 


Current year 192— Last year 192— 


Totalnumber of bales ginned..............--.....--- — 
Bales purchased seed cotton ginned...:......-.--.-. —— 
Crstomeppales/sinmed arte wees cee ce ose oe —— 


eRopalicimmimovin COme = S24) PNR ky cout Legh es Ds 


Cinmineye xpense-Operatinge. 24 sess 2 Pek a: a - 
Ginning Expense-administrative...........--.....-----.. - 


T 
Ll 


Cinning Hh <pense-totales ae ek Sa ey St a 
Less cost of ginning purchased seed cotton....-.....--..--. 


Casioneustomljcinmingetes =) eee ue ee eet) 
“CUSTOM GINNING NET PROFIT.....--.--..- 


iBageineand ties SOlde} 5 2)j535 5 Se a See Se 
BAS Sino AMOSLIeS: COSt OLSAleS seem oat a eieeicnee a. 2 - See 


BAGGING AND TIES GROSS PROFIT......... 
Cotton trading (gross profit) 
MiscellaneouSHnCOMes. sos 5se ce nese a cents cece =. see 


TOTAL NET PROFIT AS PER INCOME AND 
EXPENSE! STATEMENT «2.2.0.2 20/22 22-22-25. 


Bear ee eS Siecle 
Jus | 1 


See ea | aera 


NotEe.—Short dashes (- —) are used to indicate the places where the figures are to be inserted. 
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Part 11.—THE RECORDS. 
WHAT FORMS TO USE. 


Many business men and bookkeepers have not had the broad and 
varied experience which will enable them to devise a complete and 
related set of forms for the particular business with which they are 
connected. 

For this reason such a set is shown and described herem. This set 
is the result of wide observation and discussion with experienced 
ginnery accountants and managers. While it is true that no set of 
forms can be made which will exactly fit all the details of every 
organization, it is believed that these forms will be found satisfac- 
tory for use in the vast majority of cotton ginneries in the cotton 
belt of the United States. 

Some of the forms shown are not absolutely essential to successful 
accounting, but are provided that a complete system may be avail- 
able for use. Also, in some cases, alternate forms are shown. These 
variations are discussed in the paragraph describing the particular 
form. 

For the convenience of those interested in the system described in 
this bulletin, and for those who desire to install the system, the 
Bureau of Markets has provided printer’s copy of the several forms for 
free distribution. A list of firms by whom the forms are published and 
carried in stock will be supplied on request. All ginneries installing 
this system of accounts may refer to this Bureau any question 
regarding its installation or operation. 


DESCRIPTION AND USE OF THE FORMS.! 


The following forms comprise the system of accounting for cotton 
ginneries :? 

Form 2. The ginning ticket and register. 
Form 3. The ginning ledger 
Form 5. The cash journal. 

In addition to the above, the following forms are described and 
illustrated, as they will be of material assistance in keeping accurate 
records of all items of importance: 

Form 1. The bale tag. 
Form 4. The cash receipt. 
THE BALE TAG—FORM 1. 

The bale tag is fully described in United States Department of 
Agriculture Bulletin No. 520, “A System of Accounts for Cotton 
Warehouses,” as follows: 


Various methods are in use in cotton warehouses for the identification of the bales, 
but by far the most successful, and the one most generally used, is that of the num- 
bered tag, supplemented by a record of the owner’s private mark. Form 1 shows a 

1 Further discussion of the operation of the forms will be found on p. 14. 


2Sample copies of these forms will be furnished to ginners on request. 
3 See page 42. 
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form of tag that is recommended. In every instance the tag should be made of 
reasonably heavy waterproof paper or of linen. Double eyelets with an extra rein- 
forcement strip are desirable, and a double flexible wire, preferably of copper, for 
attaching the tag will give the best results. The tags should be numbered consecu- 
tively and used in numerical sequence throughout the season. 

The selection of the tag to be used should be made with great care, as it is to become 
the principal means of identification of the cotton when the bale is in the warehouse. 
A tag of poor quality, improperly fastened to the bale with a single small steel wire, 
is often twisted off by the action of the wind and much trouble is caused by such 
a loss. 

To guard against just such confusion as the loss of a bale tag will 
cause, it is often the practice to stencil or print on the bale itself 
some marks of identification. It is felt that in most cases this 
would prove fully as satisfactory as the use of a bale tag. It is 
recommended, however, that the number which is placed on the. 
bale be the same as the number of the ginning ticket issued for it. 
This will make it easy to trace ownership through the records, and 
make it necessary to use only one set of identifying marks. 

. THE GINNING TICKET AND REGISTER—FORM 21 

The ginning ticket, Form 2, 1s the foundation of all the subsequent 
records of operations. On it is recorded the bale number, the mark 
of the bale, owner, driver, to whom delivered, the weight, charges, 
and other facts relating to the ginning operations. Each ticket is the 
record of one bale of cotton, and since the tickets are numbered con- 
secutively, the last number used indicates the number of bales ginned. 
Care must be taken to make the number of the bale tag (Form 1) 
(or the stencil number if stenciling is practiced) correspond with the 
number of the ginning ticket. On the right side of the ginning ticket 
are found columns for the classification of the facts found on the 
left-hand side. Ample space is also provided for calculations. It 
is an excellent practice to preserve the computations on the ticket 
for future reference. 

This form is put up, five tickets to the page, in duplicate or tripli- 
cate, depending on whether or not the State law requires a copy for 
the landlord, in which case one copy is given to the grower, one to 
the landlord, and one is retained in the office. 

In some ginneries it will be found desirable to use a tablet of gin- 
ning tickets (Form 2a’), and a separate register (Form 26%). It 
should be understood, however, that Form 2 should not be used when 
Forms 2a and 26 are used, as these two forms are used in place of 
Form 2. The same information is found on the two forms as described 
under Form 2, the only advantage being that the ticket is a little 
longer and the register contains a larger number of entries on the 
page. The tickets should be put up in duplicate or triplicate, one 
ticket to the page, depending on whether or not the State law re- 
quires a copy for the landlord. 


i See page 40. 2 See page 41. 3 See page 10. 
50231°—21—Bull. 985 2 
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Where the ginning is done on a cash basis, or where the grower’s 
copy of the ginning ticket (Form 2 or 2a) is returned to the gin at’ 
the time payment of the account is made, an excellent receipt is pro- 
vided by marking the tickets paid and returning them to the cus- 
tomer. In case there are a number of bales, however, less time will 
be consumed if Form 4 is filled out. 

THE GINNING (ACCOUNTS RECEIVABLE) LEDGER—FORM 3.1 

Form 3 is the customer’s ledger, one sheet being used for each 
erower. Since it rarely happens that the ginning is paid in cash for 
each bale at the time of ginning, it is necessary that an account be 
kept with every customer. The ginning ledger provides this record, 
one page being assigned to each customer, whose name is placed on 
the top of the page in the space provided. 

The same columns are found in the ginning ledger as in the ginning 
register (except the name and the cash received columns), namely, 
the date, the ginning ticket number, and the bale record under which 
is found the number, the weight, the mark, and the date of delivery. 
Under Seed cotton are found the gross, tare, and net weight; under 
Ginning charges, bagging and ties, ginning charge, and the ginning 
total. Under Disposition of seed is found the amount taken, amount 
bought, price, value, and check number. In the last column is the 
date and the amount of payment. 

All postings of ginning charges to customers’ accounts are made 
from the ginning register (Form 2), and when the posting is completed 
the total of all the ginning accounts should be equal to the total in 
the register. The amount of the payments should be equal to the 
corresponding total of the payments in the cash journal. 

If desired, the ginning ledger sheet can be so made as to give a 
carbon copy, in which case the original should be perforated so that 
it may be torn off and handed to the customer at the end of the sea- 
son or whenever the settlement of the account is completed. Care 
must be taken, of course, that the account is kept intact until it is 
fully paid. 

In case charge sales of cotton, cotton seed, or other materials are 
made to persons for whom no ginning has teed done, these accounts 
should be opened in the ginning ledger, using, neem of the regular 
ginnineg-ledger sheet, an ordinary stock form of ledger sheet. These 
sales should be entered in the cash journal and posted from there to 
the proper account in the ginning ledger. 

THE CASH RECEIPT—FORM 4 (OPTIONAL).2 

Since no entry is made on the ginning ticket except for cotton, cael 
ticket representing a bale, it is not convenient to use this An as 
a cash receipt, and daneinge it is suggested that a separate blank 
be used, similar to Form 4, on which every item of cash receipts is 


1 See page 12. 2 See page 42. 
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recorded. The form is put up in duplicate, one going to the payer 
and the other being retained in the bound book; the receipts are 
numbered consecutively, and every number must be properly re- 
corded. They should be entered in the cash journal. This form is 
not absolutely essential, but it will be found that its use very often 
saves confusion and additional work. 


- THE CASH JOURNAL—FORM 5.1 


The cash journal (Form 5) is a combination of the cash book and 
the journal. The incorporation of these two books into one form 
and the columnal development of the form tend to facilitate the 
classification of entries and to reduce the posting to the ledger. No 
special forms are provided in the system for the recording of pur- 
chases and sales, but the cash journal is used for the recording of 
these items. 

Effort has been made to reduce the size of this form by limiting 
the number of special columns to those having sufficient items each 
month to warrant economy in their use. A book of moderate pro- 
portions will be found much more convenient to handle and to oper- 
ate than one containing a large number of columns, if the needs of 
the business are not such as to necessitate the additional columns. 

The captions of the columns of the cash journal are as follows: 

Debit side: Ledger folio (L F); general ledger; ginning ledger (ac- 
counts receivable); receipt number; cash received; bank deposits; 
notes payable; bagging and ties purchased; cottonseed purchases; 
seed-cotton purchases; blank; pay-roll account; repairs; power ex- 
pense; blank; insurance; rent and taxes; office supplies; blank. 

Credit side (reading from left to right): Date; name; ledger folio; 
general ledger; ginning ledger (accounts receivable), cash payments; 
check number; bank withdrawals, notes payable; bagging and ties 
sales; cottonseed sales; cotton sales; custom ginning income; gin- 
ning purchased seed-cotton; three blank columns. 


JOURNALIZING. 


As often as is convenient, the results recorded in the ginning 
register (Form 2) are entered into the cash journal after the manner 
illustrated below. This is one of the most important features of the 
work, and should be very carefully performed. 


Ginning Cash re- Aaa 
feteers eae ceipts. Oct. 31, 1919. Ginning. |B. and T. 


| — 225.00 Cottonseed bought. 

75. 00 Accounts receivable. 
Custom ginning income...........--.....----------- 250.00 | . 
Bageingiand ties sales.) sees ete ace eo eee e ‘50.00 
Totals from the ginning register. 


1 See folded sheet facing page 16. 
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THE GENERAL LEDGER. 


The form of general ledger sheet is usually kept in stock by station- 
ers. The posting is done from the cash journal into the general 
ledger once a month or as often as is desired. No individual items 
are posted into the general ledger, except those found in the general 
ledger columns of the cash journal. The totals of the special columns 
are posted direct from the cash journal to the proper account in the 
ledger. The debit totals are posted to the debit side and the credit 
totals to the credit side of the account. Since the debits are equal to 
the credits in the cash journal, and since no posting is done from any 
other book, the two sides of the ledger must be equal and the trial 
balance should be easy to obtain at any time. The accounts found 
in the ledger are charted and described on pages 21 to 35. 


HOW THE SYSTEM WORKS. 


- Sample entry of actual transactions showing the operation of the 
system will be found on the forms illustrated at the end of this bul- 
letin. In studying the system or in actually using it, these sample 
entries should be referred to until it is thoroughly understood just 
how the entry should be made. 


THE GINNING RECORDS. 


The ginning records are the bale tag (Form 1), the ginning ticket 
and register (Form 2), and the ginning ledger (Form 3). The sole 
function of the bale tag is to identify the bale as it passes from the 
producer to the consumer. The ginning ticket and register is the 
original detailed and serial record of the bale and all the information 
relating to the ginning operations, while the ginning ledger is the 
book of personal accounts of patrons. The debit side of the ginning 
ledger and the total ginning charges in the register should be equal 
when the posting is completed. The net total of the balances in the 
ginning ledger should agree with the balance of the accounts receiy- 
able account in the general ledger. 


RECEIVING THE COTTON. 


As the grower drives on the scale, the weigher takes the next 
numbered bale tag (Form 1) and on a ginning ticket (Form 2), of the 
same number as the tag, he records the gross weight; then the cotton 
is drawn into the gin, after which the tare or the: weight of the wagon 
and driver is deducted; the difference is the net veehe ‘of the seed 
cotton. The weight of the bale multiplied by the rate gives the 
charge for Sie: Adding the value of the bagging and ties gives 
the total charges if the charge for bagging and ties is not included in 
the ginning charge. By subtracting the weight of the bale from the 
net weight of the seed cotton the weight of the cotton seed from the 
bale is found. Except when the seed cotton is of a very low grade, 
is unusually dirty, or contains hulls and bolls in large quantities, no 
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deduction for such foreign matter need be made, as the weight of the 
bagging and ties placed on the bale usually will offset this loss. 
Care should be taken to perform the calculations in the proper space 
on the ginning ticket. This will be of great assistance in auditing 
and will also be a valuable record in case disputes arise later. It is 
also of great importance that every tag and ticket be recorded and 
that memoranda be made of lost or destroyed tickets and tags. 
Care should be taken to fill out every space and that every signature 
required be properly signed. If the form is put up in triplicate, 
two copies are perforated and are torn out, while the third remains 
in the book for permanent record. 

Two courses are open to the grower—either to pay the ginning 
charges in cash or to sell the seed to the ginner. When the cotton 
seed is bought, the net pounds of seed are recorded, the price per 
hundredweight,; and the total value. From this the charges are 
deducted and the balance is due the grower, which should be paid 
by check. 

The practice is for the ginner to carry an account with the grower 
until the end of the season or until the cotton is sold, when settle- 
ment of the account is made. Occasionally a small lot of seed is 
carried home by the grower, and this should be recorded. 

As stated in the introduction, trading should be entirely disasso- 
ciated from the ginning operations, as otherwise it would be impos- 
sible to establish a satisfactory basis for ginning costs. Where a 
ginner buys seed cotton on his own account, he should charge this 
cotton with the ginning, as explained on page 35, and the usual 
record should be made of the ginning and baling. 

The distribution columns at the right of the ginning ticket should 
be totaled at the end of each page and the totals forwarded. These 
totals furnish the facts for the summary of operations at the end of 


the season. 
THE GINNING LEDGER. 


Once a week, or as often as occasion requires, the data recorded 
in the ginning register are footed and posted into the ginning ledger 
(Form 3). No specific instructions for posting are necessary, since 
the arrangement of the columns in the register and ledger are identical. 
The sheets in the ledger are arranged alphabetically, so that the 
initial of the account should be noted as a posting mark in the L. F. 
column of the register. Care must be taken to see that the total 
charge in the register and the postings to the ledger are equal. 


THE FINANCIAL RECORDS. 


The cash receipt (Form 4), the cash journal (Form 5), and the 
general ledger (Form 6) comprise the financial records. 
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CasH RECEIPTS. 


Every item of cash received is entered on a cash receipt (Form 4). 
This includes borrowed money payments on account and miscella- 
neous receipts of every description. Care should be taken to use a 
good pencil carbon sheet so as to insure a perfect ‘copy. Patrons 
should be trained to expect a receipt for every payment. Every 
day the receipts are recorded in numerical order in the cash journal, 
and the amounts are distributed to their respective columns. 


PAYMENTS. 


It is suggested that, whenever practicable, all receipts be depos- 
ited in the bank and that all payments be made by check. When 
this is done, the difference between the receipts and payments will 
always be equal to the balance in the bank if all the checks have 
been paid. It is a good practice to enter the check number in the 
margin opposite the payee on the credit side of the cash journal and 
to preserve the check as a receipt. A notation on the check of the 
items paid is a valuable record. A special voucher check will be 
found very convenient in a large business. The canceled check 
should be attached to the original invoice or voucher and filed away 
for reference. Cash discount should be taken at every opportunity, 
not only because of the saving, but because the credit and reputation 
for good business methods are greatly enhanced by a habit of prompt- 
ness In meeting obligations. 


THe CasH JOURNAL. 


The cash journal (Form 5) provides a chronological record of the 
financial transactions of the business and combines the features of 
the cash book, journal, sales book, and purchase book. All trans- 
actions must be journalized in detail or in totals in the cash journal; 
consequently no items can be posted to the general ledger except 
those appearing in the journal. On the left-hand page appear the 
debit columns and on the right-hand the credit columns; at every 
stage of the record the totals of the two sides must be equal 


DEBIT COLUMNS. 


— Cash.—All receipts of cash of whatever nature are entered in the 
cash column, the corresponding credits being made to the proper 
accounts affected. 

Bank deposits—The amounts of the deposits made in the bank 
are entered in the bank deposits column. The bank balance, as 
shown by the cash journal at the end of the previous month, is 
carried forward to the head of the bank deposits column for the cur- 
rent month, making it possible to ascertain at all times the available 
amount of money in the bank by deducting the footing of the with- 
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drawals column from the footing of the bank deposits column. The 
balance thus forwarded must be deducted from the total of the 
column before posting is made to the general ledger at the end of the 
month. : 

General ledger.—This column is used for all items to be posted to the 
debit of the accounts in the general ledger, and for which no special 
columns have been provided. Posting should be made in detail from 
the column to the proper accounts in the general ledger. 

Ginning ledger (accounts receivable).—In the ginning ledger column 
are entered all charges for ginning as they are recorded in the ginning 
register and all charges for sales of material on account. All detail 
postings are made from the register to the ginning ledger and only 
the total charges are posted once a month or at the end of the season 
into the accounts receivable control account’ on the general ledger. 

Notes payable.—In this column are entered payments on written 
obligations, such as notes, mortgages, drafts, etc. 

Bagging and tres purchases.—In this column are entered amounts 
paid for all purchases of bagging and ties which are to be used in 
the ginning operations. 

Cotton seed purchased.—In this column are entered all amounts paid 
for cotton seed purchased. 

Operating expense columns.—In these columns are entered pay- 
ments for the various charges indicated by the column caption. 

Other columns are operated in a similar manner to those which 
have been mentioned. 

CREDIT COLUMNS. 


Cash.—The cash column carries all items of cash of whatever 
nature which are disbursed by the organization, either for petty 
expenditures or to be deposited in the bank. It should be a strict 
rule that all cash receipts are to be deposited in the bank when it is 
possible to do so. It is sometimes found inexpedient to adhere to 
this rule, and for that reason a cash column on the credit side of the 
journal has been provided. Where a petty cash fund is in use, the 
credit cash column need not be used. 

General and ginning ledgers.—These columns serve the same pur- 
poses on the credit side as were explained on the debit side, the 
postings in this instance being made to the credit side of the ledger 
accounts. 

Notes payable——In this column are entered loans and renewals 
for which written obligations have been given. 

Cottonseed sales, custom ginning vncome.—The entries into these 
and other columns not specifically mentioned are items which fall 
under the respective captions, and are similar in operations to those 
described. 

Blank columns are provided for accounts having frequent entries. 
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THE GENERAL LEDGER. 


The general ledger is the book of accounts and is the most important 
book for the use of the manager when seeking information. In it 
should be found all accounts which relate to the financial side of the 
business. From these accounts it should be possible to obtain all 
financial information desired, without reference to the records in 
which the entries are first made. 

No form is shown for this book, inasmuch as a stock form which 
will be entirely satisfactory and less expensive can be found at most 
stationery stores. A loose-leaf ledger will be found much more 
satisfactory, and, in the end, cheaper than the old-fashioned bound 
book. 


OFFICE EQUIPMENT. 


It is of great importance to have proper office equipment. Nothing 
discredits a business establishment more quickly in the eyes of the 
public than slovenly appearance of the premises, and particularly 
an office littered with all kinds of rubbish and devoid of every con- 
venience and comfort. 

It should be emphasized that no great amount of money is Sea 
to keep the litter off the desk and counters and the cobwebs off the 
shelves. Many valuable conveniences can be improvised by the 
progressive bookkeeper and manager, and a duster costs practically 
nothing. 

The first step in organizing any office, simple or complex, is to 
get things off the desks and counters completely, at least once a day. 
This means filing; it means keeping only things that are useful— 
papers, documents, books; it means continually applying the old 
adage, ‘‘A place for everything and everything in its place.” 

Failure to file and index papers and material which are frequently 
referred to causes an enormous waste of time. Such failure, generally, 
is due not to ignorance of proper method, but to a lack of the appli- 
cation of common sense. Anyone can use a dictionary or a telephone 
directory. There are no better models of good indexing. If drawers 
become numerous, number them and index the contents, thus saving 
the time and annoyance of frequent hunting for misplaced things. 


FILING. 


This investigation showed that there is great laxity in handling the 
papers in the average ginnery. It is, therefore, suggested that 
wherever practicable a suitable vertical file be provided. Where the 
volume of papers is considerable, the numerical file will be found 
convenient and a suitable card index should be used to locate the 
individual files. In filing vouchers, or any evidence of cash payment, 
it is suggested that the vouchers be numbered the same as the checks, 
and that all papers pertaining to each payment be filed with the 
canceled check. 


* APPENDIX. 
[How to keep the necessary accounts, close the books at the end of the year, prepare the annual reports, etc... 
LEDGER ACCOUNTS TO USE. 


No matter what forms are used in recording the transactions, unless 
the financial facts are recorded in a uniform manner, under uniform 
account-captions, a uniform system of accounting can not be said to 
exist. The use of a uniform system of accounting and reporting by 
the ginning industry as a whole makes possible the exchange of data 
regarding business operations which is of great value as a guide to 
efficient operation. Furthermore, the attitudes of banks toward the 
extension of credit is influenced by the clarity of the reports sub- 
mitted in support of an application for a loan, and by the ease with 
which the financial condition and progress of the organization can be 
ascertained from such reports. It is with the aim of assisting in this 
highly important work of unification that a classification of general 
ledger accounts is presented herein. 

On pages 21 to 35, following, is described the detail operation of the 
eneral [edger accounts which it is believed will be found desirable 
or use in the average cotton ginnery. Some organizations will not 

need all of these accounts, while others will wish to have additional 
ones to show certain special features of their operations. 

The accounts hereinafter described are so arranged that a monthly 
income and expense statement can be prepared with a minimum of 
work and without closing the books. The combination of letter and 
number shown at the right of the account title should be used as the 
number (page) of the account in the ledger. .This plan of numbering 
permits The insertion of additional accounts without disturbing the 
relative position of those already in use. The plan is a decided aid 
to the preparation of monthly and annual statements. In the dis- 
cussion of ledger accounts the term “fiscal period”’ means the financial 
or other operating period as distinguished from the calendar periods; 
the term “at the opening of the books”’ means the time of installation 
of a new system of accounts. 


OPENING THE BOOKS. 


In order to open the accounts, it is necessary to take a physical 
inventory of all assets and to take into consideration all liabilities of 
the concern. These should be arranged in the form known as a 
balance sheet, with assets on the left and liabilities on the right. 
(See illustration on page 4.) The difference between the total 
assets and total liabilities will represent the net worth, either as 
capital stock, surplus, or deficit. These accounts are described at 
length under their respective captions. The assets should be arranged 
in the order of their probable cash realization and the liabilities in the 
order of their probable priority as to liquidation. 

The items appearing in the balance sheet should then be entered in 
the cash journal, the amount of each item being posted from the cash 
journal to the proper ledger account. As succeeding transactions are 
classified, entered in the journal, and posted to the proper ledger 
accounts, the ledger will contain a summary of the financial facts 
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of the business, arranged under their proper designation, each sum- 
mary being known in bookkeeping as an account. 


CHART OF LEDGER ACCOUNTS FOR COTTON GINNERIES. 


Balance Sheet Accounts (Nos. A to I, inclusive). 


ASSETS. 
A. Current assets: Page. 
IAG Cash von banGepeeaecses:-- 5. | eee SE i eR iE a5 5 2 21 
AD: ‘Cash ant banks eens fees ee 2 eye See 3. eee 21 
AS. Notes receivable? ice:::2.:-... S262 ert stictt 6. 5e Se eee 21 
A4. Accounts receivable control (ginning ledger)....-....---.....-.-.- U2z2 
AO. TRVEntOry cevescties< clos cc. Sn tutes Dee toge eo 22 
B. Fixed assets: 
Bly Vandtsie. J Ai ieee ae 
B2: (purldimoss. j2~ sctinoce> 12. oS i a a) ee er 23 
B3. Machinery-and equipment... ¢ 245. fein 3. ent Bote Ee 23 
B4. Office furniture and equipment:.- 2... -o2.52:¢ 22-25-22. eee 24 
D. Accounts paid in advance: 
D1. Prepaid insurance. 02.2. $2. 20 eas fo ce a ee eee 24 


LIABILITIES, RESERVES, AND NET WORTH. 
F. Current liabilities: 


He“ Notes payable... oso jose... - ie eo tee eee ee ee 25 

H2: Accounts: payable:: 2222222032 24 6 SL SS eee 25 

H3y7Dividends payablesiizas.. sedi, Oe. SRB eee 25 
G. Accrued liabilities: 

Gis Pay-roll accounts ve... c 6 8c cig Bee een eet a eee a eee 26 

G2: Accrued taxesandtrent<. 22. she goes ea oo se ee eee ee eee 26 
H. Reserves: 

Hie; Depreciation; buildings: ::. Psi. a5: asic eS se eee 27 

H2. Depreciation, machinery and equipment.......---.-.--------.--- 22 27 

H3< Depreciation; office equipment... .. 22... - 2224625. 52. eee 27 

FAD oubttul-accounts.< 22s: ..2- 200.5. - 2 92+ 2 es Se eee 28 
I. Net worth: 

dls¢Capitalstockss i st Asti 2 eG ACs Lae: 10 ae ee 28 

W2eASurpluses. 1-2 FAe ic Oo. owe teh te ye eee (oho es -teeeeeeeeee 29 

iscgibossiand jain. sup See. ieee Seat oe te ee 30 


Income and expense accounts (Nos. A to P, inclusive). 
K. Ginning income: 


Klee Custom! crmmingimcome:as..-S2Gsti see 2.2 oie eee 30 
L. Trading income: : 
Tih: Cottonseed! saless:i2- 281s. Yoav eeere so Bee 31 
Ie? ECottonisales sic 52): tee: Sc .ceye peepee ey ee Pe 31 
iessibageimp-and tiesisales=.-.. 5: -¢e-o. <2 22 neo oe eee 31 
M. Miscellaneous income: 
MUECCash=discount: 1 Seer tS ol hae Se ee ee 31 
N. Ginning expense, operating: 
INI. (Salaries and labor expense: .,. 2232: - 25--260 iat Lose: 2 = oe Se 32 
IN? CPOWeRiex pense. 6.08 Fee ck Ne Pisce Se 32 
ING CIRC PaltS ssc cp soos aie ees. he ge te ee le ee a 32 
N4>iDepreciationy. . 272 AIAe ee ea, 2 32 
N5s1Operatinosupplies& 2. 5A20 5.2 Ns. LL ROL 33 
INGsainsuranGet  ceeis5s5stesh esi A eee a ee 33 
O. Administrative expense: 
Ol. Office pOpeLes Aa ae PM MEE ERM iS ee hI 33 
O2. Telegraph, telephone, and postage.....-......-.--------------++08 33 
O38. Rent seoe ie cts See ets. Lees oid ES OR ee 33 
O4.) Tamese jase thas tacn Beira: SaeeS ed. Sos 4 eee ee ee 34 
Q)-;aluoss dromsbad accounts: «......\: - feeei. ska =)s seein ee: 34 
OG: -Miscellaneous\expense-- =. .)... . eescs.2 aoe =e prin eo See 34 
P. Trading accounts: 
Pi. (Seed=cotton! purchasess st): . .. 8. ei ess Ree ee ee 34 
P2., Cottonseed. purchases i255... oe cis acta eiee tio. ae Sel Sone 35 
P3. ‘Cotton purchasestecn cose. - -\- peice soem cae eee. . -.co oe ea 35 


P4, Bagging and tiesipurchases:... 34. 2+. +2252 - 2s... >see 35 
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OPERATION OF LEDGER ACCOUNTS. 


A. CURRENT ASSETS. 


CasSH ON HAND (A1). 


Debit: 


1. With the total of urtdeposited checks 
and-cash on hand in the office as 
shown by the balance sheet at the | 


time of opening the books. 


2. With the total cash received during | 


the current period. 


Credit: 

1. With the total cash receipts depos- 
ited in bank (at this time, debit 
cash in bank account). 

2. With the total cash disbursed direct 
from the office during the current 
period. 


The original amounts which are finally entered in this account are found in the 
cash receipts book (Form 4), the totals of which are recorded daily in the cash journal 
(Form 5) where the amounts are distributed to the proper columns. 


CASH IN BANK (A2). 


Debit: 

1. With the balance in the bank as 
shown by the balance sheet at the 
time of opening the books. 

2. With the total of all deposits during 
the period. 

3. With interest credited by the bank. 


Credit: 
1. With the amount of overdraft as 
_ shown by the balance sheet at the 
time of opening the books. 

2. With the total of all amounts dis- 
bursed by check during the 
period. : 

3. With interest charged by the bank 
on overdraft. 


This account will appear in the ledger under the name of the bank and should be 
debited with the amount of cash on deposit at the beginning of the period. This 
balance is determined by taking the balance rendered by the bank and deducting 
therefrom the total of all outstanding on uncanceled checks. Normally the balance 
shown by the bank will be in excess of that shown by the records of the organization. 

Debits and credits to this account for interest receipts and payments and exchange 
charges will arise from debit and credit memoranda submitted by the bank at the 
time of rendering its statement. 


NOTES RECEIVABLE (A3). 


Debit: 

1. With the face value of notes of others 
on hand as shown by the balance 
sheet at the time of opening the 
books. 

2. With the face value of -the notes 
received during the period. 


Credit: 

1. With amounts paid on notes by their 
makers, settlements made in any 
other manner or amounts charged 
to reserve for doubtful accounts 
as uncollectible. 


It is sometimes the practice to allow customers to make settlement of their accounts 
with a note. In such instances the face value of the note should be charged to this 
account and credited to the customer’s account in the ginning (accounts receivable) 
ledger. If these notes are discounted at the bank before maturity this account would 
be credited with the face value of the note, charge being made to the bank for the 
proceeds, and to miscellaneous expense for the discount. 
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ACCOUNTS RECEIVABLE CONTROL (A4). 


Debit: 

1. With the total charged to individual | 
accounts as shown by the balance 
sheet at the time of opening the 
books. 

2. With the monthly totals of the charge 
sales as shown by the debit gin- 
ning ledger column in the cash 
journal. 


Credit: 

1. With the monthly totals of collec- 
tions on account, as shown by the 
credit ginning ledger column in 
the cash-journal. 

2. With any other credits to customer’s 
accounts, including the writing off 
of uncollectible accounts. (See 
Reserve for bad debts.) 


The debit balance of this account must equal the net total of the balances of cus- 
tomer’s accounts as shown by a summary of the ginning ledger. 
The postings to this account are the monthly totals of the einning ledger columns 


in the cash journal. 


INVENTORY (A5). 


Debit: 

1. With cost value of all salable mer- 
chandise and operating supplies on 
hand as shown by the balance 
sheet at the time of opening the 
books. 

2. At the close of each fiscal period with 
the cost value of all salable mer- 
chandise and operating supplies 
on hand as per inventory. (Credit 
the various purchase accounts.) 


Credit: 

1. At the beginning of each fiscal period 
with the cost value of all salable 
merchandise and operating sup- 
plieson hand. (Debit the various 
purchase accounts.) 


The balance of this account will represent the value of salable merchandise and 


operating supplies on hand at the end of the previous fiscal period. 


of inventory on page 37.) 


(See discussion 


B. FIXED ASSETS. 


LAND (B1). 


Debit: 

1. With the cost of the land owned as 
shown by the balance sheet at the 
time of opening the books. 

2. With any subsequent purchases of 
1 


and. 

3. With the cost of any permanent 
improvement, such as_ sewers, 
water, mains, etc. 


Credit: 
1. With the cost of any land sold. 


Tf any land is sold at a price in excess of its cost, such excess should be credited to_ 


surplus. 
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BUILDINGS (B2). 


Debit: 

1. With the cost of the buildings as 
shown by the balance sheet at the 
time of opening the books. 

2. With the cost of all new construc- 
tions. 

3. With the cost of all additions or 
alterations when such cost in- 
creases the utility. 

4. With the cost of replacements in 
excess of the cost of the part re- 
placed. 


Credit: 
1. With the total cost of any buildings 


sold. 

2. With the cost of parts of buildings 
destroyed or replaced. (Debit 
Reserve for depreciation on build- 
ings. ) 


See Reserve for depreciation on buildings. : 
As the land and buildings are frequently purchased at the same time, the purchase 


price will include both assets. 


Care must be exercised that a proper division of these 


assets is made, as depreciation is to be figured only upon the buildings. 


MACHINERY AND EQUIPMENT (B3). 


~ Debit: 

1. With the original cost of the ma- 
chinery and equipment as shown 
by the balance sheet at the time 
of opening the books. 

2. With the cost of subsequent pur- 
chases of machinery and equip- 
ment including freight or express 
on same, installation, etc. 

3. With the cost of alterations and im- 
provements increasing the effi- 
clency or the capacity of the 
plant. 


Credit: 

1. With the cost value of machinery or 
equipment sold, discarded, or 
destroyed, at which time debit 
Cash account for the amount 
realized, if any, and debit Re- 
serve for depreciation on ma- 
chinery and equipment for the 
difference between the cost value 
and the amount realized. 


The balance of this account represents the cost of machinery and equipment in use. 
This account should be charged with the costs of all items of machinery and equip- 


ment which, under ordinary circumstances, will last three years or more, such as 
engines, boilers, motors, etc. When any article which has been charged to this account 
is to be replaced the asset account should be credited with the cost value placed on 
this item at the time of opening the books or at the time of purchase. Example: A 
piece of machinery costing $100 was replaced by a new one costing $150, cash being 
paid for the new article, the following journal entry would be made: 


Debit. Credit. 
$100 Reserve for depreciation on machinery and equipment. 
Machineryjand equipment) Suess ese .--- $100 
(For discarded machine costing $100.) 
150 Machinery and equipment. 
Bamkeace outa ese sae PE ks 6 Se CARE ee 150 


(For purchase of new machine.) 


To the invoice value of any machinery purchased should be added any expense 
incurred, such as freight or installation charged. In case the amount set aside as 
reserve for depreciation is not sufficient to cover the original cost of the item replaced, 
the loss sustained should be charged to an account specifically captioned. 
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Example: A boiler costing $150 was completely destroyed ‘by an explosion. At 
the time the account ‘‘Reserve for depreciation on machinery and equipment” 
shows a credit balance of $100. It was necessary to pay $200 for a similar boiler. The 
following journal entries should be made: 


Debit. Credit. 
$50 Reserve for depreciation on machinery and equipment. 
100 Loss, boiler explosion. 
Machineryand} equipments). .:25.22-- 22-22. - a2 eee $150 
(For loss on machinery and equipment due to explosion.) 

200 Machinery and equipment. 

Bank account: 2.2 2... aceite see «= seietn -nee Soo eee 200 

(For purchase of new boiler.) 


In the above entries it should be carefully noted that the full amount set aside as a 
‘Reserve for depreciation on machinery and equipment” has not been entirely 
exhausted by this loss, inasmuch as this fund is set aside to cover depreciation on all 
the machinery and equipment, and only the relative proportion applying to the 
boiler can be charged to the reserve account. 

_ The account “Loss, boiler explosion” should be periodically reduced by the follow- 
ing entry: 


Debit. Credit. 
$10 Expense, boiler explosion. 
Those; jbotlerexplosion..2o8-. 4. oe .ce.ee sees eae eee $10 
(For periodical charge to amortize loss due to explosion.) 


? 


The acccunt ‘‘Expense, boiler explosion’ 


should be carried to Profit and loss 
account at the close of the fiscal year. : 


OFFICE FURNITURE AND EQUIPMENT (B4). 


Debit. Credit: 
1. With the original cost of office furni- 1. With the cost of any item sold, dis- 
ture and equipment as shown by carded, or destroyed. (See credit 
the balance sheet at the time of under Machinery and equipment. ) 


opening the books. 

2. With the cost of additional equip- 
ment purchased, including trans- 
portation, installation, etc. 


This account should include such articles as desks, filing cases, adding machines, 
typewriters, ledger, journal binders, etc. In other words, those articles which should 
last for an indefinite period of time. 


D. ACCOUNTS PAID IN ADVANCE. 


PREPAID INSURANCE (D1). 


Debit: ; Credit: 

1. With the amount of unexpired in- 1. At the close ofa fiscal period with the 
surance premiums as shown by the insurance premiums expired dur- 
balance sheet at the time of open- the period. (Debit Insurance ex- 
ing the books. pense. ) 

2. With insurance premiums paid. 2. With refunds on canceled policies. 
(Credit Bank account.) ; 


The debit balance of this account is an asset and should be shown on the balance 
sheet. 

Usually policies run for a year or more and are paid forin advance. This payment 
is charged to the ‘‘ Prepaid insurance’’ account and represents an asset value. This 
amount is reduced periodically by a charge to ‘‘Insurance expense,’’ the credit 
being carried to the ‘‘ Prepaid insurance’’ account. 
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F. CURRENT LIABILITIES. 


NOTES PAYABLE (F1). 


Debit: 
1. With amounts paid on outstanding 
notes. 
2. With the unpaid portion of old notes 
canceled by renewal. 


Credit: 

1. With the balance of outstanding 
notes as shown by the balance 
sheet at the time of opening the 
books. 

2. With all new notes issued, including 
renewals of old notes. 


‘Should a note be renewed, thus in effect giving a new note for the old note, debit 
this account for the face value of the old note, and credit,the account with the amount 


of the new note. 


A careful record should be maintained of all notes given, showing date issued, to 


whom, due date, and rate of interest. 


ACCOUNTS PAYABLE (F2). 


Debit: 
1. With payments on account. 
2. With purchased goods returned for 
credit. 


3. With allowances and refunds on | 


purchases. 


Credit: 

1, With amounts due creditors on open 
accounts at the time of opening 
the books as shown by the balance 
sheet. 

2. With the invoice value of merchan- 
dise purchased on credit. 


When the invoice has been credited to accounts payable the check given in pay- 


ment of same must be charged to accounts payable. 
sufficient receipt, it is suggested that invoices be stamped ‘‘ Paid .....- Pel R ee 
filed alphabetically for future reference. 


As the canceled check is a 
and 


A method much to be preferred to that just described, especially for the larger 
organizations, is the use of a voucher payable register, description of which may ‘be 


found in most books on accounting. 


Care must be exercised when entering checks to ascertain whether they should be 
charged to accounts payable when goods are purchased on credit, or to an inventory 
or expense account when goods are purchased for cash. 

Separate accounts should be opened for firms with which a credit business is con- 


ducted currently. 


It is not the intention to carry individual ledger accounts with all the various 
creditors because in many cases only a single purchase will be made from one concern 
and practically all invoices will be paid during the period. 


DIVIDENDS PAYABLE (F3). 


Debit: 
1. At the time of payment with the 
total of checks paid to the stock- 
holders as dividends. 


Credit: 

1. At the close of the period with the 
annual dividend payable to the 
stockholders. (Debit Surplus ac- 
count). 
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G. ACCRUED LIABILITIES. 
PAY-ROLL ACCOUNT (G1). 


ebit: i Credit: 

1. With all amounts paid to employees 1. With the amount of unpaid labor as 
for services, including advances shown by the balance sheet at the 
made in cash. time of opening the books. 


2. With the amount of the pay roll, as 
shown by the time sheet at the 
close of the period. (Debit Sala- 
ries and labor). 


It is necessary to include all employees on the pay roll, regardless of the depart- 
ment in which employed. The following journal entry will serve to illustrate the 
operation of this account and would be made at the end of each period. Example: 
The entire pay roll is $400 and $20 had been advanced during the period: 


JOURNAL ENTRIES. ‘ 
Debit. Credit. 
$135.00 Factory labor. 
265.00 Office labor. 
Payverollley ia7.. ae eee ie oe cine operas oe eee $400. 00 
(For periodical pay roll.) 
380.00 Pay roll. 
Banksaeeount! 2 Sak eiiet ie i 2 Nie Oe Ge Tera 380. 00 
(For payment of periodical pay roll.) 


Inasmuch as the $20 has been charged to the Pay-roll account at the time the ad- 
vance was made, it is evident that the credit of $380 to the bank account will close 
the Pay-roll account. 

Occasionally an employee may desire an advance on his labor account in which 
case Pay-roll account should be debited for the amount advanced. It is not con- 
sidered advisable to carry ledger accounts with employees because of cash advances, 
but very careful note should be made of such advances to prevent duplicating the 
payment. 

Should an employee purchase merchandise, such sales should be charged to his 
personal account. At the end of the period, or whenever the pay roll is made up, 
a check should be drawn in favor of the employee for the full amount of his wages. 
The employee should then settle his account in the regular way. By following this 
procedure the records will reflect clearly the transactions involved. 

The following journal entry will illustrate this procedure: 


Debit. Credit. 
$8.50 John Jones. 
Merchandise isales ears 2ih Ei se hy Seas $8. 50 
(For sale of merchandise to John Jones, employee. ) 


John Jones would then receive his entire wages and would settle for his account by 
the following transactions: 


Debit. Credit. 
$8.50 Cash. 
Johns Jonesmee rc): eset ee see ee oe eee $8. 50 
(For payment of John Jones account. ) 


ACCRUED TAXES AND RENT (G2). 


Debit: Credit: 

1. At the beginning of the fiscal period 1. With the amount of accrued rent and 
with the credit balance. (Credit taxes as shown by the balance 
Taxes, account O4, and rent, ac- sheet at the time of opening the 
count 03.) books. 


2. With the amount of accrued rent and 
taxes at the end of the fiscal peri- 
od. (Debit corresponding ex- 
pense account.) 


This account should be entered only State and local taxes and rents. Income taxes 
must not be charged here, but should be charged to surplus. 
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H. RESERVES. 


RESERVE FOR DEPRECIATION, BUILDINGS (H1). 


Debit: | Credit: 

1. With the cost or book value of entire | 1. With the amount reserved as ac- 
buildings or parts of buildings dis- cumulated depreciation on build- 
carded or destroyed. (Credit ings as shown by the balance sheet 
Buildings. ) at the time of opening the books. 


2. At the end of the fiscal period with 
the estimated amount of depreci- 
ation. (Debit Depreciation of 
plant.) 


Where an entire roof, floor, or other part of a building is renewed, the original cost 
of the renewed part should be charged to this account, and the cost of the renewal 
to the Buildings account. Fireproof buildings of modern construction should be 
depreciated from 1 to 2 per cent annually and frame structure from 3 to 5 per cent. 


RESERVE FOR DEPRECIATION, MACHINERY AND EQUIPMENT (H2). 


Debit: Credit: 


1. With the cost or book value of ma- 1. With the amount reserved as ac- 
chinery or equipment destroyed or | cumulated depreciation on ma- 
discarded. (Credit Machinery and | chinery and equipment as shown 
equipment. ) | by the balance sheet at the time of 

2. With the difference between the cost | opening the books. 
value and amount realized from 2. With the estimated amount of de- 
items sold. (Credit Machinery preciation at the end of the fiscal 
and equipment. ) . period. (Debit Depreciation on 

plant.) 


3. With any amounts realized on sales 
of machinery and equipment 
which have previously been 
charged to this account. 


Owing to, the conditions existing in some types of plants, because of the peculiar 
nature of the work involved, the wear and tear of machinery and equipment is exces- 
sive. Special consideration should be given to these plant conditions in order that 
adequate reserves for depreciation may be provided. Further discussion will be 
found under ‘‘Machinery and equipment.”’ : 


RESERVE FOR DEPRECIATION, OFFICE FURNITURE, AND EQUIPMENT (H3). 


Debit: _ | Credit: 

1. With the cost or book value of items 1. With the amount reserved as ac- 
destroyed or discarded. (Credit Of- cumulated depreciation on Iurni- 
fice furniture and equipment.) ture and equipment as shown by 

2. With the difference between cost and the balance sheet at the time of 
amount realized from items sold. opening the books. 

(Credit Office furniture and equip- 2. With the estimated amount of de- 

ment.) preciation at the close of the fiscal 
period. (Debit Depreciation on 
plant.) 


3. With any amounts realized on sales 
of items which have previously 
been charged to this account. 
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RESERVE FOR DOUBTFUL ACCOUNTS (H4). 


Debit: | Credit: 

1. With the amount of outstanding | 1. With the amount reserved as accu- 
accounts found to be uncollect- | mulated losses not charged off as 
ible. (Credit accounts receiv- shown by the balance sheet at 
able.) | the time of opening the books. 


2. With an amount estimated to cover 
the probable losses due to uncol- 
lectible accounts during the fiscal 
period. (Debit loss from bad 
accounts. ) 


Any collections made on accounts which have previously been charged off as worth- 
less should be credited to this account. 


I. NET WORTH. 


CAPITAL STOcK (11). 


Debit: Credit: 
1. With the par value of shares retired 1. With the par value of all shares is- 
or canceled. sued as shown by the balance 
sheet at the time of opening the 
books. 
2. With the par value of all shares 


sold subsequently. 


The capital stock of a corporation is divided into shares, each share usually having a 
designated par value. Theseshares may be transferred from one individual to another 
without affecting the capital of the corporation. The ownership of a share of capital 
stock is evidenced by a stock certificate. 

In organizing a corporation, a subscription list should first be prepared, the signers 
of which by law bind themselves to purchase the number of shares subscribed. No 
certificate of stock should be delivered to a stockholder until his subscription has been 
fully paid. Until such payment is made a temporary certificate may be given to the 
subscriber to be exchanged for the regular stock certificate on completion of payment. 

When a subscription list has been prepared and the corporation formed on this basis, 
it is often provided that the subscription may be paid in installments. It is not desir- 
able to credit these partial payments direct to the capital stock account. In view 
of this, when the subscription list has been completed an entry should be made debit- 
ing ‘‘ Subscription account” and crediting ‘‘Capital stock” account for the amount sub- 
scribed. When payments of the subscription are made, either by cash or note, in 
full or in part, these payments should be credited to ‘‘Subscription account” and not 
to ‘‘Capital stock” account. The following entries will illustrate: 


Debit. 0 Credit. 
$10,000.00 Subscription account. 
Capitalistockes 0.4. 1.485 4 Ae ee $10, 000. 00 


For subscriptions shown on subscription list No. 1. 


Debit. Credit. 
$4,000.00 Cash. 
1,000.00 Notes receivable. 
DUDSCHpLOMss CCOUNtS=— see eee eee $5, 000. 00 
50 per cent payment of the following subscriptions: 
(List those making payment.) 
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In case the entire capital stock is paid at one time, the following method might be 
used. 
Entries to illustrate issue of capital stock and payment thereof: 


Debit. Credit. 
$8,000.00 Cash. 
2,000.00 Notes receivable. 
Capitalistogkete oo Me ee ek uti i $10, 000. 00 
Representing payment of capital stock issued to the following: 


Tt sometimes happens that shares of stock are acquired or sold for more or less than 
the par value, and in such.cases the premium or discount should be charged or credited 
as the case may be to “‘ Premium and discount on capital stock” account. 

For example, if a going concern desires to sell additional shares, the shares being 
above par in value, an entry should be made as follows: 


Debit. Credit. 
$105.00 Cash. 
Capitalist chs ites... Renee eye So ee tae $100. 00 
Premium and discount on capital stock..... 5. 00 
For sale of one share of stock at $5 premium.) 


Likewise, if shares were sold at a discount, there would be a debit to premium and 
discount on capital stock. 

The balance in this account is sometimes written off by periodical charges to the 
surplus account. If preferred, the entry may be made direct to surplus instead of 
opening the account premium and discount on capital stock. 

It occasionally happens that capital stock is offered for sale and is purchased by 
the organization, to be held for resale at some future date. While this may seem to 
be in the nature of a retirement of the capital stocks so purchased, and as such should 
be charged to the capital stock account, accountants generally have preferred to treat 
this transaction differently, and charge a purchase made in this manner to an account 
called ‘‘Treasury stock.’’ In case the purchase was made at par, the entry should be: 


Debit. Credit. 
$100.00 Treasury stock. 

C275) a ge nar SAS ne em olin ig iy $100. 00 

(For purchase of one share of stock from Chas. Brown.) 


When treasury stock is sold, the total amount received from such sale should be 
credited to the treasury stock account. 

It should be remembered, however, that it is not incorrect to charge par value of 
the stock thus purchased to capital stock, but it is not recommended. 

In case the organization is not a corporation, but a partnership, sole ownership, or 
association, the capital stock account would be replaced by accounts indicating the 


ownership, or membership. 
SURPLUS (12). 


Debit: | Credit: 


1. With the amount of dividends de-| 1. With the amount of surplus as 
clared by the board of directors. shown by the balance sheet at 
(Credit Dividend account.) the time of opening the books. 

2. With any net loss at the end of a 2. With the amount of net gain at the 
fiscal period as shown by a debit end oi each fiscal period, asshown 
balance of the Loss and gain ac- by a credit balance of the Loss 
count. (Credit Loss and gain.) gain account. (Debit Loss and 

3. With adjustments decreasing the gain.) ; t 
profits of a previous fiscal period.! 3. With adjustments increasing the 

4. With the amount of income and profits of a previous period." 


excess-profits taxes paid. 
5. With any appropriation of surplus 
made by the directors. 


In case the liabilities and outstanding capital stock exceed the total assets at the time 
of opening the books, the entry to this account will bea debit and will indicate a deficit. 
The same will be true if, atany future time, this account has a debit balance. 


1 Zrrors and omissions are often found which apply to a previous fiscal period. Adjustment of suchitems 
will be made through the Surplus account as indicated. 
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When the opening balance sheet shows the liabilities, capital stock, and accumulated 
reserves to be in excess of the total assets, including eood will, the surplus account will 
show a debit balance. When thisis the case, it is evident that there has been a loss 
due to operation which in reality amounts to an impairment of capital. The amount of 
such debit balance should be debited to an account captioned “‘ Deficit.’”’ At the close 
of each following fiscal year the Loss and gain account should be closed into this account 
until the deficit is written off. 

The Deficit account is in reality the debit side of the Surplus account, but should be 
carried under a distinctive caption. For example, if there is no surplus and a loss is 
sustained during the year, the loss shown by the debit balance of the Loss and gain 
account is an impairment of the capital and should be carried to the deficit account by 
the following journal entry: 


Debit. Credit. 
$1,500.00 Deficit. 
Whose and: gain... 4. see besce asco eeeeeeacee $1, 500. 00 
(To close Loss and gain into Deficit account.) 


If the company makes a net profit of $2,000 during the succeeding year, the journal 
entry will be as follows: 


Debit. Credit. 
$2,000.00 Loss and gain. 
Deficits: 80. (Os OY ee Seles eh POO se Be IG SB OOROE 
Surplusaeei. 20 We VES CR eee ee aes 500. 00 


(To close the Deficit and Loss and | gain account.) 


Loss AND GAIN (13). 


Debit: Credit: 

1. At the end of the fiscal year with 1. With the credit balances of all in- 
any debit balances of income ac- come accounts at the close of the 
counts (showing losses) and with fiscal period.! (Debit Income ac- 
the debit balances of the Expense counts.) 
accounts.” (At this time credit 2. With the amount charged to gin- 
such accounts. ) ning seed-cotton purchases as cost 

of ginning such cotton. (See ac- 
count Pla.) 


At the end of the fiscal period, if the credits to this account exceed the debits, a net 
gain is shown; but if the debits exceed the credits a net loss has resulted from the 
year’s operations. This account will be closed by a debit or credit, as the case may 
be, to Surplus account. 

K. GINNING INCOME. 


CUSTOM GINNING INCOME (K1). 


Debit: Credit: 
1. With the credit balance at the end 1. With the total of the “Ginning 
of the current period. (Credit charges” during the period. 
Loss and gain.) 


This account shows the earning from the ginning of cotton for patrons, usually 
called custom ginning. 


1 See accounts under Income accounts in the classification. 
3 See accounts under Expense accounts in the classification. 


A SYSTEM OF ACCOUNTING FOR COTTON GINNERIES. 31 


L. TRADING INCOME. 


COTTONSEED SALES (L1). 


Debit: | Credit: 
1. With the sale value of any cotton- 1. With the sale value of all cottonseed 
seed which has been recorded as | sold. (Debit Accounts receivable 

sold, but which has been subse- | or Cash accounts. ) 
quently returned. ° | 
2. With the credit balance at the end | 
of the fiscal period. (Credit Loss | 
and gain.) | 


The sale of all cottonseed must be credited to this account. 


COTTON SALES (L2). 


Debit: : Credit: 

1. With the sale value of any cotton 1. With the sale value of all cotton sold. 
which has been recorded as sold (Debit Accounts receivable or 
but which has been subsequently Cash account.) 
returned. 


2. With the credit balance at the end of |! 
the fiscal period. (Credit Loss 
and gain.) 


| 


The sale of all ginned cotton must be credited to this account in order that the true 
relation existing between the trading and ginning operation may be determined. 


BAGGING AND TIES SALES (L3). 


Debit: Credit: 

1. With the sale value of any goods 1. With the value of bagging and ties 
which have been recorded as sold, used in ginning operations and 
but which have been subsequently charged to customers as a part of 
returned. the charge made for ginning. 

2. With the credit balance at the end of 2. With the sale value of bagging and 
the fiscal period. (Credit Loss ties used in ginning purchased 
and gain.) » seed cotton. 


3. With the sale value of any bagging 
and ties sold direct and not con- 
sumed in the ginning process. 


All bagging and ties used in any of the ginning operations, or sold to outsiders must 
be accounted for by a credit to this account. In no other way can a proper relation 
between the ginning and trading operations be maintained. It is absolutely neces- 
sary to establish such a relation, if the unit cost of ginning is to be ascertained, and 
the adequacy of the charge made for ginning to be determined. 


M. MISCELLANEOUS INCOME. 


CasH Discount (M1). 


Debit: | Credit: 
With the credit balance at the close of With any income arising from cash dis- 
the fiscal year. (Credit Loss and counts deducted from invoices paid. 


and gain.) 
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N. GINNING *EXPENSE, OPERATING. 


SALARIES AND LABOR EXPENSE (N1). 


Debit: 

With the amount actually earned for 
the period by all factory employees 
as shown by the time sheet. (Credit 
Pay roll account.) 


| 
| Credit: 


With the debit balance at the close of 
the fiscal year. (Debit Loss and 
gain.) 


| 
| 


It will be noticed that this account is not charged with advances to employees not 
with the amount paid to employees, but with the amount actually earned during the 


period. All payments, of whatever nature, are charged to Pay roll account. (See 
p. 26.) 

POWER EXPENSE (N2). 
Debit: Credit: 


1. With the cost of all material of every 
nature used as fuel in producing 
power. 

2. With the cost of electricity used for 
light or power. 

3. With the cost of water used in mak- 
ing steam power. 


1. With the debit balance at the end 
of the fiscal period. (Debit Loss 
and gain.) 


Ali expenditures except for labor and for repairs to boilers, which are made directly 
with the aim of producing power, must be charged to this account. 


REPAIRS (N@2). 


Debit: 

1. With the cost of repairs and renew- 
als which are necessary to main- 
tain the efficiency of the plant but 
which do not add to its original 
value. 


| Credit: 
1. With the debit balance at the close 
of the fiscal period. (Debit Loss 
and gain.) 


This account takes care of such items as a broken window pane or a new plank in the 


approach. Where an entire piece of equipment is replaced, the old piece should be 
charged to Reserve for depreciation and the new one charged to Machinery and equip- 
ment, Buildings, or Office furniture and equipment, as explained under those accounts. 


DEPRECIATION (N4). 


Debit: 

1. With the amounts reserved out of 
the profits of each fiscal period to 
cover loss from wear, tear, and 
obsolescence of office furniture 
and equipment, machinery and 
equipment, and buildings. (Credit 
the corresponding reserve ac- 
counts. ) 


Credit: 
1. With the debit balance at the close 
of the fiscal period. (Debit Loss 
and gain.) 
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OPERATING SUPPLIES (N5). 


Debit: 


1. With the cost of all supplies used in | 


the current operation of the gin. 


| 
| Credit: 


1. With the debit balance at the close 
of the fiscal period. (Debit Loss 
and gain.) 


Operating supplies include such items as lubricating oils and greases, waste, etc., 
but do not include any item of repairs, or office supplies. 


INSURANCE (N6). 


Debit: i : 
1. At the close of the fiscal period with 
the insurance premiums expired 


during the period. (Credit Pre- 


paid insurance.) 


Credit: 


1. With the debit balance at the close 
of the fiscal period. (Debit Loss 
and gain.) 


O. ADMINISTRATIVE EXPENSE. 


OFFICE SUPPLIES (O01). 


Debit: 
1. With all purchases of stationery, 
printing and supplies used in the 
office. 


Credit: 
1. With the debit balance at the end 
of the fiscal period. (Debit Loss 
and gain.) 


Should there be any considerable quantity of these supplies on hand at the end of 
the fiscal year, the value should be conservatively estimated and an entry made, 
charging an asset account captioned ‘‘ Office supplies, inventory,” and crediting this 
account. The asset should be shown on the balance sheet under accounts paid in 


advance. 


TELEGRAPH, TELEPHONE, AND POSTAGE (O02). 


— 


Debit: 
1. With all payments for these items. 


Credit: 
1. With the debit balance at the end 
of the fiscal period. (Debit Loss 
and gain.) 


RENT (08). 


Debit: 
1. With the actual payments made on 
account of rent. 
2. With accrued rent at the close of the 
fiscal period. (Credit Accrued 
rent and taxes.) 


Credit: 

1. At the beginning of the fiscal period 
with the accrued rent at the close 
of the previous fiscal period. 
(Debit Accrued rent and taxes.) 

2. With the debit balance at the end 
of the fiscal period. (Debit Loss 
and gain.) 


No economic or theoretical rent should in any case be entered into this account. 
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TAXES (04), 


Debit: Credit: 
1. With the payments of all taxes (es 1. At the beginning of the fiscal pe- 
cept income taxes). riod with the accrued taxes at 
2. With accrued taxes at the blose! of the close of the previous fiscal 
the fiscal period. (Credit Ac- period. (Debit Accrued rent 
crued rent and taxes.) and taxes. ) 


2. With the debit balance at the end 
of the fiscal period. (Debit Loss 
and gain.) 


It should be noted that income taxes must not be charged to this account, but to- 
Surplus. 


Loss From Bap Accounts (05). 


Debit: Credit: 
1. With the amounts reserved out of 1. With the debit balance at the close 
the profits to cover the probable of the fiscal period. (Debit Loss. 
loss from bad debts. (Credit Re- and gain.) 
serve for bad debts.) 
MISCELLANEOUS EXPENSE (06). 
Debit: - Credit: 
1. With the cost of any items of ex- 1. With the debit balance at the close 
pense not chargeable to any of the fiscal year. (Debit Loss 
other account. and gain.) 


To this account should be charged such expenses as donations to charitable organi- 
zations or any other expense that can not properly be charged to any of the other 
accounts. 

P. TRADING ACCOUNTS. 


SEED-COTTON PURCHASES (P1). 


Debit: Credit: 

1. With the value of purchased seed 1. With the value of the inventory of 
cotton on hand at the beginning purchased seed cotton on hand at 
of the fiscal period. (Credit In- the end of the fiscal period. 
ventory, account No. Ad.) (Debit Inventory, account No. 

2. With the cost of any seed cotton Ad). 
purchased. 2. With the debit balance at the close 

of the fiscal period. (Debit Loss 
and gain.) 


To the cost of purchasing seed cotton must be added the cost of ginning and baling 
it, in order to learn its total cost. 


GINNING PURCHASED SEED COTTON (PiA). 


Debit: Credit: 
1. With the cost of ginning purchased 1. With the debit balance at the end 
seed cotton. (Credit Loss and of the fiscal period. (Debit Loss 
gain, account No. 13.) and gain.) 


2. With the cost of bagging and ties 
used in baling purchased seed 
cotton. (Credit Bagging and ties 
sales.) | 
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Great care should be used that all charges incurred in ginning purchased seed cot- 
ton have been made in this account before it is closed into Loss and gain account. 
The cost of ginning seed cotton purchased must be charged to this account in order 
that the Income and expense statement may show the true results of the operations, 
including the handling of cotton. 

This is sometimes done by crediting an income account with the amount which 
would have been received had all cotton been ginned for customers. This practice 
is entirely incorrect and has little if any justification. Itis, therefore, to be avoided 
in every case, and a more nearly correct method, as described below, should be used. 

To ascertain the cost of ginning seed-cotton purchases, the total of the items appear- 
ing on the Income and expense statement (see page 6) should be ascertained by 
filling in these items from the ledger accounts (accounts N1 to O6, inclusive). This 
amount is then divided by the total number of bales handled (including the number 
_ ginned from seed-cotton purchases), thus arriving at the unit cost per bale. The 
unit cost thus obtained is now multiplied by the total number of bales of seed-cotton 
purchases ginned, which will give the cost of ginning purchased seed cotton. Ilus- 
. tration: 


Ratalkemumiberibalesieinneds 20. 0. o 2 sae a aye ie 1, 000 
Total number bales ginned (seed cotton purchased). -.-..........--------- 150 
LGialoumMIMeTeXPENSC. .o.5 joc ashe c seo eee oe ices ag De Maran 52, 950. 00 
otaliemmnine cost ‘per bale ($2,950--1,000)_- 2 eee Peay kk os $2.95 
Cost ginning seed cotton purchased ($2.95 150)......--.2222..---2-22--- $442. 50 


Using the figure thus obtained, an entry is made as shown on page 38. 
The amount of this entry is then entered on the Income and expense statement and 
on the Cost and income analysis in the space provided. 


COTTONSEED PURCHASES (P2). 


Debit: | Credit: 


1. With the value of cottonseed on | 1. With the value of the cottonseed 
hand at the beginning of the fiscal on hand at the end of the fiscal 
period. (Credit Inventory, ac- period. (Debit Inventory, ac- 
count No. A5.) | count No. A5.) 

2. With the cost of all cottonseed pur- 2. With the debit balance at the end of 
chased. the an period. (Debit Lossand 

gain. 


* COTTON PURCHASES (P38). 


Debit: Credit: 


1. With the value of cotton on hand at 1. With the value of the cotton on hand 
the beginning of the fiscal period. at the end of the fiscal period. 
aoe Inventory, account No. ae Inventory, account No. 
i on | 5.) x 

2. With the cost of any cotton pur- 2. With the debit balance at the end of 
chased. the ay period. (Debit Lossand 

gain. 


BAGGING AND TIES PURCHASES (P4). 


Debit: Credit: 

1. With the value of bagging and ties 1. With the value of the bagging and 
on hand at the beginning of the ties on hand at the end of the 
fiscal period. (Credit Inventory, fiscal period. (Debit Inventory, 
account No. A5.) account No. A5.) 

2. With all purchases of bagging and 2. With the debit balance at the end 
ties, including freight and dray- of the fiscal period. (Debit Loss 
age on same.. and gain.) 


THE TRIAL BALANCE. 


From the discussion of the journal and the ledger in the preceding 
entries and also on pages 16 and 18, it will be noted that all entries 
made in the ledger originated in the journal. Two points, therefore, 
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must be kept constantly in mind, namely: (1) No entries are to be 
made direct to the ledger, but must be posted from original entries 
in the journal; (2) the equality of the debits and credits of each page 
of the various journal forms must be proved before any figures are 
either carried forward or posted to the ledger. It follows, then, that 
if the journal pages are proved to be in balance and the entries are 
correctly posted the ledger also must balance. In order to prove 
whether or not the equality of the debits and credits has thus been 
maintained, a trial balance must be taken of the ledger at the end 
of each month. A trial balance consists of a schedule of the open 
accounts in the general ledger showing in one column the debit 
balances and in another column the credit balances of the accounts. 
The footings of the two columns must be equal. A stock form of 
trial balance book should be obtained for the permanent preserva- 
tion of the monthly trial balances. 

After the trial balance has been completed it is necessary to “close 
the books” and to prepare a balance sheet and an income and expense 
statement in order to ascertain the results of the period’s operations 
and the financial position of the company. 


CLOSING THE BOOKS. 


By the expression ‘‘closing the books” is meant the process of 
balancing all income and expense accounts by transferrmg their 
balances to the loss and gain account. After this has been done, 
the only open accounts to be found in the ledger are the balance- 
sheet accounts which represent the assets and liabilities of the 
company. 

Preparatory to closing the books, it will be necessary to make the 
following schedules:! 


Seed cotton on hand—unginned...-.----- List showing quantity, kind, grade, and 
price. } ae 

Cotton-seed-on-hand =...2..220 2. sS22e35- List showing quantity, kind, condition, 
and price. 

Cotton on hand—ginned.........-.----- List showing quantity, class, grade, and 
price. — ; ; 

ageing One aN. oe aise ae sion List showing quantity and cost. 

SUWCSSP Oy ais AEA Lbs ed tes ea ae at List showing quantity and price. 


Accrued interest on notes receivable ?... List by name of drawer, date, time to run, 
interest rate, and amount of note. (See 
discussion, p. 21). 

Insurance premiums unexpired at the List by policy number, date, property 


end of the period. covered, time, and amount of premium 
unexpired. 
Unused stationery and printing.......... List by quantity, kind, and value. (See 
account No. Ol). 
Accrued salaries and wages....-........- List by name, time, and wage rate. 
Accrued rent and taxes...-.--.........- List by name, time, and rate. 
Accrued interest on notes payable ?_.._.. List by name of payee, date, time to run, 


interest rate, amount of note. 


1 These schedules are called ‘“‘inventories.”” ; 

2 In some cases there may be some notes receivable on hand, or notes payable outstanding. It is then 
necessary to compute the accrued interest on each class, and open two new accounts, captioned, respec- 
tively, ‘‘ Accrued interest on notes receivable” and ‘‘Interest accrued on notes payable.” The following 
journal entries would then be made: 

000 Interest accrued on notes receivable. 
Sundryimeome. 22: {SeT eA 7 kU Re GIs ee are EN ee 000 

Toset up as income and asset the earning ofinterest not yet received in cash. 

000 Miscellaneous expense. 
Acertied'interest'on notes payabletee-t24 <2) Say. Aas FESS I 000 

To place on the books the expense for interest, not yet paid. 
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Great care must be exercised in inventorying these items as the 
value of the income and expense statement and the balance sheet 
depends upon the accuracy of the inventories. This work should 
always be conducted, or at least directly supervised, by a competent 
committee of the board of directors if the business is incorporated. 

When the above schedules have been completed, extensions made 
and verified, the following journal entries should be made, The 
figures in the schedules will be those used for the entries. 


(1) 
Debit. Credit. 
000 Inventory. 
Need=cocLon puTrchasenm : : i MeeMMMmeNnN Inuuil™ aise a al kas cer nus 000 
Cottonseed purchasest eae is Ste tei Sane pl Tees all 000 
Cotton ypurchaseseh i as.:+ - Umemummmein sme meee uNm tIat i 000 
ibagoineg and: ties) purchasesss eames 2. eee we 000 
To place the inventories on the books as an. asset. 
(2) 
Debit. Credit. 
000 Insurance. 
“AD IGORIGETECS Sal Gere lets oo SaaS ooKiee Splahiowel saa 000 


To enter in the expense account the amount of insurance premiums expired during 
the year, and reduce the asset of prepaid insurance to the amount of premiums yet 
to be exhausted. 


. (3) 
000 Rent. 
000 Taxes. 
Nceruedsrent andi taxes... eee nee ee oe een 000 


To set up as expense the portion of these items which apply to the period, and are 
still unpaid. 
(4) 
000 Depreciation. 
Reserve for depreciation, Buildings..........--......-- 060 
Machinery and equipment... 000 
Office furniture and equip- 


TUES 01 Bos: ay TNS al aa) Sa es 000 
To set up the expense for depreciation, and created reserve. 
(5) 
000 Loss from bad accounts. 
Resenvextor doubtinl accounts Seer —. see ee ae eee 060 


To set up as expense the estimated loss from bad accounts for the current period, 
and to create a reserve. 
(6 


000 Custom ginning income. 

000 Cottonseed sales. 

000 Cotton sales. 

000 Bagging and ties sales. 

000 Cash discount on purchases. 
Mossand earns yh hoe Ne, ee eae Ria Ee ais aio Cieialy chek 000 


To close the income accounts and transfer gross gains to Loss and gain account. 
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(7) 
000 Loss and gain. 
Salaries'and ‘labor expense. 2... 222.2 2h 000 
Powerexpense: 2 75 Seeks Mr hiss eS) Pay. ON ne Eee 000 
Repairs: 2a8sbs 2 SR 2h Gs) ee 000 
Depreciation, .| 2. 522 seapcstls 2g. Gig |e ee 000 
Operating supplies expense.:.-. 2.52.2... Jia ate 000 
Imsarancet:(o0. 2 as Le ee 000 
Officeisirpplies:'. [022 SER AMIST | (ods Tt Ein. | Ca eee ae 000 
Telegraph, telephone, and postage...-.......-.-------- 000 
iRentipaide.. 2... sees eer so eases 000 
DAK CRU ama” ct Na napa Meme cmmpsty at, cee SOEae lana aee Be heme ie. 000 
iLossitrom’bad ‘accounts: #822 ae 2b ee ea eee 000 
Miscellaneous expense=i24.- 3224. .2.-: 224-4 000 
Seed-cotton purchases.......-.-.----- jes aaa eee 000 
Cottonseed purchases 22.3 1. j otis fag se 000 
Cotton purchases... 2e0ee Jaa ayshrce tee eee 000 
Bagging and ties purchases... j-2 54-2 see eee 000 


To close the expense accounts and transfer the expenses to the Loss and 
gain account. 
(8) 


000 Ginning purchased seed cotton. 
Wossiandigain’.. 225 Se ese cocoa ie eoerise BEEN i 000 


To charge the former account with the cost of ginning. 
PREPARING THE REPORTS. 


The above journal entries when posted to the ledger will balance 
all Income and expense accounts and leave only the Asset and lia- 
bility accounts open. At this point all the balanced accounts 
should be ruled with a double red line beneath the footings. 

A credit balance on the Loss and gain account represents the net 
profit for the year, a debit balance represents a loss. 

A trial balance (‘‘after closing”) should now be taken to prove 
that the equality of the debits and credits of the ledger accounts has 
been maintained, after which the preparation of the balance sheet 
and Income and expense statement may proceed. 

In compiling the planes sheet 1t is necessary only to refer to the 
ledger accounts and draw off the balances shown in the Asset and 
liability accounts, entering them as indicated on the form of balance 
sheet provided herein. The preparation of the Income and expense 
statement is described on page 5. 

It will be noted that while the reserves for depreciation and bad 
accounts are shown on the ledger as a liability they appear on the 
balance sheet as a deduction from the assets. 
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REOPENING THE BOOKS. 


After having prepared the balance sheet and Income and expense 
statement, it 1s necessary to make certain journal entries in order 
that the accounts for the succeeding fiscal period may show the true 
results of the operations. These are as follows: . 


! a) a 
Debit. Credit. 
000 Seed-cotton purchases. 
000 Cottonseed purchases. 
000 Cotton purchases. 
- 000 Bagging and ties purchases. 
Dp oan aN Raye eT RL en etn an Aw DDI a a Ma ee ea 000 


To transfer the inventories on hand to the purchase accounts and close the inventory 


account. 
») 


4 


000 Accrued rent and taxes. 


To close the accrued account and adjust the debits to the expense accounts. 

It will now be possible to proceed with the entries for the new 
period, and the books will then reflect the correct results of the new 
period operations. 


BULLETIN 985, U. S. DEPARTMENT OF AGRICULTURE. 


40 


Th ¢ oY TL ar 'h 00°F 60°8 ‘popawardoy Spey, 
EL G [fg 2G Th 00°C OLOT 
‘TOUMG | “MOUUTY) || USE) | TROL | sapaury) | Ly aie N Yoyo] “FUN wry] “ooMT ‘qysnog | “WOHeL | ‘sqj osor --7-" peas JO “FA 
‘and GWONVIVG, ‘SUDUVH() DNINNI) ‘daagG dO NOMISOdSI(f ‘Sq OSG 77777 7OTBq. JO“ 
VSO || (OLE JON 
p idag 
OdVv 66868 AO ULOGGE S22 ee MNT; 
a GAUTATT 
WAVY ATIVE ‘ON WIVE SCORES a ree aes “ S801) 
5 -a1q @ivg aivg 
OOIL ‘& Ppsa|eet sure Peo ee sire ie si 28» an aa ee WAV] tO UANMO 
ey) o YU 90f “AAATAC ‘faysv) ‘g ‘WV XO GAANNDD 
n 
neg ; ‘M Wee Ag ‘ANYdWOD ONINNIX) ANVIG 
66866 ON SATOKL oz6ll¢a/8 ‘soxay, ‘uusny ‘HovTg 
: Se alle Se ee ee : = (Se 
Capvoyand) °Z wWI0g—uie7shg A1OUUL)— so, Ws doi9 pue szeyiep JO nvoing 
186 Th °G Th “G Th 8 00% SGOT 60 °8 9G h O4OE 
‘ToUMG | ‘AouUTH || “Yyseg ‘joy, | Suraury | LY 'aA {ON YooyO] “unoury | “ood ‘qysnog | ‘woyxey, | “SQ OLOT ~*~ ~~ pees JO 4M 
‘Tad HONVIVE “SUDUVHD YNINNIX ‘ATA dO NOWISOdSTT Sq] 059 ~~~ ~~ OTB FO 3M 
ce SCO pen eames WON 
“06 ‘E ydagy “g se sSreleininicss siecle 
ae OaV TLL6E Sq] 0947 one L 
0S60°8 fo) CAMA ATT ‘SQL OST 777  gs014) 
— a MUVL TIVE ‘ON GIVE, Abe - 
a : rss Seep ese ied eee ee ee 
OES 0887: al oii emehreeereietr rae teen ee WUV,T LO UANMO 
OL, Gh g YMUG 90f “AATEC fayspg “g “PV XOX GAANNIY) 
¢ n 
08 °F O40 FT : “MWe AG “ANVdWOD ONINNID ANVIG 
2 ILL6S “ON “AMOI, os6r ‘Gr ‘bnp “aay ‘uusny “tovTg 


“Coyeoydng) +g IO —weyshg Ayouury—sojeunjsy dosg puv sjoyxsey JO hvoing 


A SYSTEM OF ACCOUNTING FOR COTTON GINNERIES. 


These sample entries show how the ginning tickets should be made 
up, one for each bale ginned. It should be noted that No. 39771, 
made out on Form 2a (below), contains the same information as the 
same numbered ticket made out on Form 2. 
2a, however, the information is transferred into the ginning register, 
Form 26, and from there posted to the ginning ledger form 3, whereas 
the information on Form 2 is posted direct to the ledger from the 
duplicate. 


GINNING Ticket No. 39771. 
BLANK GINNING COMPANY 
(Town.) (State.) 
Austin. Texas. 
Bale No. 39771. Mark A. B. C. Delivered to Smith. 
Ginned for A. B. Castley. 
Driver, Joe Smith. 
Farm of A. B. Castley. 
SEED COTTON. (Calculations. ) 
GOSS Mb eL Uren a eso 3,150 lbs. 1070 5. 80 
~7d . 70 
“Rea Rye Dati aM CRON SELIG 1,550 lbs. 5350 3.7100 
IN Cte Lees Se ORI Ren SS Se 1,600 lbs. 7490 
8. 0200 
Weightibale. (2... lj. 2 ses 550 lbs. Taken by Smith. 
SSC ee Neuro TaN NEON 1,070 \bs. Bought $.75 cwt.. $8.02 
Gaming at. 8.70 per Cw. s2 02... 5... 2 ein rh ately tate $3. 71 
AO CUM PRAT GIES cic ei ai ss Daan er ee ae 2.00 
_ Total charges. -. MEAG MIE 0 Say nal anal oy Wal 
Balance paid to A. B. Castley. Ck Nom025).) epee) a Bal 
(Calculations. ) SEED COTTON BOUGHT. 
1. 00 100 bs, @ $:08 per lb. ccio ke Mee $3. 00 
. 038 Plus: balance above 2 capes aus amined se aac Pn Gil 
3. 00 
aid bya CkNio:) 1025xto) Ai... C astley eee see ee rer thie le jciae BL Cyl 


Not responsible for cotton left on yard. 
BuLankK GINNING CoMPANY, 


By J. M. W. 


Bureau of Markets and Crop Estimates—Ginnery System—Form 2A. 


This is to be put up in duplicate or triplicate, depending on whether the State law requires a copy to 
be furnished to the landlord. 


In the case of Form 
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BLANK GINNING COMPANY. 


No. 1726. 


ACCOUNT. 

Ginning @-c5-a8. pl Sd Mealy poe eace eee Lee Date, Aug. 20, 1920 
Bagging and Ties...| 4 | 00 Received from ra Jones 
Accts\Rec.0/). (222 Blaee | Twenty-eight Dollars 75 Cents 
NotessRec. 222 .si-c5].- eae For Account in full. 
CottonSold!.2 2.2.22: 1 | 75 By 1M. WHITE, 
Cotton Seed. ....... 14 | 25 Manager. 

Total sseenaen 28 | 75 


Bureauo Marketsand Crop Estimate—sGinnery System—Form 4. 
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WASHINGTON : GOVERNMENT PRINTING OFFICB : 1921 


= INS f} Contribution from the Bureau of Entomology 


Lr. L. O. HOWARD, Chief 
Washington, D. C. WV December 3, 1921 
By H. E. Ewine, Specialist in Mites. 
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INTRODUCTION. 


Notwithstanding the obvious economic importance of chiggers, 
and an almost universal acquaintance with their injury, little has 
been done in the past to ascertain their habits in nature or to find 
efficient methods for their control. Because of these facts the writer 
decided early in the season of 1919, with the approval of Dr. L. O. 
Howard, Chief of the Bureau of Entomology, to begin a series of 
experiments and observations on their biology and control. The 
work was started in June of that year and continued until the fall of 
1920. Hor various reasons it was thought advisable to discontinue 
the work then for some time, hence the results thus far obtained have 
been prepared for publication. It is the expectation of the writer, 
in the near future, not only to complete the life history for at least 
one of our species, but to give a synopsis of the taxonomy and dis- 
tribution of the species occurring in the United States. 


SPECIES CONCERNED. 


Years ago C. V. Riley (10) described from this country (“south- 
western States”) two chigger species under the familiar names of 


* Reference is made by number (italic) in parentheses to “literature cited,’ page 19, 
55672 °—21 1 
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Leptus americanus and Lepius irritans. Although these names have 
been used frequently in American literature dealing with economic 
entomology, and the figures of Riley’s two species often copied, the 
present writer is bound to confess that after studying carefully 
Riley’s descriptions and figures and some of his microscope slides 
(types?) he has been unable to correlate either americanus or irritans 
with the two species with which he is familiar. Further than this, it 
can now be fairly definitely stated that americanus is not a species of 
Trombidiidae at all, but is rather a species of the family Eryth- 
raeidae, a group to which the genus Leptus really belongs, as Riley’s 
figure clearly shows. Leptus irritans is 
the larva of a species of Trombididae, 
but the characters given by Riley are not 
even of generic value; hence it appears 
that it will never be known certainly what 
species his 7rritans 1s. 

In New Jersey, Maryland, the District 
of Columbia, Virginia, and southeastern 
Towa there is apparently a single chigger 
species. The writer has examined many 
specimens from these sections and finds 
that they are all the same. 

In the northern and western part of 
the United States there is another very 


Fic. i.—Dorsal view of an : : i 
American chigger (legs omit- Closely related species which’ has the 
ted), X 150. This drawing body shaped exactly like the first men- 
was made from specimens in i ‘ 
the University of Minnesota tioned but has more dorsal spines on the 


collection, which were taken gbdomen, and fewer branches or barbs 


at Lake Minnetonka, Minn. aU iis : 
on the palpal sete. This is the species 


studied by C. W. Howard (6). Specimens have been examined from 
Minnesota and Kansas. 


NOTES ON SEASONAL HISTORY. 


Chiggers are especially pests of the summer months, as has long 
been known, but the period of their activity has not been known, 
even relatively. During the year 1919, at Washington, D. C., the date 
of the first record of larve attaching themselves to man was July 2, 
and by July 17 larvee were present in great abundance. On the 
latter date the writer was severely attacked. During the remainder 
of July and the whole of August the chigger larve continued in 
great abundance, and almost daily records of their attacks were 
obtained. In September the attacks were much less severe, yet con- 
tinued. On 'September 22 several larve attached themselves to man 
at Chesapeake Beach, Md. No records for the northern part of the 
United States of chigger attacks in October have been brought to 
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the writer’s attention, but some of the larve are probably active 
during this month. 

During the season of 1920 the chiggers were first noted in south- 
eastern fowa on June 24, when several attached themselves at Keo- 
sauqua, where they were present in the State park. 

How chiggers pass the late fall and winter is not known, and will 
not be known until more work is done on the life history of the 
species and something is known of the nymphal and adult instars. 


LOCAL DISTRIBUTION. 


Investigations of the last year and a half have thrown much light 
upon the local distribution of our chiggers, which in turn may fur- 
nish the clue for locating their natural hosts and thereby give us 
an opportunity to rear the larve to maturity. 

Around Washington, D. C., the chiggers usually have been encoun- 
tered where there was a heavy growth of wild brush or blackberries. 
They are not found in cultivated fields or where the ground is bare 
or in well-kept parks and lawns. Usually they are absent from 
meadows and from weed patches unless some kind of growth of 
canes or shrubbery is present. They are always encountered to some 
extent in woodlands, but are present in great numbers only where 
there is a considerable growth of underbrush. 

In the State of Iowa the chiggers have an even more interesting 
distribution. Here whole counties in the northern part of the State 
are apparently free from them notwithstanding that conditions for 
them seem ideal. The writer has collected mites for years about 
Ames, Iowa, and on many occasions has made special trips in search 
of chiggers, but has never found a single specimen in this locality. 
Yet the town of Ames is almest surrounded by woods and hemmed 
in by two creeks, and there are situations almost exactly like those 
along the lower Des Moines River, where chiggers are abundant. 

Judging from the records up to date, chiggers are only present 
along the main river courses in the south-central, southeastern, and 
eastern parts of Iowa. From the city of Des Moines north along 
the Des Moines River the writer has not been able to collect speci- 
mens, although the attempt was made in several localities. 

The environment found necessary in Iowa is the same as that in 
Virginia or Maryland, since nearly all the land is given over to 
cultivation; however, chiggers are found only in a relatively small 
area, while in the East they are found over very extensive ones. 


HABITS OF UNATTACHED LARVA. 


The belief has been almost universal that chiggers in this country 
are found in the grass. Observations have failed to confirm this 
theory. It was found that our northeastern species occurs almost 
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exclusively at or near the surface of the soil. In this respect the 
larvee differ from tick larvee, which climb up on vegetation of various 
kinds and remain in wait for a host. People frequently get chiggers 
when they go into the grass, but our eastern species approaches from 
the ground. The mites can be found in surface scrapings, but re- 
peated attempts to recover them from growing vegetation have 
failed.? 

If chiggers attack man almost solely from the ground the question 
may be asked, How are we to account for attachments around the 
waist, under the armpits, and about the eyes? Again, observations 
show that chigger attacks are seldom made above the waistline, 
unless the clothes are quite loose around the waist, or the individual 
has been sitting or reclining on the ground. When one simply walks 
through a chigger-infested region, the larve are first found about 
the feet and ankles. Here they can be seen with a hand lens.. They 
run with great rapidity, so fast in fact that it is very hard to catch 
them. From the ankles they spread upward, few as a rule attaching 
here, unless the clothing is tight; if so, many may attach. As they 
pass upward many of the larvee either stop themselves or are stopped 
at the garters, if these are worn below the knees. If they pass the 
garters large numbers will attach in the space under the knees. 
Those that pass the knees usually go as far as the waistline before 
they attach. 

Two factors are of importance in regard to the localization of 
chigger attachment—the tightness of the clothing at certain parts of 
the body and the thickness of the skin. The garters around the legs 
and the belt around the waist act as semieffective barriers. For a 
great many minutes, sometimes for a few hours, the larvee run over 
the skin hunting a favorable place of attachment. These rapidly 
moving larvee are halted by the garter or belt pressure, and after 
struggling some time either to pass through the mesh of the clothing 
at these points or to extricate themselves may attach without further 
search. The writer has watched these active larvee on the skin of 
man before and after attachment and finds that tight clothing does 
not aid them in “digging in” by furnishing a fulcrum, as has been 
supposed. In fact, it was found experimentally that chiggers do not 
“dig in,” as has been so frequently stated, but remain attached ex- 
ternally like a tick does. 

The thickness of the skin is of great importance in localizing chig- 
ger attachments. Where the skin is unusually thick the larve 
attach with great difficulty or not at all; and of those that do attach 


2Dr. F. H. Chittenden has reported to the writer chigger attacks coming from over- 
head vegetation. ‘The writer has never experienced such attacks, and up to the time of 
the preparation of this paper none had been reported to him. It may be that a second 
species, which is relatively rare, occurs in this vicinity, as Dr. Chittenden suggests. 
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many can not remain attached during the body movements of the 
host or are not able to reach the lymph supply of the true skin and 
engorge. Of the thousands of chigger attachmcnts observed by the 
writer, not a single one was found on the calloused parts of the 
hands or feet. 


HOSTS. 


It was the belief of earlier entomologists that chiggers hved upon 
the juices of plants. That C. V. Riley shared this common belief is 
evident from the following statement (20) which he made in regard 
to one of his species: 

The normal food * * * must, apparently, consist of the juices of plants 


and the love of blood proves ruinous to those individuals who get a chance to 
indulge it. 


When it was learned by actual rearing experiments that several of 
the species of ‘Trombidudae were normally parasitic on terrestrial 
tracheates, this older theory was dropped, and it was commonly as- 
sumed, and frequently stated, that the chigger larve were normally 
parasitic on insects and closely related invertebrates. This belief 
was equally shared by the mite specialist and the general ento- 
mologist; but that the chigger larvee could be normally parasitic on 
vertebrates was never suspected; in fact, the references to their 
“death feast” on man or domestic animals continued as numerous 
as before. - 

When the writer began, in the summer of 1919, his search for the 
natural host of the species occurring in Virginia and Maryland, he 
collected all insects found parasitized with trombidiid larvee. ‘These 
larvee were examined to see if any of them belonged to the species 
attacking man, or were in fact true chiggers. Although many in- 
sects and other tracheates were found parasitized, in no instance did 
these parasitic larve prove to be the species attacking man. 

Not satisfied with this method of investigation, another was in- 
stituted. On some vacant lots that had grown up to a considerable 
extent in blackberries and which were very heavily infested with 
chiggers (over a hundred attached in less than two hours), insects of 
all kinds were collected. There were hundreds of them and scores 
of species. 

These insects were taken to the laboratory and examined both 
alive and after killing in cyanide bottles, and in no case was a 
single specimen of our eastern chigger found. The sweepings and 
other collections were so thorough that this observation convinced 
the writer that the chigger found in the vicinity of Washington is 
not a normal parasite on terrestrial tracheates that live above the 
ground. 
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Although never believing in the old vegetarian theory of the 
earlier entomologists, the writer decided to give this theory a test. 
First a minute examination was made of the blackberry plants, in- 
cluding al! parts both in and above the ground. Nota single chigger 
was found on them. Then the examination was extended to the 
other plants growing on the vacant lots—goldenrod, several grasses, 
and a number of common weeds. Each plant species was taken by - 
itself, specimens were pulied up, shaken over white paper, taken to 
the laboratory, and even examined in parts with the microscope. 
After several days of fruitless attempts to locate the larve feeding 
on plants the work was stopped, for evidently they could not have 
been feeding normally on these, or at least a few of their enormous 
numbers wouid have been encountered. 

About this time there appeared in this country the extensive paper 
by Drs. T. Kitashima and M. Miyajima (7) entitled, “Studien ueber 
die Tsutsugamushi-krankheit,” in which is given, among other 
things, a summary of the work on the life history and habits of the 
Japanese chigger, Zrombicula coarctata Berlese (1). These writers 
claimed to have reared this chigger mite from field mice and to have 
established the fact that it was normally parasitic on the same. A 
few days later Dr. Miyajima, who happened to be visiting in this 
country, called at the Bureau of Entomology while in Washington. 
During his stay he reiterated his statement that the Japanese chigger 
was normally parasitic on field mice and also said he believed that 
it normally parasitized various other mammals. 

Following the conference with Dr. Miyajima, it was decided at 
once to investigate the small rodents which were known to exist in 
the vicinity and on the ground of the infested lots. A dozen traps 
were procured and trapping began with these on September 13 and 
continued until September 24. In all, traps were set in 21 different 
situations, including 13 in the infested area and 8 on adjoining unin- 
tested ground. Small mammals, chiefly rodents, were caught and 
examined microscopically in the laboratory as follows: 


September 138____ 4 September 18________ 2 September 23________ al 
September 15________ 3 September 19________ 1 September 24_-_-____ 1 
September 16________ 1 September 20_-__---_ al 
September 17_----_ __ 2 “September 22>. = - al 


Tn all, 17 small mammals were caught, all within 11 days. Among 
those obtained the following were determined by Dr. Ned Dearborn, 
of the Bureau of Biological Survey: House mouse (A/us musculus) ; 
common meadow mouse (Jicrotus pennsylvanicus) ; short-tailed 
shrew (Llarina brevicauda). 

Not only were the skins of these mammals examined carefully, but 
the ears and some of the other parts were removed and washed 
violently in alechol and the washings examined. As a result of these 
examinations not a single chigger was found. 
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This examination of the small mammals of the infested area, it 
should be noted, was made late in the season. It is possible that if 
the trapping had been done earlier, different results would have been 
obtained. During the summer of 1921 such trappings are planned 
for the months of June and July. It will be interesting to observe 
the results. 

Among other hosts held under suspicion were reptiles. Tortoises 
were found in the vicinity of the infested area. These were caught 
and examined, but no chigger larvee were found. Early in July, 
1920, Mr. William Palmer, of the National Museum, captured a large 
king snake, Lampropeltis getulus getulus, at Chesapeake Beach, Md., 
that had hundreds of mite larve attached to its skin, between the 
scales. He brought the snake to the Museum, and when it was 
shown to the writer a few days later it had molted. In the cast 
skin were found hundreds of trombidiid larve in various stages of 
engorgement. An examination of these showed them to be no other 
than the chigger that attacks 
man along the Atlantic slope. 
Parts of the cast skin with 
chiggers attached were placed 
in breeding cells, and chig- 
gers that appeared fully en- 
gorged were likewise placed in 7%, 2-,Right celcem ofa cherermitearra 
breeding cells, but in neither specimen taken at Lake Minnetonka, Minn., 
case did any of the larvee e aha to the University of Minne- 
transform into nymphs. 

Those attached to the skin of the snake remained attached and 
soon died unless forcibly removed. The actions of the chiggers 
in remaining attached to the skin after the latter was cast and their 
dying in this attached position would seem to show that the king 
snake is not a natural host. Further, it is known that chiggers exist 
in enormous numbers where very few snakes of any kind are found. 

The determination of the natural hosts of our American chiggers 

has not been made. Further investigation along this line is needed. 


INJURY. 


CHIGGER INJURY CONFUSED WITH MANY OTHER KINDS OF INJURY. 


Of the many complaints about chiggers that have come to the 
writer, a very large number, fully one-half in certain sections, were 
found upon investigation to be due to hives, caused by the disagree- 
ment of some food eaten and probably accentuated by hot weather. 
A very large number of complaints supposed to be concerning 
chigger attacks were found to be due to nettling from some thorned 
plant. Serious attacks in a front lawn in Virginia, reported to be 
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due to chiggers, were found to be due to Hyletastes missouriensis 
Ewing, a gamasid mite, the habits of which are not well known. 

Injury from fleas is very similar to the first-stage injury of chig- 
gers, and since fleas soon leave their hosts and chiggers are so small 
that they frequently are overlooked, flea injury is mistaken for 
chigger injury. A careful examination with a hand lens will enable 
one to see the attached chiggers and prevent confusion of flea injury 
with an attack by chiggers. 


DO CHIGGERS PENETRATE THE SKIN? 


Both among entomologists and the public generally there is a 
belief that chiggers burrow into the skin. C. V. Riley (Z0) states 
in regard to his irritans that “This mite 
is able to bury itself completely in the 
flesh.” In speaking of the same chigger, 
Osborn (8, p. 252) sys: “It is brushed 
from the leaves of various plants onto the 
hands or clothing of people and to the 
bodies of other animals, and the mite then 
proceeds to burrow into the skin.” 

To find out whether chiggers penetrate 
the skin or not, and also to observe their 
injury, resort was,made to experimenta- 
Wie. 3-_View showing the tion. On July 15, 1919, the writer exposed 
- method of attachment ofa the left calf and ankle to chigger attack, 

aot a Teaeine. 5 pare and after the mites had settled numbered 

of a “slice” of skin, made 10 individuals by writing on the flesh near 

Pee eee 4 the miteswith ink. Daily observations were 

made on these chiggers, using low and high 
power lenses, for the next eight days. It was observed on the first 
day that the mites attached only by their mouthparts and in no way 
burrowed into the skin. Observations on the second day showed no 
change; in fact, after once attaching to the skin by their mouthparts 
the larvee became quiescent and did not change their position until 
they dropped off. 

By means of a razor blade several individuals were removed by 
slicing off a small area of the epidermis around them. When this 
“slice” of epidermis was examined under a high-power micro- 
scope objective it showed the attachment as represented in figure 3. 
The hooked and ventrally barbed cheliceree were thrust into the 
epidermis only, and the palpal claws were found forced downward 
and backward into the epidermis. After both the cheliceree and 
the palpi have been inserted in this fashion they hold the larva 
locked, as it were, to the skin. This was made evident by watch- 
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ing the actions of larvee with high-power objectives after they had 
been removed with a “slice” of epidermis. They wriggled first 
one way, then another, pulled with all their strength backward and 
forward, gave side twists, and in fact strained in almost every pos- 
sible way until released. One individual was timed during this 
process, and it took it seven minutes to free itself from the hold it had 
obtained on the epidermis. 

These observations were repeated upon a lot of 16 individuals for 
nine successive days. They were numbered as before, and daily ob- 
servations made upon them. Not only did none of 
these larvee burrow into the skin, but they remained 
attached only by their mouthparts and -engorged 
like ticks. Later they released this hold and fell off. 


DO CHIGGERS ENTER THE PORES OF THE SKIN? 


Some authorities, while not believing that chig- 
gers burrow into the skin, yet hold that because 
of their minute size they enter the pores and thereby 
cause much inflammation and other injury. This 
point has been carefully investigated. Of the 26 
numbered individuals that were observed and stud- 
ied daily, 21 were attached to the smooth surface 
of the skin, while 5 were attached at the bases of 
hairs, each having the capitulum thrust into the 
mouth of the hair follicle as shown in figure 4. 
Not a single one had penetrated a pore or hair 


Fie. 4.—‘“‘ Slice” 


follicle. . 

The species occurring in the northeastern part of 
the United States shows a tendency to attach at the 
mouth of hair follicles. It may be that the larvee 
actually try to enter. They are prevented, however, 
from doing so under normal conditions of the skin 


of epidermis from 
the skin of calf 
of leg showing 
method of at- 
tachment of east- 
ern chigger in 
mouth of hair 
follicle. 


by the small diameter of the follicles themselves. 

For this same reason it would be impossible for chiggers to enter the 
pores of the skin, unless the latter were greatly dilated as a result of 
some skin trouble. In diameter the pores of the skin range from 
20 to 50 p, according to Piersol. The width of an unengorged larva 
from either the western or eastern part of this country is approxi- 
mately 150 y. Thus it is seen that unless the pores were unusually 
dilated the mites could not enter if they would. 

In the case of persons who have just cleaned out the pores of the 
skin after a long period of negligence, it would be possible for the 
mites to enter some of them, as, for example, pores dilated by come- 
dones. The writer has observed such pores dilated until they were 

55672°—21—Bull. 986-———2 
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fully 400 or 500% in diameter. These pores, however, are most fre- 
quently on the face or neck—regions seldom attacked by chiggers. 
In all the observations made, including many hundred, of chigger 
attacks, it has always been possible during the early stage of attack 
to locate the chiggers themselves or their evident places of attach- 
ment, and this has always been on the surface of the skin or in the 
mouths of hair follicles. 


DIFFERENCE IN SUSCEPTIBILITY. 


Another common belief among the public and entomologists is 
that a great difference exists between persons in susceptibility to 
chigger attacks. Such a difference usually has been assumed to be 
physiological. Observations were made to ascertain the foundation 
for such a belief, if any existed. Upon several occasions it was 
observed that there was a difference in injury to people who appar- 
ently had all been exposed equally to the attacks of chiggers. It 

was found in most cases, however, that although all members went 
on the same picnic, or collected berries in the same patch, or made 
the same journey, they were not equally exposed to the attacks of 
the mites. Particularly three fundamental differences were found: 
First, a great variation in the clothing, especially about the feet and 
ankles; second, a variation in the actions of the persons, some never 
sitting or reclining on the ground; and third, a great variation in the 
intensity of chigger infestation even over a smb area. Observations 
clearly show that these are usually the reasons why some members of 
a party are but slightly attacked while others are driven almost 
frantic. 

Laboratory tests show that chiggers attack by preference where 
the skin is very thin and the flesh wrinkled or tender. Field observa- 
tions also have brought out the fact that women and children suffer 
more from a given number of chiggers than men do. In other words, 
a correlation exists between thin skins and seriousness of cnitesr 
attacks. This, however, is the only way in which certain dhicentes 
in the seriousness of ehisace attacks between individuals equally 
exposed could be Seplained. Although hundreds of people were 
found susceptible to chigger attacks, no one was found who was 
clearly shown to be immune. 


LOCAL INJURY. 


Since there has been so much confusion in regard to chigger in- 
jury, a careful tabulation was made daily in the case of two lots of 
infestations. The first lot of 10 individuals, located on various parts 
of the leg below the knee, were numbered and notes made daily upon 
the appearance of the eel area around each jon of attachment, 
with the following results: 
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Attachment of chiggers followed irregularly within a few hours 
after exposure. The itching which appeared during the latter part 
of the first 24 hours following attachment grew in intensity. At 24 
hours after attachment not a single papule had appeared at any one 
of the 10 points of attachment. During the second day swelling 
subsided, and the pinkish coloration around the puncture points was 
followed, first by a light blood-red and later by a deep blood-red 
color. The immediate area around each larva changed to a whitish 
color, and the discolored area as a whole was large and in some cases 
mottled with light and dark red. The itching sensation reached its 
maximum the second day. 

During the third day after infestation most of the spots changed 
from the pinkish or light blood red of the second day to a dark 
blood-red or purplish red. At the end of the third day one-half of 
the larvee had become detached. 

During the fourth day few changes were noticed. One more larva 
had dropped off, and a few of the spots were observed to be lighter 
in color than the day before. 

During the fifth day all the remaining larve dropped off. Spots 
retained most of their color and in four instances small water blisters 
developed near the center of discolored spots. 

On the sixth day the color of the spots continued to fade and in 
one instance was practically lost. 

During the seventh day several of the spots regained almost their 
normal flesh color. Five water blisters were observed, but only one 
was conspicuous. 

On the eighth day the discoloration had entirely disappeared in 
one instance and almost so in two others. Two water blisters were 


left.? 


GENERAL DISTURBANCES. 


Ags has been known for many years, general disturbances fre- 
quently follow serious attacks from chiggers. Among the most 
serious of these is the development of a fever and a temporary up- 
setting of certain nervous responses. Oudemans has recently called 
attention (//, p. 10) to the narrative of Alfred Russel Wallace rela- 
tive to the latter’s experience with chiggers in the Malay Archipelago. 
This eminent naturalist wrote: 


All the time I had been in Ceram I had suffered much frdm the irritating 
bites of an invisible acarus, which is worse than mosquitoes, ants, and every 
other pest, because it is impossible to guard against them. This last journey 
in the forest left me covered from head to foot with inflamed lumps, which 
after my return to Amboyna, produced a Serious disease, confining me to the 
house for nearly two months * * *. 


®The appearance of these water blisters is well illustrated by Riley and Johannsen 
(11, fig. 43). 
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In this country Prof. Herrick (4, p. 317-325) has made observa- 
tions on chiggers in various parts of the United States. He says: 

Very often a slight fever accompanies the eruptions and the patient is liable 
to lose sleep and suffer almost unbearable torture. 

In regard to the general disturbances caused chickens the same 
authority states (5, p. 258-260) : 

The chicks seem to contract a diarrhea, grow Weaker and weaker, and 
finally die. 

Where the attacks from chiggers are slight, as a rule, no general 
symptoms are produced. When there is a sudden attachment of 
several hundred larve general symptoms may result. The irritation 
produced by such a large number may prevent sleep for several nights 
in succession and thereby upset or disturb digestion. Also, a peculiar 
nervous disturbance may be caused. This may be brought about by 
toxins injected by the larve or by some other cause. 

During the months of July, August, and September, 1919, the 
writer on many occasions was attacked by chiggers. Some of these 
attacks were severe and on more than one occasion blood-red spots 
larger than a half dollar were left. As a result of these repeated at- 
tacks a peculiar nervous effect was produced. During parts of the 
day a feeling of lethargy was noticed, yet to many things a hyper- 
sensitiveness was produced. ‘This irritable state became so pro- 
nounced at times as to make productive work all but impossible. 
With this upsetting of the nerves, interference of bodily processes 
was observed to a considerable extent. It was only after the cool 
days of November that a normal condition was restored. 


RELATION TO DISEASE. 


Until the work was begun in Japan on the cause of flood or river 
fever (“tsutsugamushi-krankheit”) some 15 years ago, chiggers had 
enjoyed an almost complete freedom from suspicion as actual disease 
carriers. As the work on this deadly disease progressed, however, 
they were soon held to be implicated in some way and finally shown 
to be the active carriers of the virus of this disease. 

The results of various Japanese workers show that this disease is 
caused by a nonfilterable virus which is transmitted by means of the 
chigger bites toman. The natural reservoir is apparently the normal 
hosts of the chiggers, chiefiy field mice, as only a small percentage 
of the larvee are infected. Kitashima and Miyajima (7, p. 232) state 
that while “ tsutsugamushi-krankheit ” is similar to typhus fever and 
Rocky Mountain spotted fever in that the virus is nonfilterable and 
arthropod-borne, yet the disease itself is quite different from either. 

River fever is a very deadly disease, as about one-third of all the 
cases are fatal. The only regions of the country affected are those 
along the water courses or in lowlands. Various attempts have been 
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made to discover and work out the development of the causative or- 
ganism, but to no avail. 

Among the various substances that have been employed in medica- 
tion in connection with the disease the following have been used with 
negative results: Quinine, iodine, quicksilver, arsenics, and staining 
preparations. From the beginning to the subsidence of the fever 
salvarsan and trypan red have been used with very poor results. 
An attempt has been made experimentally to utilize a serum for the 
disease, but without results. 

As chiggers are parasitic only in their larva stage and do not 
change hosts, it appears that the causative organisms must be trans- 
mitted from larva to nymph, to adult, thence to egg and to larva 
again. Such a development, although a little unusual, already has 
a near parallel in the case of the protozoan Piroplasma bigeminum, 
the organism of Texas fever, which is transmitted from mother to 
egg to larva or to nymph, in its alternate host, the North American 
fever tick, Margaropus annulatus Say. | 

In view of what is already known in regard to the transmission of 
river fever, the biology of the chigger mites, and the general symp- 
toms following their serious attacks on man and domestic animals, 
the writer how predicts that in the next 50 years other serious dis- 
eases will be shown to be transmitted by these acarids. Should these 
mites become the transmitters of fatal diseases of domestic animals 
on a large scale it would be found that the protection of cattle or 
sheep from them would present a very difficult problem, as the mites 
are so minute and so widely distributed in woodlands and along water 
courses. : 

CONTROL. 

In the case of man much protection can be had from chigger at- 
tacks by properly clothing the lower extremities or by the application 
of repellents either directly on the skin or on the under garments. 

PROTECTION AGAINST CHIGGER ATTACK. 


Since the unengorged larve are not over 150y in width, it is seen 
that they can pass through the mesh of many kinds of garments; 
it is easy, however, to wear those of a weave tight enough to prohibit 
the larvee from passing directly through the cloth. The employment 
of tightly woven cloth, or other materials which are impervious to 
the larvee, nevertheless, is not enough. These garments must be worn 
so as to fit tightly around the edges or the larvee will yet have an 
avenue of entry. 

Tt was frequently noticed that half-shoes exposed the ankles, and 
for that matter indirectly the whole body, to much more serious 


*The control of chiggers affecting poultry is considered in Farmers’ Bulletin 801. The 
measures given in the rresent bulletin have reference more particularly to chiggers as 
parasites of man, 
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attacks than topped shoes. This the writer demonstrated himself 
many times. High-top shoes or, better yet, laced boots, gave a con- 
siderable amount of protection. On several occasions the writer was 
accompanied on his trips by Mr. W. W. Diehl, of the Bureau of 
Plant Industry. Mr. Diehl demonstrated well how the body could 
be protected by wearing topped shoes and spiral puttees. The latter 
were wrapped tightly about the calves and gave almost complete 
protection. 

Concerning this method, however, there are two objections: First, 
it causes a considerable discomfort to wear such tight and rather 
heavy clothing during the hot season, and second, if the individual 
sits down, reclines, or brings the hands in frequent contact with the 
surface of the ground, the chiggers will attack in considerable 
numbers. 

Another method of gaining protection which has been tried in the 
past is to use some repellent on the skin or on the clothing. Sulphur 
has long been recommended for this purpose and Dr. Chittenden 
(2, p. 5) calls it “a sovereign remedy for mites.” <A test of its 
efficacy was made as follows: 

At East Falls Church, Va., on July 25, 1919, before going into a 
well-known infested area, the left stocking and the lower part of the 
underwear on the left leg were dusted inside and out with flowers 
of sulphur. The sulphur was applied by the “ pinch method,” fol- 
lowed by rubbing. About a tablespoonful was used. From 2.30 p. m. 
to 4.20 p. m. there was exposure to attack in the infested area, and 
at the end of this time a laboratory examination was made. On the 
calf and ankle of the untreated leg several chiggers were observed, 
all unattached and running about very energetically. On the calf 
and ankle of the sulphured leg not a single chigger was found. Later, 
at 9.45 p. m., another examination was made. The untreated leg 
had a large number of chiggers attached, these being distributed 
from the ankle to the hip. The treated leg did not have a single 
chigger attached. 

On August 4, 1919, a test was made to see if a dusting of sulphur 
on both sides of the clothing was any more eflicacious than dusting 
on one side only. The stocking and underwear below the knee on 
the left leg were sulphured by the “ pinch method,” both inside and 
out. The stocking and underwear below the knee on the right side 
were sulphured as before, but only on the outside. 

At 3.30 p. m., after exposure, an examination of both legs failed 
to reveal a single chigger. It was noticed also that there was much 
more sulphur adhering to the left leg than to the right. A later 
examination at 11.30 a. m. the next day failed to reveal a single 
chigger on the left leg and only one chigger wheal on the right, this 
being near the instep of the foot. 
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It would appear from this that the dusting with sulphur inside 
the hosiery and underwear is sufficient if it is so applied as to be 
well distributed. Later tests fully demonstrated that a single appli- 
cation was sufficient if well distributed. 

The “ pinch method,” i. e., applying a powder insecticide by pick- 
ing up small amounts with the thumb and fore finger, while well 
adapted for dusting lousy chickens, for example, was observed to 
be both tedious and wasteful, hence other methods were resorted to. 

Application by means of a talcum shaker was made on August 
9, 1919, followed by exposure at Vienna, Va. Examination that 
night showed it to be 100 per cent effective. 

On August 15, 1920, application was made with a pepper shaker. 
A considerable tendency of the sulphur to clog the small holes of 
the top was noticed, but by violent agitation a fairly even appli- 
cation was made. Only the inside of the stockings and the lower 
part of the underwear were treated. Exposure for about 3 hours 
was made in the woods north of Chesapeake Beach, Md. Later 
examination showed 100 per cent efficiency. It should be added 
that if sulphur is dusted by means of a salt or pepper shaker, after 
the operation all unused sulphur should be removed and the con- 
tainer washed. This will prevent the tarnishing of the metal parts 
of the shaker. 

Mr. Flint, of the State Natural History Survey of Illinois, states 
that he has applied sulphur by means of a small bag and also by 
the “pinch method,” with good results. Dr. J. W. Folsom also 
reports good results from sulphur treatment by the “ pinch method.” 
During the summers of both 1919 and 1920 several members of 
the bureau staff tried the use of sulphur, and in every case good 
results were reported and usually complete protection. 


DESTRUCTION OF BREEDING PLACES. 


It is hoped that the observations made on the habits and local 
distribution will enable much more to be done to advantage in de- 
stroying the breeding places of chiggers. Especially is this method 
of attack to be recommended about private dwellings and in poorly 
kept public parks and at summer resorts. Already its feasibility 
has been demonstrated. In and around Washington many chigger- 
infested lots or fields have been automatically rendered free of 
chiggers by turning these to cultivation or cleaning away the rough 
growth. Prof. F. L. Washburn (72) has the following to say in 
regard to the effect of cutting down bushy growth in Minnesota: 

Capt. Zimmerman, living on Enchantment Island, Lake Minnetonka, having 
found this pest troublesome on his own island and upon the neighboring Phelps 


Island, has reduced their numbers materially by cutting out much underbrush, 
thus letting in the sunlight. ; 
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A well-known golf course was laid out west of the District of 
Columbia in a region heavily infested with chiggers. Later an 
investigation showed that the sodded areas where the balls were 
played were quite free from chiggers. When persons went into the 
patches of rough growth between or around these areas they were 
attacked by chiggers. 

A chigger-infested lot in East Falls Church, Va., was cleared of 
rough growth and a house put on it during the summer of 1919. 
These operations destroyed the breeding places of the chiggers. 

Of all the growths that favor the harboring of chiggers none is 
more favorable than wild blackberries or wild dewberries. Wild 
blackberry patches in Virginia and Maryland invariably were found 
to harbor immense numbers of chiggers. Where such patches are 
located at very objectionable places their obliteration would seem 
justified. The fruit produced by these wild canes is of a good quality, 
however, and constitutes not a small item in the summer food supply 
of the country; hence a wholesale destruction of wild blackberries 
would be both rash and foolish. 

Dr. Chittenden has mentioned (2) the value of cattle and even 
of the passing of many persons in destroying chiggers. In 1914 (3) 
he published the results of a conversation which he had with Mr. 
William N. Irwin (through an error given as E. F. Erwin), 
who before his death was connected with the Department of 
Agriculture; in this conversation Mr. Irwin stated that he con- 
sidered cattle inadequate where a large area was to be dealt with. 
He claimed, however, that he had experienced good results where 
sheep were used instead of cattle. The efficacy of sheep in chigger 
eradication thus being shown, an explanation of their agency and its 
effect on the chiggers is due. Dr. Chittenden claimed that the value 
of cattle in chigger control came from the trampling of the pests, 
and he would explain in the same way the benefits from the utiliza- 
tion of sheep, adding, however, that the sheep are probably more 
effective, by “ keeping the grass more tightly cut than would cattle.” 
Mr. Irwin explained the agency of the sheep as being due in part 
to the ascent of their legs by the chiggers and their destruction 
through contact with the oil in their wool. The present writer would 
explain this observed difference between the efficacy of cattle and 
sheep as being due chiefly to the food habits of the latter, the sheep 
not only keeping the grass more closely cropped, but also feeding 
to a considerable extent on the leaves of shrubbery. 

Just what the value of a certain amount of shrubbery is to chig- 
gers is not known in the case of our species. It may furnish a favor- 
able environment for the natural hosts of the parasites, or furnish 
the necessary environment for either the nymphs or adults of the 
chiggers, or both these instars, or furnish a proper environment for 
the larvee. 
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It has been stated that the cropping or mowing of grass lets in 
more sunshine and in this manner destroys the chiggers. This can 
hardly be the case, however, as larvee have been handled and exposed 
frequently in the bright sunshine and no ill effects to them noted. 
In the field also, where there is only a scant growth of dewberries and 
an abundance of sunshine chiggers may be found in great. numbers. 

Chiggers are almost semiaquatic and will endure frequent sub- 
mergence. In the laboratory they do well, if not their best, in an 
atmosphere near saturation. This humidity requirement will help 
explain the advantage of a rough growth to the species, which lives 
almost exclusively at the surface of the ground. In most situations 
it may be that the moisture is only sufficient when the ground is 
clothed with a considerable growth of vegetation. Thus the effect 
of sunshine would appear to be indirect and to destroy the chiggers 
in most situations where allowed to act by drying the surface of the 
ground. 

DESTRUCTION OF THE CHIGGERS THEMSELVES. 


Tt is stated that chiggers may be destroyed by a liberal applica- 
tion of sulphur to the field. The use of 50 pounds to the acre has 
been recommended. For this purpose a dust gun or dust blower 
could be used to advantage... On lawns the use of sulphur is un- 
necessary, as chiggers will automatically disappear if the grass is 
kept cut short. 

Chiggers may best be destroyed on the body of man before they 
become attached or very soon afterwards. If one knows that there 
has been exposure to chigger attacks the shins and ankles should be 
examined with a hand lens for the active larve even before any itch- 
ing sensation is felt. Only a few of the active larvee will be observed. 
They will be seen to run over the skin very rapidly and can not be 
captured to advantage. 

Larve on the body can be easily killed by the application of an 
acaricide. Various substances applied at the time of bathing have 
been recommended. On August 10, 1919, after exposure to 
chigger attacks, a thick lather of soap was applied to the affected 
parts. The lather was allowed to remain for 10 minutes and was 
worked continually over the skin. After 10 minutes it was washed 
off. Examination next day failed to reveal any chiggers and no 
itching developed. : 

On August 18, 1919, after exposure at Somerset, Md., and after 
larvee had attached, the same application of thick soap lather was 
tried. On the 19th much itching was felt, yet no chiggers were 
found. Apparently the soap had acted as an acaricide but not as a 
palliative. 
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Dr. Maurice C. Hall, of the Bureau of Animal Industry, reports 
excellent results from the use of sulphur ointment against the larvee 
after they have become attached. 

Commercial alcohol (95 per cent) has been used by several ac- 
quaintances and by the writer himself to good advantage against - 
the chiggers attached to the skin. When the free larve are im- 
mersed in alcohol and observed under the miscroscope they are seen 
to die in short order, usually in from 1 to 3 minutes. The alcohol 
is an excellent acaricide and also a good antiseptic for the unabraded 
or slightly abraded skin, and has a further advantageous effect in 
hardening the dermis. It should be applied quite freely and the ap- 
plication repeated two or three times. 

Any of the lighter oils kill the larve quite rapidly, and can be 
used to advantage against the larve if the latter are confined to 
a small area on the body. Sulphur acts slowly, but if applied with 
soap and allowed several minutes to act should give good results. 


PALLIATIVES. 


To those who go little afield and are thus ignorant of some of 
nature’s ways warnings that preventive measures should be taken 
are usually but little heeded, hence it is necessary to give directions 
in the use of palliatives—the most unsatisfactory of all measures. 
Undoubtedly most of the so-called palliatives are of value chiefly, 
if not entirely, because of their acaricide action or because they act 
antiseptically, or in both these manners. 

In the Panama Canal Zone, according to Dr. W. A. Taylor, Chief 
of the Bureau of Plant Industry, a saturated solution of salicylic acid 
in alcohol, with a httle olive oil added, has been used to good advan- 
tage as a palliative. Both he and Mr. H. H. Bennett, of the Bureau 
of Soils, used this mixture with very beneficial results in the Canal 
Zone. 

In the Southern States, according to Mr. Bennett, butter or lard 
with a liberal mixture of table salt, or pure kerosene oil, is fre- 
quently used as a palliative. With regard to their benefit he says: 
“T am still not convinced that they are more than moderately 
eluCaClOUS ape a acc: 

Among the other substances recommended as palliatives are the 
following: Ammonia, cooking soda, dilute solution of iodine, cam- 
phor, and alcohol. Statements made to the effect that an acid toxin 
is injected by the larve are not based on observed fact or experi- 
mental demonstration. We do not know even that a toxin is injected 
by these acarids. As before stated, the intelligent use of palliatives 
awaits experimentation on the nature of chigger injury from the 
physiological standpoint. 
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INTRODUCTION. 


This collection of official statistics of crops and live stock of for- 
eign countries and of island possessions of the United States is 
intended to make available in convenient form the items in these sta- 
tistics which are most generally used. Inquiries for just such infor- 
mation are constantly being received in the Bureau of Markets and 
Crop Estimates, and these inquiries have guided the selection and 
arrangement of the material of this publication. 

The sources of the statistics are the official Government reports of 


the respective countries. These foreign reports have been tabulated 
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on the office records of the Bureau of Markets and Crop Estimates 
and computed to United States weights and measures. 
office records are too voluminous to print in a single volume. 
are, however, accessible to any person who wishes to use them in 
the office where they are filed. 

The publication of this collection of foreign agricultural statistics 


is to some extent an experiment. 


found desirable. 
cation will be welcome. 


The complete 


They © 


It is hoped to issue later editions 
giving later figures and embodying changes which hereafter may be 
Any constructive criticism concerning this publi- 


TaBLE 1.—Crops of Algeria. 


[Source: Statistique Générale de 1’ Algérie.) 


Crop year. 


1910-11._..- ] 


Barley. Corn. Wheat (hard and soft). Oats. 
Yield Yield Yield Yield 
Area. | per pies Area. | . per roduc: Area.| per Erodug, Area.| per Produ a 
acre. : acre. : acre. as a acre. : 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Bush.| bush. | acres.| Bush:| bush. | acres. | Bush.| bush. | acres. | Bush.| bush. 
3, 419 14.2 | 48,708 36 53) 552 | 3, 427 24.6 | 39,375 405 32.8 13, 258 
3, 430 9.6 | 32, 887 3l Tee 374 | 3,614 16.1 | 27,172 476 26.0 12, 351 
3, 386 15.6 | 52,899 33-] — 2857 955 | 3,580 | 22.8 | 37, 661 525 | 32.4 17,009 
3,327 | 11.7 | 39,041 32} 14.5 465 | 3,633 | 19.9 | 33,241] 533 | 27.7) 14,779 
28703) (esl 47,1 BO OOO' aves a: | caput [Enerenn te 3,209 | 10.8 | 34,654] 590] 25.6] 15,082 
3, 009 TZ ON SOS 9G9R Seek oe |e elereee | emir eee 3,272 8.9 | 29, 151 536 24.5 13,140 
2,839 10.0 | 28,529 20 15.1 302 | 3,222 7.2 | 23,151 682} 23.6 16,125 
D794 i COU TANGO 742)| see al enteral ieee 3,186] 15.6] 49,774] 588] 39.0] 22,914 
2,639 | 12.8 | 33,667 Dealing, 236 | 2,800 9.1 | 25, 559 Haan 2osele asad 
2,444 | 5.7 | 14,035 22 | 11.5 253 | 2,647] 5.3 | 13,902] 576) 10.2] 5,890 
iss >, ”) 
Rye. Grain sorghum. Millet Beans cere and 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Bush.| bush. | acres.| Bush.| bush. | acres.| Bush.| bush. | acres.| Bush.| bush. 
17.2 63 58 10.6 616 2 22.6 53 92 10. 7 987 
(1) 10. 7 4 55 9.2 511 2 11.0 21 129 6.8 869 
6 | 10.4 63 56.) 11.6 651 2 (Gil il 98 9.8 960 
3 12.2 40 56 12.4 688 1 2 7 97 8.5 818 
Beans (haricots). Cotton. Flaxseed. 4H phe tan 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Bush.| bush. | acres. | Bales.| bales. | acres. | Bush.| bush. | acres.| Tons.| tons. 
Gali 2253 SAAS fos AVN UR oa eh AS 1082 13 64 1.5 93 
i | 21.8 153 1 1.4 2 2 9. 7 | 17 71 1.4 98 
7| 22.8 152 1h | 458 2 Rie) at | Fey Te 3 NOo1.8 97 
7 | 21.0 148 (1) 1.0 (2) 2 8.8 | 13 67 1188} 90 


1 Less than 500 acres. 


2 Less than 500 baless. 
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TaBLE 1.—Crops of Algeria—Continued. 


Hay (from natural meadows). Peas. Potatoes. 
eee Yield Prod Yield Prod Yield Prod 
ield per| Produc- ield per} Produc- ield per| Produc- 
Area. acre. tion. Area. acre. tion. Area. acre. tion. 
1,000 1,000 1,000 |, 1,000 1,000 1,000 
acres. Tons. tons. acres. Bush. bush. acres. Bush. bush. 
1910-11... 2,001 +2 442 25 12.3 313 45 36.0 1,607 
1911-12. ... 2,343 ~2 400 26 10.8 277 48 44.6 2,119 
1912-13... 5, 145 Hil 451 27 10.6 286 44 48.0 2,096 
1913-14. ._. 4,886 Hil 316 23 11.8 268 43 46.7 2,004 
TONGS IL IU SC rE a oe aL! < kll e e 27 10.2 2,756 
TST AU a SR Fs I ea cone eee eee esos <2 Eh Se MONTY ASS OAR OS or al Ew CN 
TUG) TS CC AT ie LS 6H a Eira aes irs d Soames See MO 8 Co et a 2 ee ed Sy does ae as ae ge 
GEG 20) eae eed ae sede p Ae a Se SOR SR eS. | a SP I Be PE ACS 42 ZonD 985 
| ) 
Tobacco. Production. 
sO eam Yield Prod Oli Silk 
; vield per; Produc- F ive i F 
Area acre. tion, | Olives. oil, | cocoons.| Wine- 
1,000 
acres. | Pounds. | 1,000 lbs. \1,000 tons.|1,000 gals.|1,000 lbs.\1,000 gals. 
TKS ea eS Se eae es een 24 1,022. 4 24, 443 186 6,898 18 233, 359 
TCT BT De aaa 23 948.2] 21,556 359 8, 996 Dledi764283) 
OTIS eer toe ee eieiee coe eee 25 908. 2 22, 921 167 9, 497 2 194, 705 
FUG) Se BN I eS aie aaa a 29 720. 0 20, 681 194 6, 218 1 245, 968 
OT GS ee eer sp at ae 25 1,411.0 SOMA vaste cia NR ar Se a EN ys i el ea ee ot 
ROTTEN. Ai MAN) Naan ARGO DYN Pans ap aanM yA Hs BBS (OG) | A eM Le a Urea TUE CHD UST EE 
OTS Gees re NL tee | AN 43 | 736. 0 DOSS ig ispetyay muster ese ey aie A can Fa Ta eR Pah penetra 
TABLE 2.—Nunvber of live stock in Algeria. 
[Source: Statistique Général de I’ Algérie.] 

September— Cattle. Swine. Sheep. Goats. Horses. Mules. Asses. 
POU ASTIN ----| 1,114,000 110,000 | 8,529,006 | 3,862,000 227, 000 192, 000 279, 000 
TOL MR EMER 1, 107, 000 114,000 | 8,338,000 | 3,772,000 221, 000 192, 000 271, 000 
CONS A 1, 1€8, 000 112,000 | 8,811,000 | 3,848, 000 216, 000 192, 000 272, 000 
28 Sos a eee 1, 093, 080 108,000 | 9,140,000 | 3,794, 000 203, 000 185, 000 268, 000 


TaBLE 3.—Crops of Argentina. 


‘Source: Estadistica Agricola; issued by the Ministerio de Agricultura dela Republica Argentina. These 
statistics begin as early as 1890-91, for some principal crops.] 


Barley. Corn. ; Oats. Rye. 
Nee »,| ie!4* produc. Yield” produe- petals Produc- whl he d 

Afexr.1| per On Area.) per tien Area.t| per ae Area! per ee tee 

acre. : acre. 2 acre. : acre. | “0m 

1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 

acres. | Bush.| bush. | acres. | Bush.| bush. | acres. | Bush.| bush. | acres.| Bush.| bush. 
a 1910-11..... EAGT Nip ik tied AOS | SPH OHS || 11D) |) SS) OIG} Rees Cee as 
1911-12..... 167 16.8 | 2,798 | 8, 456 30. 0 |295, 849 | 2,102 | 32.8 | 69,169 |.......]...-...|..-..--- 
1912-13..... 267 16.7 |. 4,455 | 9, 464 20. 8 |196, 642 | 2, 487 OF CDs 168) ae won| |Gansooe|tooce cas 
1913-14..... 418 19.2 | 8,037 |10, 260 25.6 |263, 135 | 3, 087 16.5 | 50,981 228 14.7 3, 346 
1914-15..... 397 13.0 | 5,144 |10,386 | 31.3 |325,179 | 2,869 | 20.0 | 57, 251 229 7.9 1, 811 
1915-16..... 431 12.6 | 5,480 | 9,928 16. 2 |161, 133 | 2,565 29.4 | 75, 439 212 9.5 2,008 
1916--17..... 268 8.1 2,165 | 8, 969 6.6 | 58, 839 | 2,525 12.6 | 32, 009 180 4.8 858 
TUSSI RS I Uk a eae Da VL as 8,715 | 19.6 |170,660 | 3,200 | 21.4 | 68,635 |....-..|.....--|...---2. 
TUDVIETB) STR BE a eae els 9,800 | 24.5 |240, 144 | 3,080 | 11.0 | 33, 762 |.......).....--|...-.--- 
QTD) wee ey ea LB es alle ee 8,184 | 31.6 |258, 686 | 2, 301 PPE OR Sse bel eae esalse seeoue 
BLOOD moi prees l SNey O iE iors alee CHOSO) Peeps COR) | 2 (CGI fesse tones sboceulbsdesos|loadedasit@useseos 


1 Area cultivated. 
2 Yield per acre cultivated. 
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TasLE 3.—Crops of Argentina—Continued. 


Cot- 


Wheat nar Flaxseed. Potatoes. Tobacco. 
OnE, Yield Yield: Yield ld 
ie ield2 ield 2 Yield2) Pro- 
Area.l| per Produ: Acres.| Areal] per proaue, Area.l| per ErduG, Area] per | duc- 
acre. © acre. ; acre. i acre, | tion. 
1,000 1,000 1,000 1,000 | 1,000 : 1,000 | 1,000 1,000 
acres. ;Bush.| bush. acres. |Bush.| bush. | acres.| Bush.| bush. | acres.| Lbs. lbs. 
1910-11. ./14,514 | 10.1 |145, 981 | 4,690 | 3,123 7.5 24 
1911-12. _|15,737 | 10.6 |166, 190 | 4,458 | 3,745 | 6.0 
1912-13. .|16,560 | 11.3 |187,391 | 6,919 | 4,283 | 10.4 
1913-14. .|16, 248 7.0 |113, 904 | 5,478 | 4,397 8.9 
1914-15. .|15,471 | 10.9 |168, 468.) 8,154 | 4,258 | 10.4 
1915-16 . .|16, 420 | 11.2 |184, 158 | 9,118 | 4,001 | 10.1 
1916-17. ./16,089 | 5.0 | 80,115 | 7,598 | 3, 207 1.3 
1917-18. .|17, 875 | 10.3 |184, 000 |29,096 | 3,229] 6.1 
1918-19. .|16,976 | 10.1 |171,591 |32,679 | 3,419 | 9.0 
1919-20. .|14,957 | 14.3 |214,140 |33, 400 | 3,522 | 11.6 
1920-21. .|14, 817 | 12.4 |184,000 |.....-- 3,484 | 12.3 
1 Area cultivated. 2 Yield per acre cultivated. 


TABLE 4.—Number of live stock in Argentina. 


[Source: Estadistica Agricola, Ministry of Agriculture.] 


Dec. 31— Cattle. Swine. Sheep. Goats. Horses. Mules. Asses. 
LQTO EE seein 285828000) |e. Wee 7350133, 0008). chs co c| RGR DE Se obs IS | art aaa eee | eae eee a 
AQIS RR rai, 28,786,000 | 2,900,000 | 80,401,000 } 4,302,000 | 8, 894, 000 535, 000 319, 000 
AQUI cen est! 28,981,000 | 3,045,000 | 76,279,000 | 4,431,000 | 9,239, 000 556, 000 329, 000 
AQIS ies vie ea 30, 796,000 | 3,197,000 | 81,485,000 | 4,564,000 | 9,366, 000 584, 000 345, 000 
QUAL ae pete et 25, 867,000 | 2,901,000 | 43,225,000} 4,325,000} 8,324,000 565, 000 260, 000 
1QUG Rete t Mra 26E388" O00) A events AB OTTSOOO: | soe see a el ayats ood tn a Cee RR I 
IQIGE Ie semen 27,392,000 | 3,227,000 | 45,309,000 | 4,670,000 | 9,061,000 GOI? OOD RS eee 

1 Census. 


TABLE 5.—Net imports or net exports of leading farm products, for Argentina. 


[Source: Anuario del Comercio Exterior de la Reptiblica Argentina. ] 


exports. x rts. 

Net exports Net exports Cotes Cotton: 
A Rice) S| Chere, |S seed 

Year. _ Net oo Net Jl sarin gol: 
Barley.| Corn.2 | Oats.2 |U@PTtS-| Rye.s | Wheat.2} Butter. MPS: | “Net Nu 
exports es 

1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 

bush. | bush. | bush. | tos. | bush. | bush. | dbs. lbs. | bales. | gals. 
Taye Pe 4934 | 4,923 | 35,178 | 73,873 92 | 39,986| 2,927| 10,844] (4) @) 960 
i eo 4660 | 190,351 | 61,672 | 86, 283 445 | 103,253 | 7,784 | 11)845 2} 1,280 
apAgh iT aeP 415 | 189,238 | 61,249 | 113/538 861 | 109,634] 8,329| 11,106 1} 1174 
{914s see 120 | 139,458 | 247321 | 71; 449 451| 39,278| 7,493] 8,445 1| 1,766 
AQIS es 2,784 | 170,488 | 40,803 | 80,054 194| 98,155 | 10,191 |~ 7,293 41] 23939 
A916. 2 2,116 | 113,140 | 55,392 | 71)361 129 | 91,625] 12)501| 27631] (4) () 658 
AOU ter 4198 | 35,190 | 18,702] 86,565 42] 40,043] 21,671 | §5,326 1 2 
LOLS OEE ee 4666 | 26,171 | 37,341 | 56,239 2 | 119,026 | 41,821 | §14, 095 3 353 
LOTGE See 749 | 97,850 | 22,940} 52,799 160 | 137,351 | 44,871 | 619,353 6 198 


Notre.—The figures in this table are the differences between imports and exports. The year covered is 
the calendar year. ; 

1 Including malt, in terms of grain. 

2 Including meal or flour, in terms of grain. : 

3 Bales of 478 pounds, net weight; equivalent to 500 pounds, gross weight. 

4 Net imports. 

5 Less than 500 bales. 

§ Net exports. 
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TasLeE 5.—Net imports or net exports of leading farm products, for Argentina—Con. 


Net exports. Net exports. Net imports. 
Hops. Wool. 
Year. Hides Net im- Oil cake Net ex- 
eee and ports. Meat. ee Potatoes.| Sugar. | Tobacco.) Ports: 
H skins. 
meal. 

1,000 1,000 - 1,000 1,000 1,000 1,000 1,000 1,000 1,000 

bush. ibs. ibs. lbs. ibs. bush. ibs. lbs. lbs. 
Tee et B 16,369 | 316,588 653 {1,164,338 44,594 43,377 | 114,446 14, 033 290, 867 
HOLD. 20M 20,289 | 328, 205 454 |1,200,421 | 38,849 513 | 66,430 | 18,755 | 363,456 
EONS oe ay 40,026 | 247, 265 841 1,145, 164 46,191 480 166, 447 17,911 264, 527 
OAs os re 32,069 | 212,017 603 |1, 147, 124 38, 367 122 | 6128, 147 17,033 258, 496 
1915.._....| 38,624 | 259,776 283 |1,103,892 | 46,215) 41,309 |6118,580| 17,590 | 259,377 
1916.......| 25,192 | 271,662 553 |1,324,873 | 39,912 779 | 66,039 | 19,021 | 267,936 
AOI eae: 5,118 | 257,655 379 |1, 425, 014 37, 849 293 353, 057 25, 224 298, 697 
1918.--...-| 15,408 | 241,381 562 |1,960,153 | 19,258 537 | 73,468 7,495 | 256,578 
GTO yeaa, 31, 512 299, 082 747 |1,596, 408 114, 024 943 178,115 15,973 339,154 

4Net imports. 6 Net exports. 


TABLE 6.—Crops of Australia. 


[Source: Production Bulletin; issued by the Commonwealth Bureau of Census and Statistics. These 
statistics begin as early as 1860-61. ] 


{ 


Barley. Corn. Oats. Rye. 
Crop year. Yield Yield Yield Yield 
Produc- 1e/¢ |Produc- le/¢ | Produc- eld | produe- 
Area.| per : Area.| per ; Area. | per : Area.| per : 
CEN tion. aay tion. aCker tion. acre. | ton. | 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. |Eush.1| bush. | acres. |Bush.1) bush.1 | acres. |Bush.1| bush.! | acres. | Bush.| bush. 
1910-11..... 108 | 21.2) 2,297 415 | 32.4 | 13,455 677 | 23.5 | 15,915 10} 13.2 132 
1911-12....: 1146} 18.2). 2,122 340 | 27.1 | 9,222 617 | 16.0 | 9,863 6 | 10.3 60 
1912-13.._.. 181 | 22.0) 3,981 315 | 27.4] 8,620 874 | 19.0 | 16,625 7 | 13.8 99 
1913-14..... 223 | 18:2) 4,044 332 | 28.5] 9,462 859 | 18.3 | 15,712 10 | 12.2 117 | 
1914-152... 154| 8.9] 1,371 | +340 | 25.7] 8,722) 775| 5.8) 4,478 Salou 70 | 
1915-16..... 170 | 23.1) 8,921 | °324 | 21.6 | 7,008 722 | 23.6 | 17,060 Wl | 12.3 131 
NOT GSUijemiaee . 230) 18.3) 4,209 360 | 24.4) 8,796 844 | 17.1 | 14,460 yy iiteal 100 | 
1917-18..... 205 | 20.1] 4,123 332 | 27.5) 9,122) 616) 17.4 | 10,715 5 | 10.0 47 i 
1918-19. .... 255 | 19.3 | 4,914 | . 287] 24.9 | 7,130 768 | 14.0 | 10,770 4 8.8 34 | 
| 
Crop year. Wheat. _ Beans and peas. Grapes. Grass seed. 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 
acres. |Bush.1) bush. | acres. | Bush.| bush. | acres. | Tons.| tons. | acres.| Bush.) bush. } 
1910-11..... 7,372 | 13.3 | 98,109 42 | 22.8 961 52 1.8 95 4) 19.2 82 
1911-12..... 7,428 9.9 | 73, 894 49 | 17.0 836 50 U9 97 |, 6] 15.3 90 | 
WOT2=13 ee... 7,340 | 12.9 | 94, 880 40 | 21.6 874 52 2.0 106 U || bee! 104 
1913-14..... 9,287 | 11.5 |106, 601 39 | 17.2 462 51 2.1 105 4| 10.2 39 
1914-15..... 9, 651 2.7 | 25,677 41 9.3 382 51 1.4 72 3 9.4 27 
1915-16..... 12,485 | 14.8 |184, 709 26 | 16.2 427 51 2.5 127 5 | 10.7 52 
1916-17..... 11,533 | 13.6 |157, 224 32 | 18.7 605 53 2.1 111 5 | 12.4 65 | 
1917-18..... 9,775 | 12.1 |118, 349 43 | 17.7 768 54 2.1 112 12 | 22.6 276 
1918-19.._.. 7,990 9.8 | 78, 022 57 | 14.9 841 56 2.4 137 6] 14.2 86 
1919-20... .. GESIGI NN Fd APR BAO Mei IMR Ae | tS ATER TE SOIC Le oie | a eng | 
PORTO GY 0824) A TEA6L/15ON SOEs | INNA Bi. 2 RUAN a [sean RI A Se SC Ra i] 
. 


1 Winchester bushels (the ordinary United States measure of capacity). 
2 Estimated. i 
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TABLE 6.—Crops of Australia—Continued. 


| 


Crop year. | Hay. Hops. Mangolds. Onions. 

| 1,000 1,000 1,000 1,000 | 1,000 1,000 

| acres. | Tons.| tons. | Acres.| Lbs. lbs. | Acres.| Tons.| tons. | acres. | Tons.| tons. 
1910-11..... 2,258 1.6 | 3,557 | 1,163 | 1,618 | 1,882 | 3,526 18.6 66 7 6.7 46 
neh GS ea 2,518 1.3 | 3,212 | 1,154 995 | 1,147 | 2,391 14.0 33 4 6.4 27 
191A 132 ae 3,217 1.4 | 4,480 | 1,383 | 1,503 | 2,078 | 2,715 | 14.4 39 6 6.4 36 
19IB=14 9 1s 2,755 | 1.4| 3,777 11,473 | 1,131 | 1,667 | 2,496 | 12.4 31 7| 4.6 32 
WOT4R 15 ee | 2,629 Nei 1,942 | 1,545 | 1,164 1,798 | 2,106 10.2 22 10 4.0 40 
1915-16._._. 3,598 | 1.8] 6,310] 1,515 | 1,404] 2,128 | 2329] 12.8 30 10| 4.6 47 
NOIG=1720 0 2,672 1.5.) 3,928 | 1,331 | 1,316 1,752 | 1,952 12.1 24 7 5.1 36 
AGATE) 2,213 | 1.4] 3,051 | 1,296 | 1,623 | 2,103 | 1,442] 11.6 17 6| 4.9 28 
TOTS=(O Pe 2,693 | 1.2 | 13,241 | 1,333 | 1,394 | 1,858 |.1,375 | 14.0 19 6| 5.0 32 

| 
Potatoes. Sugar cane.3 Sweet potatoes. Tobacco. 
Crop year. Yield Yield Yield Yield 

Area. | per Brodie, Area. | per Leduc, Area. | per Erodue. Area. | per prodee. 

acre. E acre. ; acre. i acre. z 

1,000 1,000 | 1,000 1,000 1,000 1,000 

acres. | Bush.| bush.4 | acres.| Tons.| tons. | Acres.| Tons.| tons. |Acres.| Lbs. lbs. 
1910-11..... 152 | 98.6 | 14, 928 100 | 22.4 | 2,241 | 4,032 6.2 25 | 2,080 925 1, 925 
TQ=12 en 130 | 86.2] 11,256} 101] 18.6] 1,884] 3,725] 5.7 21 | 2,449 | 1,052 | 2,574 
1912-13..... 129 | 121.3 | 15, 618 84 15.1 1,271 | 3,485 530) 17 | 2,745 681 1, 869 
1913-14._... 170 | 94.4 | 16,096 109} 23.3 2,544 |-4;029 5.4 22 | 3,007 941 2,828 
1914-15..... 148 |} 90.0} 13,351 114 2007 | 253576 (35 517 5.0 17 | 2,373 796 1,891 
1915-16... .. 121 | 102.7 | 12,421 100 14.6 1,467 | 2,321 4.6 11 | 1,906 718 1,369 
1916-17..... 150 88.8 | 13,328 81 23.8 |} 1,930 | 1.974 4.4 9 | 1,342 284 381 
1917-18. .... 136 | 95.2 | 12,969 114 28.2 | 3,225 | 2,596 5.5 14 | 1,162 394 459 
1918-19..... 111 | 87.4} ..9,722) 116] 17.2|..1,994 | 2,291) 5.4 12 | 2,060 51,299 | 52,430 


3 For ‘‘productive’’ area only. 
4 Bushels of 60 pounds. 
5 Exclusive of Victoria. 


Note.—For wheat, the imperial bushel in the British Empire, as well as the Winchester bushel in the 
United States, is regarded in commerce as equivalent to 60 pounds. The original Australian figures for 
wheat production, in imperial bushels, are: 


VOLO=11 yeas 95,112,000 | 1913-14..... 103, 344,000 | 1916-17..... 152, 420,000 | 1919-20...... 45, 884, 000 
(OTR RS 71, 636,000 | 1914-15... .- 24,892,000 | 1917-18....- 114, 734,000 | 1920-21... ... 145, 905, 000 
1912-130: 91,981,000 | 1915-16..... 179,066,000 | 1918-19... 75, 638, 000 | 


TaBLE 7.—Nuinber of live stock in ‘Australia. 


[Source: Commonwealth Bureau of Census and Statistics, Melbourne, Australia.) 


Date. | Cattle. Swine. Sheep. Goats. Horses. 
Dec. 31 
OTOL Rte a epee 2) Sb 11, 745, 000 1,026,000 | 92,047,000 314, 000 2,166, 000 
TUCO CA Pk RY VO os VT 11, 829, 000 1,111,000] 93,004,000 |.......2.....- 2,279, 000 
OUD 5 2a. ER ACR Aas | 11,577,000 845,000] 83,254,000 |.............- 2, 408, 000 
TI TIE Sep eh, TN cee a 11, 484, 000 801,000 | 85,057,000 262, 000 2,523, 000 
1S We a OO ee ee | 11,052, 000 862, 000 785600; 000i) 225 22. eeeeee 2,521, 000 
DOTS): fae RG 2 ROP ee a Rare | 9, 931, 000 754, 000 695257 O00 Se ae eye ee 2,378, 000 
LOLG SUR ea ee ce ee Sed | 10, 459, 000 1,007, 000 76;,6695 000) 2). see eceeeee 2,437,000 
LOT Zea ES SE ey MUA RUM Pea Fi 11, 829, 000 1,169,000] 84,965,000 |.............- 2, 499, 000 
oUt) BSE Pa Meanie | cote ty i Sa 12, 739, 000 914, 000 87; 086; O00)! See Sees 2,528, 000 
TF a RN A UNA EN {)j.10.,040; 00081). 2 1511, 000: |i? 88:000s000) | Ei. -% ai MMe AIT beemnpeeeeemanene 
June 30: + 
DO eee sce 3 eA a Me OA | 2h RA Poe Ag oe eee 278; 000; 000;;| =! L SLsee ee eee oo 


1 Excluding northern territory. 2 Unofficial estimate. 
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TaBLE 8.—Net imports or net exports of leading farm products, for Australia. 


[Source: Trade and Customs and Excise Revenue of the Commonwealth of Australia.] 


Barley.1 Net imports. Net exports. Net imports. 
Year. < Cotton 
Net Net y 
im- ex- Corn.2 | Oats. | Rice. | Wheat.2| Butter. | Cheese. | 22™an- | Cotton- 
aa arts ufact- | seed oil. 
190s We Pp , ' | ured.3 
1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 
bush. bush. een nes Hee nS ; lbs. A ie bales. gee | 
TOU eed cats CH feel ernie 2 £47 4,810) 63,21 01, 69 8 3 1 i 
ae fo ie) ee ss] ae) eee wf a] 
eI Se oo se)) hi) Oe See er, 75 , OF 70,7 
THOM ae a PAE 4 Lea a 1,461 | 2,199 | 38,113] 5022] 51,643 | 27312 2 130 
TIS a ts Yo ee ee il 3, 439 2,776 | 65,322 | 29, 737 12,145 | 51,404 (8) 320 
1916 ws OH 2 LO te 260 46 £845 | 31,7385] 68, 621 74, 362 10, 483 1 151 
Tai iied lah 13 | 127 | +346} 337623 | 66-788 | 410008 | 27289 >| ti9 
wife ae yas Be 8 £ 3! 3, 623 7 4 
AIT) 9 lB Ue a 1, 120 | 489 4294 | 35,461 | 106,243 | 38,970| 7,488 1 29 
| 
Net exports. | Net imports. 
Hides | 
Flaxseed, and Hops, Wool, 
Year. net im- | skins, net im- Oil cake net ex- 
Onis: ee ports. | Meat. endiods Potatoes.| Sugar. |Tobacco.| Ports: | 
meal. | 
tt 
1,000 1,000 1,000 1 ; 000 1,000 1,000 000 sae 1 5 09 | 
bush. lbs. lbs. bs. lbs. bush. lbs. lbs. Se I}; 
ELOISE eevee 58 10, 727 886 442,932 1,399 59 72, 792 14, 901 710, 425 | 
| a ge) | oe) | ca] eae eae] se | 
Se Oars ol, 0d 7,06 i) | 
Tana Joe 180 | 19, 417 1) 057 685,149.13 4,238 534| 29,093] 10,682| 572/077 | 
TOMB Po2 a8 260 8, 644 964| 197,271] 53,744 5625 | 260,018 | 12,540] 522, 435 | 
OUG Aone eee 393 5, 907 649 | 408, 424 5, 384 164 181, 709 16, 878 398, 730 I} 
LOTTE 617 2; 089 480 | 298, 371 731 124 | 35,130 5,707 | 321, 012 | 
BONS everae 691 2,879 403 369, 075 5 209 240 115, 815 15, 989 607, 188 |} 
TOO ean" 369 17,414 253 | 519,844 5 384 545 | 252,343 16,225 680, 726 | 


Notre.—The figures in this table are the differences between imports and exports. The year covered is 
the calendar year, 1911-1913; 1914 and subsequently, year beginning July 1. 2 Nil 


1 Including malt, in terms of grain. 5 

2 Including meal or flour, in terms of grain. | 

3 Bales of 478 pounds, net weight; equivalent to 500 pounds, gross weight. Hii) 

4 Net exports. Hi 

5 Net imports. 

6 Less than 500 bales. i 
TABLE 9.—Crops of Austria. I) 


{Source: Statistisches Handbuch of the Statistische Zentralkommission of the Republic of Austria. 
Statistics for principal crops of the area now included in this Republic are available as early as 1874 in Hi) 
the reports of the Ministry of Agriculture of the Kingdom of Austria.] } | 


] WT 
Barley. Buckwheat. Corn. paretea Sore. Oats. | 
Year. 
Yield| Pro- Yield| Pro- Yield | Pro- Yield| Pro-} _  |Yield} Pro- 
Area.| per | duc- |Area.| per | duc- |Area.| per | duc- |Area.| per | duc- |Area.| per | duc- . 
acre. | tion. acre. | tion. acre. | tion. acre. | tion. acre. | tion. 
WW! 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 HI 
acres.|Bush.| bush.| acres.|Bush.| bush. | acres.|Bush.| bush.| acres.|Bush.| bush. | acres.|Bush.| bush. | 
1913..| 327 | 25.3 | 8, 242 77 | 12.0 931 | 122 | 25.2 |3, 081 6} 11.2 69 | 856 | 37.4 /32, 091 iH) 
1917..) 268 | 12.3 | 3,291 64 | 11.1 705 | 121 | 23.3 /2, 810 8 | 12.3 98 | 700 | 15.6 |10, 901 ill 
1918..| 255 | 16.5 | 4, 233 55 | 10.0 549 | 113 | 20.2 |2, 290 10 | 13.5 | 133 | 651 | 19.8 |12, 933 i 


1 Harly “first” crop only. ; | 


1 Early ‘‘first’’ crop only. 
CATTLE AND SWINE IN AUSTRIA, 1918. 


According to the Austrian Department of Agriculture and Forestry, there were in Austria, in 1918, 


1,841,883 cattle and 1,269,875 swine. 


The cattle included 901,894 cows and 223,614 oxen. 
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TaBLe 9.—Crops of Austria—Continued. 
| f 
Rye. Wheat. Legumes. Flaxseed. Flax fiber. 
Year. Yield} Pro- Yield} Pro- Yield} Pro- Yield} Pro- Yield | Pro- 
Area.| per | duc- | Area.| per | duc- | Area.| per | duc-| Area.| per | duc-| Area.| per | duc- 
acre, | tion. acre. | tion. acre.| tion.) acre.| tion. acre. | tion. 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. Bush.| bush. | acres.) Bush.| bush. | acres.|Bush.| bush.) acres.| bush.| bush.| acres.| Tons.| tons. 
1913. ./1, 006 | 22.6 |23; 781 486 | 21.9 |10, 653 39 | 15.6 | 604 9 7.2 67 9 | 0.27 Be 
1917..| 820 | 12.5 |10, 921 411 | 14.6 | 5, 992 32 | 9.7 306 iM yal 45 Cee] 2 
1918..| 773 | 12.8 |10, 604 400 | 12.9 | 5, 159 20} 11.2} 219 6 6.1 35 7 seal PA 
Potatoes. Sugar beets. Fodder beets.t Clover hay. 

Year. Yield| Pro- Yield | Pro- Yield | Pro- Yield| Pro- 
Area.| per duc- | Area.| per | duc- | Area.| per | duc- | Area.| per | duc- 
acre. | tion. acre. | tion. acre. | tion. acre.| tion. 
1,000 1,000 | 1,006 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Bush.| bush. | acres. | Tons.| tons. | acres. | Tons.| tons. | acres. | Tons.| tons. 
TI Iya aia ash ap eee 398 139 | 55, 421 44} 10.0 445 146 8.9 | 1, 296 472 1.9 909 
BS iy (ese 5 ele ee 323 102 | 32, 890 22 4.5 99 91 4.4 396 452 1.0 462 
NOUS S hee eseutae 287 75 | 21,495 | 21 8.7 188 87 6.8 591 359 1,2 415 


TasLe 10.— Number of live stock in Austria and Hungary. 
[Source: K. K. Statistichen Zentral Komission, Vienna.] 


Date. Cattle. 

Austria: 1 

Dec. 31, 19102.) 1, 160, 000 
Hungary:!, 

Apr. 30, 1910-...} 5, 723, 000 

Feb. 28, 1911 2..} 6, 184, 000 

Apr. 30, 1911....| 5, 942, 000 

Apr. 30, 1912....| 6, 037, 000 

Apr. 30, 1913....| 6, 207, 000 


Swine. Sheep Goats Horses. Mules. Asses 

6, 432,000 | 2, 428,000} 1,257,000) 1, 803, 000 21, 000 53, 000: 
4, 497, 000 | 6, 913, 000 260, 000 | 1, 880, 000 1, 000 16, 000 
6, 416, 000 | 7, 698, 000 331, 000 | 2, 001, 000 1, 000 18, 000 
6, 167,000 | 7, 510, 000 331, 000 | 1, 967, 000 1, 000 18, 000: 
7,410, 000 | 7, 168, 000 314, 000 | 1, 960, 000 1, 000 16, 000: 
6, 825,000 | 6, 560, 000 269, 000 | 2, 005, 000 1, 000 16, 000 


1 Old boundaries. 
2 Census. 


3 Includes 1,000 buffaloesin 1910in Austria. 
161,000; in 1911, 149,000; in 1912, 157,000; in 1913, 162,000. 


TabsLeE 11.—Net imports or net exports of leading farm products, for Austria-Hungary. 
[Source: Statistik des Auswirtigen Handels des Vertragszollgebiets der beiden Staaten der Oster-Ungar 


Including buffaloes in Hungary, which in 1910, numbered. 


Monarchie.] 


Net imports. 
ear. t 
Cotton,’ 
exports-| Gorn. | Oats.2 | Rice. | Rye.? | Wheat.2| Butter.| Cheese. junmanu- eaitor 
factured.|S°°° OM. 
1,000 | 1,000 | 1,000 | 1,000 1,000 | 1,000 | 1,000 1,000 | 1,000 | 1,000 
bush. bush. bush. lbs. bush. bush. lbs. lbs. bales. gals. 
POTS) 13,282 | 7,730 | 8,165 | 201,234] 2,049] 4,584] 2,011 | 11,620 897 1 
(IQ AL 20,097 | 29,070 914 | 153,713 | 1,323 463] 6,412] 11,839] 1,006 16 
ID Beene es 18,918 | 25,814 701 | 165,679 255 4712 | 11,577 | 12,093 935 16 


NotEe.—The figures in this table are the differences between imports and exports. The year covered. 


is the calendar year. 


1 Including malt, in terms of grain. ‘ 
2 Including meal or flour, in terms of grain. 5 
3 Bales of 478 pounds, net weight; equivalent to 500 pounds, gross weight. 


4 Net exports. 
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TaBLE 11.—WNet imports or net exports of leading farm products, for Austria-Hun- 
gary—Continued. 


Net imports. Oilcake Tobacco, 
Hops, Meat, | and oil- | Potatoes,, Sugar, |unmanu-| Wool, 
Year. a net _ net  |cakemeal,| — net net | factured, net 
ides | exports. | imports. net imports. | exports. net imports. 

Flaxseed. and skins. exports. imports. 

1,000 bush.| 1,000 lbs. | 1,000 lbs. | 1,000 lbs. | 1,000 lbs. |1,000 bush.| 1,000 lbs. | 1,000 lbs. | 1,000 lbs. 
1911.......|' 1,389 | 38,591 9,586 | 64,900 | 110,681 2,106 |1,334,068 | 26,356 56, 057 
TOTS Ee 1,739 8,712 | 27,695} 31,908] 53,570 2,423 |1,528,007 | 22,902 57, 258 
1913..-....| 2,489] 20,348) 14,156] 13,735] 31,392 3,327 |2,344,687 | 28, 927 48, 864 

a 


TABLE 12.—Crops of Belgium. 


[Source: Rapports et Communications, Statistique Agricole; issued by the Ministére de Agriculture et 
des Travaux publics of Belgium. These statistics are available as early as 1846 for some principal crops. ] 


Barley. Buckwheat. Maslin. Oats. 
Year. | 
Yield | Pro- Yield | Pro- Yield | Pro- | Yield | Pro- 
Area.!| per duc- | Area.1| per duc- | Area.!| per duc- | Area.l|) per duc- 
acre.2| tion. acre.2| tion. acre.2| tion acre.2| tion. 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 
Bush.) bush. | Acres.| Bush.| bush. | acres. | Bush.| bush. | acres. | Bush.| bush. 
53.6 | 4,445 | 3, 242 16.5 54 22) | 31.5 685 639 | 67.7 | 43,249 
50.6 | 4,253 | 3,284 | 22.0 72 20 | 30.6 625 648 | 54.1} 35,086 
50.2 | 4,217 | 3,047 7.4 83 20) 31.2 613 671 71.4 | 47,957 
OO a8 2 ier ai dere egente | ease pete [age cana | eee 686 | 72.5 | 49,742 
pineal AR OOO |e SIH 3 2.13 5] RRNA IO aie 8 erase choline lean) BEA) <0) 
ASSO SRO Md sie ae isms'| Llacciays a ici|oe ae eee eee ia ne eats eto 550 | 248.9 | 26,920 
B24 BOOS creel call Era a callie ane ete aes aoa] See IAN a ies 537 |351.9 | 27,876 
Year Rye. Spelt Wheat Beans 
| 
1,000 1,000 
bush. | ¢ Acres.| Bush.| bush. 
24, 360 |. 21, 246 ol, 2 662 
21, 313 20,107 | 25.6 514 
22, 463 20,4383 | 35.9 733 
QS See i a | 2 ielas 2's | eae AON StS 44 QUEL aa 7k [2 x lien yen ey | een ala 
18 OOO eee 2, Shag bole eels S| ig Sl baie crete ASA a] ey eel 2 
oli s O0)oya eva ene ere ec i os em einai ene ayti| acooauel aoerobelltoconens 
CUSTER yO tees amo 2 DCE Ne EMM am Re A Lead 
TS NGS Ts tec Ole aes: | aaa anea eer SO |alS OnotH i OURO | elena Nera omens EE 
OKO) i stated bere ies iseeal fea teal heen let eet lao cco ee eee 
Year, Beets (fodder). Carrots. Chicory Rape seed. 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Tons.| tons. | acres. |Tons.?| tons. | acres.| Tons.| tons. | Acres.| Tons.| Tons. 
LOTS is. . 175 19.9 | 3,488 27 24.9 672 21 13. 0 278 | 1,450 1.0 1, 520 
OTUs 174 | 26.9] 4,677 28 6. 2 175 23} 14.8 347 | 1,559 1.0 1,579 
TTB 5282 176 | 28.5 5, 020 26 8,2 214 21 14.3 303 | 1,641 it i 1,758 


1 Area cultivated. 


“ 2 Yield per acre harvested. 


8 Yield per acre cultivated. 


4 Unofiicial. 
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TaBLe 12.—Crops of Belgiwm—Continued. 
: 3 Hay (alfalfa, and 
Year. Flax (fiber). clover). Hops. Peas. 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Tons.| tons. | acres. | Tons.| tons. | acres. | Lbs. lbs. | acres.; Bush. | bush. 
TRS a aa 49) 58 27| 389] = 2.6) ~—-:1, 022 5|1,306.2| 6,779 12} 33.9] ./417 
LOUD eee ie 54 - 60 32 349 2.9 1,009 6/1, 802.2} 10,168 12) 33.2 409 
AQT Se Der iss 57 34 20 364 2.9 1, 067 6|1, 244.6) 7,395 12) 30.3 375 
TOLD 48) 4.31 TB [CY OR 2S SS De a 3) 6467), 1940/2 ase eM een aa 
Year Potatoes. Sugar beets. Tobacco Turnips 
1,000 | 1,000 1,000 1,000 | 1,000 1,000 
Bush.| bush. | acres. | Tons.| tons. | Acres.| Lbs. |. lbs. | acres.| Tons.| tone. 
260. 9} 100, 934 145 11.4 1,661) 10, 546)1,772.8) 18,695 276 3.6 981 
313. 8) 121, 481 153 1255) 1,907| 9,926/2, 227. 8} 22,109 345 6.7| 2,292 
307. 0} 117,613 130} 11.8) 1,548) 9,940)1, 982.5) 19,702 350} 13.2) 4,633 
4938, 4) "76, 064) 119] 47-1) 793) 14, 707/41,626.4| 23,920|.22.22 2/22 22222|lc.2 22: 
4.172:5) 57,094). . 32... beara Seeecnoc | sereced secosrs 8, 848). 2c cele S eee ees 
| | 


4 Unofficial. 
5 Flaxseed production was as follows: 1911, 515,000 bushels; 1912, 514,000; 1913 ,387,000; 1919, 407,000. 


TaBLE 13.—Number of live stock in Belgium. 


[Source: Ministere de l’Interieur, Brussels.] 


Cattle. Swine. Sheep. Goats. Horses.1 

1, 880, 000 1, 494, 000 185, 000 218, 000 328, 000 

1, 812, 000 P3229 8 OOOH 52 eee SEATS Seba ie 261, 000 

1, 831, 000 13494000) Sain - ei cesticelearal epsacleieie abe 263, 000 

1, 849, 000 W4I25000))| 2 Sec tides clatale semen ene 267, 000 
3 1, 152, 000 328, 000 112, 000 37, 000 174, 000 

1, 292, 000 546, 000 126, 000 33, 000 198, 000 


1 Includes mules and asses in 1910, 1919, and 1920. 


2 Census. 


3 Milk cows only. 


TaBLE 14.—Net imports or net exports of leading farm products, for Belgium. 


(Source: Tableau Général du Commerce de la Belgique.] 


Year. 


Net imports. 


Barley.1} Corn.? | Oats.2 | Rice. Rye? 
1,000 1,000 1,000 1,000 1,000 
bush. bush. bush. lbs. bush. 
16,458 | 15,968 | 7,362 | 76,726| 5,877 
17,497 | 21,022] 9,514 | 92,244] 4,154 
15,193} 18,902] 9,482] 70,174] 5,699 

2, 262 808 | 3,914] 19,295] 1,723 
2, 388 2, 555 4,559 | 43, 668 3, 704 


1 Including malt, in terms of grain. 
2 Including meal or flour, in terms of grain. 
3 Bales of 478 pounds, net weight; equivalent to 500 pounds, gross weight. 


Wheat.?| Butter. | Cheese. 
1,000 1,000 1,000 
bush. lbs. los. 
56,306 | 11,816 | 29,376 
51,391 | 12,600] 31,114 
58, 892 | 12,375 | 35, 605 
11,475 | 11,166] 16,370 
33, 538 | 18,341 | 20, 695 


Cotton 8 
unman-| Cotton- 
ufae- | seed oil. 
tured 
1,000 | 1,000 
bales. gals. 
328 1, 295 
410 1,535 
349 991 
237 130 
% 285 255 
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TABLE 14.—WNet imports or net exports of leading farm products, for Belgiwm—Contd. 
| 


Net imports. 
Tobacco, 
} Potatoes.) Sugar. |unmanu-| Wooi. 
Year. - Oilcake | Net ex- | Net ex- |factured.| Net im- 
Hides M and oil- | ports. ports. | Netim- | ports. 
Flaxseed. fang Hops. eat. Bake ports. 
‘ meal. 
100 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 
Bah. lbs. ibs. ibs. ibs. bush. ibs. los. los. 

LOUISE eee 2,924) 61, 811 4135 | 64,959 | 355, 339 1,199 | 345,704] 20,655] 104,830 
19122... .8 2, 901 62, 190 2, 593 48,734 | 376, 835 5, 732 | 335, 910 25, 974 99, O71 
TOTS ee vent 4, 220 80, 464 1, 067 42,494 | 442, 150 4,384 | 240, 571 21, 555 110, 881 
UQLOM ES ake 979 19, 234 5, 436 45,574 | 437, 593 3, 698 | 560, 071 30, 030 73, 062 
1920 eee 716 22, 590 3, 460 96,771 | 448,013 857 32, 007 35, 706 88, 797 


Nore.—The figures in the table are the differences between imports and exports. The year covered is 


the calendar year. 


4 Net exports. 


5 Net imports. 


TaBLE 15.—Numober of live stock in Brazil. 


[Source: Ministerio da Agricultura, Industria e Commercio, Rio de Janeiro, Brazil.] 


Date. Cattle. Swine. | Sheep. Goats. Horses. ees 
1 ae eo: eee Sean e eee BS 30, 705, 000 | 18, 399, 000 | 10, 653, 000 | 10, 049,000 | 7, 289, 000 3, 208, 000 
THONG oe or Ne Ma a Ap 28, 962, 000 | 17,329,000 | 7,205,000 | 6,920,000 | 6,065,000] 3, 222, 000 
IDOMTIOMES Ee Seas Reis Da UR ee ST OOO KOOO | oe 2... he mel tapeeretats erate lNeeteretiz mel hoi2a| | vsteeterarayetoieya | aia) een eer 

1 Census. 2 Unofficial estimate. 
TasBLE 16.—Net imports or net exports of leading farm products, for Brazil. 
“ [Source: Commercio Exterior do Brazil.] 
Net imports. 

HEME Gotten | Cotton. 

Year. rachanedl Seed oll 

Barley.! | Corn.? Oats.2 Rice. | Wheat.2 | Butter. | Cheese ease imports. 

1,000 1,000 1,000 1,000 1,000 1,000 
bush. bush. bush. | 1,000 lbs bush. | 1,000 lbs. | 1,000 lbs.| bales. gals. 

725 36, 332 20, 203 4, 316 3, 931 68 670 
967 22,463 | 23, 609 4, 208 6, 280 77 670 
1,241 17,037 | 24, 722 4, 336 4, 192 173 440 
638 14, 401 20, 808 2, 364 3, 288 140 383 
864 15, 284 | 20, 142 732 2, 300 24 377 
655 41, 325 21, 553 138 1, 423 5 181 
691 199,021 | 12,618 410 274 27 4285 
308 461, 724 18, 499 4170 126 12 4604 
622 4 62, 660 22, 404 4520 205 56 4645 


1 [Including malt, in terms of grain. 
2Including meal or flour, in terms of grain. 
3 Bales of 478 pounds, net weight; equivalent to 500 pounds, gross weight. 


4 Net exports. 


———E 
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TaBLE 16.—Net imports or net exports of leading farm products, for Brazil—Contd. 


Year. 


Note.—The figures in this table are the differences between imports and exports. 


Hides Meat. 
and Hops, 
skins, net 
net imports. Net Net 
exports. imports. | exports 
1,000 lbs. | 1,000 lbs. | 1,000 lbs. | 1,000 lbs. 
76, 344 481 (a SY 
86, 958 781 56, 445 |. Sates ot 
84, 451 781 BONSOG i) Seat ene! 
74, 782 647 12, 7141 eee 25a 28 
109, 163 (Bhs) | ese eeeee 6, 603 
124, 631 ABS Hie a ees 89, 617 
93, 863 G26) 5 S25. c: 225, 367 
104, 995 380i |eoa---- =~ = 207, 022 
134, 964 MALS EDS eats 247, 998 


1,000 lbs. 
7, 549 
7, 838 
8, 857 
5, 539 
9, 163 
3, 603 
3, 260 

694 
9, 874 
\ 


Potatoes, 
net 
imports. Sugar 
1,000 bush.) 1,000 lbs. 
656 79, 591 
1, 065 10, 289 
1, 095 11, 495 
697 70, 041 
322 | 130, 354 
166 | 119, 899 
1162 | 304, 544 
1175 | 254, 852 
29 | 152, 832 


the calendar year. 
1 Net exports. 


[Source: Estimates of area and yield of principal a 
oO 


TABLE 17.—Crops of British India. 


Net exports. 
Tobacco.| Wool 
1,000 lbs. | 1,000 lbs. 

40, 201 2, 148 
53, 743 4,199 
63, 997 2, 839 
58, 729 2, 448 
58, 383 3, 658 
45, 288 2, 906 
55, 125 2, 016 
62, 741 2, 929 
92, 386 4, 873 
The year covered is 


ops in India; issued by the Department of Statistics 


India.] 
Barley. Corn. Millet (great). Millet (spiked). 
Crop year. Yield Yield vield Yi 
4 a ield 
Area.| per | roduc Area.| per - Brodue: Area.| per |* rode, Area.| per Frodue, 
acre. acre. . acre. : acre. 20R 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Bush.| bush. | acres. | Bush.| bush. | acres. | Bush bush. | acres.| Bush.| bush 
1910-11..... TE SAOM) Doe. Weesces se 65312 ese span 211844) .5 sce saeco 1£5 5540) | beeen ae 
1911-12.._.. 8, 378 5.4 | 45,500 | 5,567 | 13.8 | 76,760 |18, 565 5.3 | 98, 920 |12, 473 3.7 | 45,760 
1912-13..... 7, 295 5.6 | 40,973 | 6,225 | 14.2 | 88, 440 |21, 029 8.4 |175, 800 115, 671 5.9 | 92,920 
1913-14..... 7,144} 17.5 |125,113 | 6,146 | 13.6 | 83,360 |21, 374 7.6 |161,600 |14, 756 5.4 | °79,160 
1914-15..... 7,821 | 18.3 |142, 847 | 6,144 | 13.6 | 83, 280 |21, 187 9.7 |206, 440 |15, 702 6.6 | 104,240 
1915-16..... 7,924 | 18.6 |147,653 | 6,679 | 15.0 |100, 080 |22,993 | 10.5 |241,600 |14, 283 6.7 | 95,172 
191G=1V7ae eee 7,883 | 19.7 |155, 447 | 6,518 | 14.4 | 93,760 |21,850] 5.1 |111,840 |15,166 | 5.2) 78,600 
1917-18..... 8,407 | 18.5 |155, 307 | 6,442 | 15.0 | 96,600 |21, 055 8.5 |179, 400 12,671 6.7 | 85,320 
1918-19..... 6,394 | 20.3 |129,827 | 5,994 | 11.8 | 70,808 |20,394 6.7 |136, 256 |11, 161 5.0 | 55,496 
Crop year. Wheat Cotton (ginned). Flaxseed (linseed). 1 Indigo 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Bush.| bush. | acres.| Lbs. | bales. | acres. | Bush.| bush. | acres. | Lbs. lbs. 
1910-11..... 30,565 | 12.3 (375,629 |23, 040 68 | 3,224 | 3, 742 5.6 | 22, 852 276 | 18.6 53 Gy 
1911-12..... 31,141 | 11.9 370, 515 |21, 615 61 | 2,751 | 5, 038 5.1. | 25, 796 267 | 20.0 5, 342 
1912-13..... 30,043 | 12.3 (367, 845 |22, 028 84 | 3,858 | 4,125 5.3 | 21, 684 217 | 20 4,379 
1913-14..... 28,475 | 11.0 |312, 032 |25, 023 81 | 4,239 | 3,031 5.1 | 15, 448 193) | 17. 3, 002 
1914-15..... 32,475 | 11.6 |376, 581 |24, 567 85 | 4,359 | 3,325 4.8 | 15, 880 148 | 19 2,822 
1915-16..... 30,320 | 10.6 |323, 008 |17, 745 84] 3,128 | 3,334 5.7 | 19, 040 353 | 17 6,171 
1916-17... ..|32, 940 11.5 |379, 232 |21, 745 79 | 3,576 | 3, 564 5. 8 | 20, 800 770 14 10, 718 
1917-18... 35, 487 | 10.4 |370, 421 |25, 298 64 | 3,402 | 3,797 5.4 | 20,600 710} 20 14, 202 
1918-19.._.. 23,798 | 11.8 |280, 299 |20, 497 72} 3,072) 1,989 4.7] 9,400 301 | 16 4,939 
1919-20..... 29,976 | 12.6 |376, 768 |23, 353 99 | 4,850 | 3,101 5.6 | 17,320 Pape) |p IK) 4,222 
Crop year. Jute. Peanuts (groundnuts). Pulse. Rape paresis 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Lbs. | bales.2 | acres.| Lbs. | tons. | acres. | Bush.| bush. | acres.| Lbs. | tons. 
1910-11..... 2,938 | 1,080 | 7,932 952 | 1,184 Lao) | gene Sleep aac sy 2 6, 316 443 1, 400 
iby WE DARE 3,106 | 1,060 | 8,235 | 1,214 | 1,118 678 |13, 844 | 11.9 |164, 341 | 6, 990 425 1, 485 
1912-13..... 2,970 | 1,325} 9,843 | 1,366 | 1,098 750 |11,716 | 10.8 |126, 037 | 5,956 467 1,390 
1913-14..... 2,911 | 1,325 | 8,894 | 2,106 796 839 | 8, 951 8.1 | 72, 315 | 6, 266 389 1, 218 
1914-152 See 3,359 | 1,222 | 10, 444 | 2, 413 879 | 1,061 |13,778 | 10.5 |143, 397 | 6,507 419 1, 366 
1915-16.._.. 2,376 | 1,244] 7,341 | 1,664 | 1,424] 1,185 |13, 224 9.7 |127, 979 | 6, 437 384 | 1,234 
1916-17..... 2,703 | 1,236 | 8,306 | 2,334] 1,148] 1,340 |15, 307 9.1 |147, 467 | 6, 495 411 1, 323 
1017-18 ee 2,736 | 1,229] 8,865 | 1,936 | 1,223 | 1,184 |16,255 | 10.2 (165,275 | 7,126 | 362| 1,191 
1918-19.._.. 2,500 | 1,296 | 6,956 | 1,312 837 549 | 7, 367 9.7 | 71,699 | 4, 847 351 850 
1919-20..... 2,822 | 1,113 | 8,428 | 1,586 | 1,161 (O92) ape ene ers) oer Leia 5,895 438 1,291 


1 Including the crops of both “‘pure”’ and ‘‘mixed”’ seed. 
2 Bales of 400 pounds. 


; 
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Taste 17.—Crops of British India—Continued. 


Sesamum.! Sugar (cane).2 Tea. Rice (hulled). 
cae Yield | P Yield} P. Yield Yield 
year. ie TO- ie rOo- ie v ie i 
Area.| per | duc- | Area.| per | duc- | Area.| per progue Area. | per Enodue 
acre. | tion. acre. | tion. acre. : acre. r 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 1,000 1,000 
acres.| Lbs. | tons. | acres.| Lbs. | tons. | acres.| Lbs. ibs. acres. | Lbs. lbs. 
1910=11...| 5,206) 220] 573 | 2,115 | 2,208] 2,484] 564] 467 | 263,269 [58,029 | 1,077 | 62, 489, 056 
1911-12...} 4,808 185 445 | 2,380 | 2,307 | 2,745 575 467 | 268, 603 |64, 726 | 1,041 | 67,364,976 
1912-13...| 4,980] 212] 529 | 2,527 | 2,290] 2,894] 592] 503 | 297,878 |71,623 | 891 | 63,805, 168 
1913-14...) 5,076 178 452 | 2,546 | 2,016 | 2, 566 610 504 | 307, 250 |75, 425 855 | 64, 490, 272 
1914-15...) 5, 565 213 617 | 2,311 | 2,386 | 2,757 624 501 | 313, 301 |76, 625 796 | 61,022,080 
1915-16...| 5,108 211 540 | 2,391 | 2,468 | 2,950 635 586 | 372, 203 |78, 152 941 | 73,525, 760 
1916-17...| 5,023 | 229] 552} 2,416 | 2,531] 2,941 | 649| 571 | 370,314 |80,080| 973 | 77,931,840 
1917-18...| 4,271 200. 427 | 2,309 | 2,640 | 3, 708 667 557 | 371,296 |80, 141 | 1,013 | 81,197, 760 
1918-19...| 4,054] 158] 320] 2,820] 1,856] 2,617) 678] 561 | 380,459 |79,508| 695 | 55,218,240 
1919-20...| 4,465 | 248] 554 | 2,686 | 2,532 | 3,400 |.......|.......]....2..05 79,426 | 902 | 71,612,800 
1 Including the crops of both ‘‘ pure’’ and ‘‘ mixed ”’ seed. 
2 Acreage of cane and production of cane sugar. 
TaBLE 18.—Number of live stock in British India. 
[Source: Department of Statistics, Calcutta, India.] 

Date. Cattle. Sheep.? Goats.? Horses.? Mules.? Asses.? 
TGUQ=1 OSes 119,369,000 | 23,235,000} 30,604,000 1,553,000 113,000 1, 337,000 
TOMO ELE Aa 120,658,000 | 23,281,000] 30,900,000 1, 565, 000 113, 000 1,342,000 
AO Mies sey NER 120,909,000 | 23,290,000} 30,914,000 1, 574, 000 113, 000 1,341,000 
TOTS y eaaen hs 138,129,000] 22,934,000] 28,684,000 1, 555, 000 81, 000 1,364, 000 
TNS er) eee 143,179,000] 23,081,000] 30,694,000 1, 644, 000 79, 000 1, 508, 000 
TIGNES a ee at 147,239,000 | 23,005,000} 33,360,000 1,654, 000 72, 000 1, 511,000 
MET. Sus gets eae 148,872,000 | 22,960,000} 33,664,000 1, 673, 000 70,000 1, 538, 000 
AQIGAUTS Makes 149, 353,000 | 22,913,000] 33,423, 000 1, 682, 000 72,000 1, 536, 000 
AGU 1SS wee sl els 149,111,000 | 22,895,000 | 33,165,000 1, 681, 000 71,000 1, 534, 000 


1 Includes buffaloes, which numbered in 1909-10, 16,951,090; in 1910-11, 17,063,000; in 1911-12, 17,106,000; 
in 1912-13, 17,709,000; in 1913-14, 18,214,000; in 1914-15, 19,004,000; in 1915-16, 19,188,000; in 1916-17, 19,266,000; 
in 1917-18, 19,235,000. 

2 Exclusive of Bengal, subsequent to 1911-12. 

3 Exclusive of eastern Bengal. 


TABLE 19.— Net imports or net exports of leading farm products, for British India. 


[Source: Annual and monthly reports on the sea-borne and land trade of British India.] 


Net exports. 

Cheese, 

Year. __ net 
Barley.1| Corn.? Rice. | Wheat.2| Butter. | ™Ports. 

1,000 1,000 1,000 1,000 1,000 1,00 
bush. | bush. ibs. bush. ibs. lbs. . 
AS) | MoM I 5,439,133} 54, 707 4996 | 1,249 
31, 843 871 | 5,998,640] 68, 339 4316 | 1,333 
10, 069 290.| 5,475,471 54, 385 354 1, 297 
1, 290 29 | 4,189, 087 28, 868 251 1,112 
7, 441 154 | 2,487,984 28, 927 478 1, 152 
7, 705 126 | 3,340, 723 27,159 953 946 
14,531 | 2,723 | 3,464/123] 57,637| 1,273 496 
14,848 | 27373 | 5,146,985 | 237 842 885 879 
598 1, 295, 809 | 45,206 659 304 


1 Including malt, in terms of grain. 
2 Including meal or flour, in terms of grain. 
3 Bales of 478 pounds, net weight; equivalent to 500 pounds, gross weight. 


4 Net imports. 


Net exports. 
Cotton, 
unmanu-| Flaxseed. 
factured. 
1,000 1,000 
bales.3 bush. 
1,695 21, 090 
1,500 14, 116 
2,196 14, 664 
2,769 14, 007 
2, 097 7, 150 
2,109 15, 551 
1, 654 7, 125 
792 8, 448 
1,514 13,324 
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TABLE 19.—Net imports or net exports of leading farm products, for British India— 


Continued. 
t Net imports. Oil cake Net exports. 
ees MY vedas eC NE a Sugar.) |, le care ee 
Year. a oil-cake | — net 
exports. | Hops. | Meat. eee imports. | pohacco.| Wool. 
hie t0 1 Hee t fe ad 1,000 1,000 
lbs. S. S. Se S. lbs. lbs. 
I Ke) i aa ocala ake NI 134, 112 285 | 10,513 | 300,054 | 1,226,957) 29,364 37, 784 
LOTS VIGNE EE ELMS NE 161, 444 247 | 11,000] 332,048] 1,281,314 | 25,910 27, 282 
LOPS TS IAN SOE ND Ot 160, 732 162] 14,511 | 399,400] 1,646,448 | 28 795 21,510 
AS Ie Seen aia a pa ps cay ANG Tabet 129, 690 118 11,893 | 331,534 | 1,168, 563 17, 434 21, 956 
TOT SMELLS URE ih ence 123, 396 141} 12,180 | 333,169 | 1,056,871 | 27,562 20, 408 
TOTEM CY Ay hc NG 141, 819 275 | 10,439 | 290,713 939,472 | 28,394 21, 785 
RU ily fecha NR arses ert Ba 116, 059 336 5, 237 | 200, 690 892, 408 20, 359 14, 966 
a AOU Spiers Sete et re ta Ec Ba fi die 67, 581 §32 528 | 189,244 | 1,119,342 22,740 | 12,006 
TIE RS eee gM MAL le Al ad a3 Led oy fl Ba eA 954 | 302,942 889, 066 35, 206 8, 760 


Note.—The figures in this table are the differences between imports and exports. The year covered is 
the calendar year. 


TABLE 20.—Crops of Bulgaria. 


[Sources: Statistique Agricole; issued by the Direction Générale de la Statistique du Royaume de 
Bulgarie. Bulletin Mensueldela Direction Générale dela Statistique du Royaume de Bulgarie. These = 
See a as early as 1898. Subsequent to 1918, the figures refer to the area within the new 

oundaries. 


Barley. Corn. | Maslin. Millet (grain). 
Year. Wield |p | Yield |p oauc- Vieldils val fl Yield |p 64 

Area.l| per |" 4; Ba "| Area.l) per [43 ay Area.!! per | "sion, |Atea.t| per Hoon 

acre.2 : | acre. ; acre.2 acre.2| 200- 

| 

1,000 1,000 | 1,000 | 1,000 | 1,000 1,000 | 1,000 1,000 

acres. | Bush.| bush. | acres. | Bush.| bush. | acres. | Bush.| bush. | acres. | Bush.) bush. 
Ripe 621 | 20.0 | 12,390 | 1,562 |319.6 | 30,590 | 235 17.9] 4,208 30 |216.2 485. 
TOLD eae 619 | 20.1 | 12,440 |11,589 |321.0 | 28,475 | 224] 17.1 | 3,836 93] 14.3 330 
IGT Saws 502 | 22.6 | 11,366 | 1,449 | 319.8 | 30, 455 205 18.0 | 3,683 22 17.9 387 
LOS ent ee 534 17.3 | 9,217 | 1,566 | 19.8 | 31,075 206 12.3; 2,536 21 16.1 344 
OLS Ase 590 | 20.1 | 11,848 | 1,579 | 18.9 | 29, 821 200 | 15.1 | 3,013 29 | 16.4 477 
LOG ie eens 560 17.9 | 10,037 | 1,342 | 13.0] 17,471 139 13.9 | 1,937 17 11.8 201 
TKO HL Be eek 593 | 20.2 | 11,980 | 1,385 | 12.8 | 17,780 223 | 15.1 | 3,373 16) 12.5 200 
1OUSS anes 604] 11.7] 7,094 | 1,455 5.6 | 8,144 255 | 11.5] 2,931 19 3.9 74 
VOTO seine! oe ATA 2 2er2y\| 10) 538 | Le S92 2858 SOMATA ee slice See aie PSA so eeneae Hocesone " 
19209 502) | 28408)14'066, {1,419 5114278 9H) SONGBON MNES. N10) ARPT OE sts Ea Senn ee Ne i 

| 
Year. Oats. Rice (hulled). Rye. Spelt. 

1,000 1,000 1,000 1,000 | 1,000 1,000 

acres. | Bush.®| bush. | Acres.| Tons.3) Tons. | acres. | Bush.3) bush. | acres. | Bush.3| bush. 
INS Lee aeens oa 2) 447 | 23.3 | 10,421 | 5,730] 0.58 3,333 ; 545 16.5 8, 992 28 18.6 517 
AGU CH Tiss 435 | 20.0| 8,707 | 7,215 |. .57 | 4,180] 529) 15.9] 8,422] 25) 14.2 355 
GTB he wei SET AS BAS SE Rai Ga (eae on) Be SNP Sot ea 488 19.0 | 8,808 24 20. 4 486 
CT ie ae 379 213 8,080 | 5,390 -60 | 3,208 527 | 13.8] 7,255 24 17.6 402 
LOU este 2 Be 395 Pak il 9,130 | 3,813 . 66 2,512 507 | 14.0] 7,107 22 U6. 389 
HIG }IIG) 8 326 19.8 | 6,440 | 7, 265 58 | 4,202 465 11.5 5, 356 24 14.7 352 
AOA pae ee 343 19.1 6,558 |11, 686 . 63 7,328 442 13. 4 5,901 22 14.0 309 
LOTS See 345 | 10.5 | 3,613 |14, 468 -42 | 6,129 475 9.3] 4,427 24 9.6 231 
A OTLOMS rane, 6s 302} 24.5 7,387 | 4,000 -68 2,737 446 142.6), 665490) |e cel eee See ere 
O20 Ne Sb OFA SON CN OF yma wile 22). ) LenB ee lia ee GOWAN held Oe Sal seal ag lye SNS ee Sk Sra 

| } 


1 Area cultivated. 
2 Yield per acre cultivated. 
3 Official average for yield per acre as harvested. 


| 
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TaBLE 20.—Crops of Bulgaria—Continued. 


Year. Wheat. Anise seed. Beans (haricots). Cabbage. 

1,000 1,000 1,000 | 1,000 1,000 |1,000 1,000 

acres. | Bush.| bush. | Acres.| Lbs. lbs. | acres. | Bush.| bush. | acres. | Tons.| tons. 
GTB: eis 2, 764 17.5 | 48,295 | 3,805 | 1420 1, 599 153 |111.3 1, 736 8 7.0 58 
{O12 am S 2,887 | 15.5 | 44,756 | 3,954 | 439] 1,736] 185 | 12.0] 2,211 8| 6.0 47 
LOTS AEE Oe BY ESD) |) TEAS) Ap CE Fes ls ean Ce ND A ea oe al es Pestle 
NOTA yA ae 2, 638 QRS woo NOS On eter sorties eee cis | esha en Babe tients oe stenark AIA al oe ae Vatecieiste | eee US 
TOG ES Sak Pgs GUYS) 173 Wah) 1b ahah S)EAO) a gs fener ees | (Ge a a Les See ea 
GLC MLR E a D. Dae) NRIOL, || a St Rah hed NUN aR CP GR a ee a ark Neeser 
OTe eh ean ZEA SIN Vay ead LOA [ens sets ape ocak. Ie meme en eee pe Ite yee eet eb ar ete 5 pe 2 ST 
LOUSE Nea Ch VEGA AN) 2b Lo Ra Bi es neem Ace aL eo al hae eal ae ne Ie eS [Pa epapac ee | te Be 
oe ees Soe 2, 080 Bh Ct HeLa as (le ae BS SE aH 2S ies OP ae LO ane Pe eR a lee val Sie aa 
1G 2QE CUT Sea TUE N a aha Licht TEST SA) ata a as 8 dle Le chee Sen Se Ke Gp WIE Ua NE 


NotEe.— Where the original Bulgarian reports give production both in weight and cubic measure, 
the figures for weight have been used in compiling this table. 


1 Official average for yield per acre as harvested. 


TaBLe 21.—Numober of live stock in Bulgaria.) 


[Source: Department of Statistics, Sophia.] 


Date Cattle.? Swine. Sheep | Goats. | Horses. Mules. Asses. 
Dee. 31: | 
IENOGS ss osapa ae 2, 018, 000 527,000 | 8,632,000 | 1,459,000 478, 000 12, 000 117,000 
ae eee ee te POSS O00N Wipes e eee: 2s 5. ccs | eae ee 22605 OOO eee se era eee ui 
ORO ee ra) DOTS OOON Pees S|) ee asa mR 219 4000 s| Kaui aes NRE UEC tee 


1 All figures, except for census years, are for farm animals only. 
2 Including buffaloes, which in 1910 numbered 415,000; in 1911, 167,000; in 1912, 163,000. 


3 Census. 


TABLE 22.— Net imports or net exports of leading farm products, for Bulgaria. 


[Source: Mouvement Commercial de la Bulgarie avec les Pays Etrangers.] 


Net exports. 


Net exports. 


Net imports. 


Rice. 
Year. _ Net Cotton, 
Barley.!) Corn.2 | Oats.2 arp OLts, Rye.2 | Wheat.?) Butter. | Cheese. aol Cotten 
tured. 
1,000 1,000 1,000 1,000 1,000 1,000 1,000 
bush. bush. bush. |1,000 lbs.| bush. bush. |1,000 lbs. |1,000 lbs.| bales. galls 
LOU ee at 3,480 | 13,950 466 8, 554 2,949 | 14,512 370 7,513 5 (4) 
AGT ZEEE 18 778 | 11,362 120 | 11,727 2,028 | 11,449 86 4,000 4 35 
TO IWS Serge 389 SHO HOM tees alin eevee. Sl ees Ese bel aor oEAAe GRASS shee. | ace ea 
TAGS Ales At Rs a ah tll Ra ae Pr TCA AIe Res e eieaes eCe aeis BL ei NEA CIO. Ui 
TOES Be Sell ie Be eas 4,185 CEO tee ede ad 17 Caf} PER esr nee ae are He Wi Gk eel ak Nate eae 


1 Including malt, in terms of grain. 
2 Including meal or flour, in terms of grain. 
3 Bales of 478 pounds, net weight; equivalent to 500 pounds, gross weight. 
4 Less than 500 gallons. 
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TABLE 22.—Net imports or net exports of leading farm products, for Bulgaria—Contd. 


Year. 


Net imports. 


Net exports. 


| 


a Oil cake 

ides and 
Flaxseed. and skins. oil-cake 
meal. 
| 
1,000 
bush. | 1,000 lbs.| 1,000 lbs. | 1,000 lbs. | 1,000 lbs 
2 6,714 197 486 

513 4,579 281 

DF | SERINE a BR ted See oat gaa | Meee eee 
TI SG A A ay Ta ea Og eke ta By | 
leap 57 77) | Ey eo SE CIERRA 7 IO 
BS | aeOhy al eR SCE. | ese 
fl eee BAND Hii (Sei ira sini) 1a ee ee peer 


Potatoes. 


Net imports. 


Sugar. 


1,000 lbs. 


Tobacco, 


exports. 


1,000 Ibs. 


16,216 
38, 793 


Note.—The figures in this table are the differences between imports and exports. 


is the calendar year. 
5 Net exports. 


TABLE 23.—Crops of Canada. 


The year covered 


[Sources: Monthly Bulletin of Agricultural Statistics (since March, 1917) and Census and Statistics Monthly 


(March, 1917, and earlier); issued by the Dominion Bureau of Statistics of Canada. 


These statistics 


begin with decennial census, acreage 1870, production 1850; annual statistics of acreage and production 
begin with 1908.] 


Corn (for husking). 


Mixed grains. 


Barley. Buckwheat. 
ee es 
Year. Yield | Pro- Pro- 
Area. | per duc- | Area. due- | Area. 
acre. | tion. tion. 
1,000 1,000 1,000 | 1,000 
acres. | Bush.| bush. Bush.| bush. | acres. 
LOT Eves 1,522 | 29.2 | 44,415 22.7 8, 441 322 
ihe DAS ee ee 1,581 31.2 | 49,398 26. 4 10,517 298 
191se 1,613 | 30.0 | 48,319 22.0 8,372 278 
ahs Cue eas 1,496 | 24.2 | 36,201 24.3 8,626 256 
Thee i= 1,718 | 31.5 | 54,017 22.9 7, 866 253 
1916s ees 1, 803 23.7 | 42,770 7:5, 5,976 173 
LOU See 2,392 | 23.0 | 55,058 18.0 7,149 234 
UN eee 3, 154 24.5 | 77, 287 20. 8 11,376 250 
Thy RS aa 2,646 | 21.2 | 56,389 23: duly SLONDSL 265 
1920 EES 2,552 | 24.8 | 63,311 23. 8 8,995 292 
Year Oats. 

1,000 1,000 1,000 
bush. bush. | acres. 
365, 179 2,492 |11, 101 
391, 629 ; 2,428 |10, 997 
404, 669 \ 2,300 |11, 015 
313, 078 ; 2,017 |10, 294 
464, 954 20. 2,486 |15, 109 
410, 211 19. 2,876 |15, 370 
403, 010 18. 3,857 |14, 756 
426, 312 15. 8,504 |17, 354 
. 2 1394, 387 13. 10,207 |19, 126 
1920 Rae 15,850 | 33.5 |530, 710 tie 11,306 |18, 232 


Yield | Pro- Yield | Pro- 
duc- | Area.}| per duc- 
tion. acre tion. 
1,000 | 1,000 1,000 
bush. | acres. | Bush.| bush. 
19,185 | 525] 29.9 15,712 
16,950 | 497] 34.6] 17,198 
16,773 | 474] 33.3] 15,792 
13,924| 463 | 35.4] 16,383 
14,368 | 467 | 37.5 | 17,518 

6,282 | 413 | 25.8] 10,585 

7,763 | 497] 32.5] 16,157 
14, 205 922 38.8} 35,662 
16,940} 902] 31.0] 27,852 
14,335 812 | 40.0] 32,421 

Beans. 

1,000 | 1,000 1,000 
bush. | acres. | Bush.| bush. 
230, 924 &3 19.4 1,027 
224, 159 53] 17.5 921 
231, 717 47| 17.2 801 
161, 280 44] 18.2 798 
393, 543 43 | 16.7 7233 
262, 781 32 12.7 413 
233, 743 92} 13.8 1,274 
189, 075 229 15.5 3, 563 
193, 260 84] 16.5] 1,389 
|263, 189 Pe A Me > 
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TABLE 23.—Crops of Canada—Continued. 


dh 


Hay (other, including 


Year. Corn (fodder). Flaxseed. Hay (alfalfa). clover). 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Tons.| tons. | acres. | Bush bush. | acres.| Tons.| tons. | acres.| Tons.| tons. 
AOTTES eee 294 9.1 2,671 879 11.5 10, 076 97 2.4 228 | 8,617 1.6 13,989 
OID aL: 299 10.2 | 3,033 | 2,022 12.9 26, 130 101 2.8 286 | 8,276 1.5 12,117 
1QIBRSEHE LL 304] 8.6] 2,616] 1,553] 11.3] 17,539 94) 2.5 238 | 8,169] 1.3] 10,859 
1914....... 317 10.2} 3,251 | 1,084 6.6 7,175 90 2.4 218 | 7,997 1.3 10, 259 
IIE eee 332] 10.2) 3,383 462 | 13.2 6, 114 98 2.6 261 | 7,777 1.4] 10,612 
OTGE Res: 293 6.6 1,908 59 12.6 8, 260 99 2.9 287 | 7,821 1.9 14, 527 
aKa by (Sa ee 367 7.3 | 2,690 920 6.5 5,935 110 2.4 262 | 8,225 TSO Ht ales. tetas 
NOTRE soe 502 9.5 | 4,788 | 1,068 5.8 6,055 196 252 446 |10, 545 1.4 14,772 
ahi tt ey 512 9.8 | 4,943 | 1,093 5.0 5, 473 227 22 494 10, 595 1.6 16, 348 
O20 RE es 589 9.6 | 5,642 | 1,428 5.6 7,998 239 2.4 584 |10,379 13), /) 135,339 
Peas. Potatoes. Sugar beets. Turnips and mangolds. 
Year. r c 2 ts 
Yield . Yield Pe iipvaeld)|75 Yield 
Area.| per Brodue: Area.| per P podue Area.| per Produc, Area.| per Eroduc, 
acre. ‘ acre. i acre. 5 acre. 5 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Bush.| bush. | acres.| Bush.| bush. | acres.| Tons.| tons. | acres.| Bush.| bush. 
TA) Bae 295 | 15.8] 4,666 A479 | 148.7 | 71, 238 21 8.5 175 208 | 377.6 | 78,497 
G12 ea 260 | 15.1] 3,913 484 | 175.4] 84, 885 19) 10.6 201 198 | 403.7 | 80,016 
ONS Wee Se 219 18. 1 3, 952 474 | 165.9] 78, 544 17 8.7 148 186 | 358.3 | 66,788 
ahs) Eee ee 206 17.6 | 3,363 476 | 180.0 | 85,672 12 9.0 109 175 | 394.3 | 69,003 
LOU RRA ae 196 | 17.7] 3,464 486 | 124.2] 60, 353 18 7.8 141 157 | 384.0} 60,175 
TO LG sees 152 14.5] 2,218 ,473 | 133.8] 63, 297 15 4.8 71 142 | 264.2 | 36,921 
iO pee Se 199 | 15.2} 3,026 657 | 121.5] 79,892 14 8.4 118 218 | 290.8) 63,451 
NON G ce = 236 18.2] 4,313 735 | 142.0 | 104, 346 18 10.0 180 325 | 377.5 | 122,700 
AQLOMR es 230; 14.8] 3,406 819 | 153.5 | 125, 575 24 9.8 240 317 | 354.0 | 112, 289 
192082 eS 186 | 19.0] 3,528 785 | 170.5 | 133, 831 36 | 11.4 412 290 | 401.0 | 116,391 
TaBLE 24.—Number of live stock in Canada. 
[Source: Dominion Bureau of Statistics, Ottawa.] 
Date. Cattle. Swine. Sheep. Horses. Mules. 
June: 
ONO RecA sees isiccnscoeaesins = 7,115, 000 2, 754, 000 2, 598, 000 PLANO) Ag sooacesce 
QUEL ya ae tango Loree as 6, 533, 000 3, 610, 000 2, 175, 000 255964000) | tate eee 
UDR PRIS SRY URE TEN GT oss 6, 432, 000 3, 477, 000 2,082, 000 2456925000) | Pete 
TGV Sera t he 4 boat a ea 6, 656, 000 3, 448, 000 2, 129, 000 248G6%,000) | oe eee 
GU ean enn Ua a ie 6, 037, 000 3, 434, 000 2,058, 000 25948000) | ecereneeece 
GI ee ee ee eee 6, 066, 000 3, 112, 000 2,039, 000 25996 O00) | Ee eneie ects 
FTG Gee NN HUD te SNE as ee 6, 594, 000 3,475, 000 2,023, 000 342585 000) waa ais 
Te Oe nO ere RE ey 7, 921, 000 3,619, 000 2, 369, 000 35413000 see sesh 
OURS Ree ee Mees Sac 3 Fal Hes ioe 10, 056, 000 4, 290, 000 3, 053, 000 3,609; 000K eee ee See 
QO) i435 Cake Ree ae ee ae one 10, 084, 000 4,040, 000 3, 422, 000 3, 667, 000 15, 000 
O20 Reece tees ac leon ceo 9, 477, 000 3, 517, 000 3, 721, 000 3, 401, 000 9,000 
1 Census. 
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Tasie 25.—Net imports or net exports of leading farm products, for Canada. 


[Sources: Annual Reports of the Trade of Canada; also (to compute calendar year figures), Monthly 
Reports of the Trade of Canada.] 


Net exports. Net imports. 
Barley.!} Corn.2 | Oats.2 | Rice. 
Year. Net | Net Net | Net Cotton, 
exports.| imports.| exports. |imports. Rye.2 | Wheat.2| Butter. | Cheese. ieee Cotton- 
| turea.3 |Seed oil. 
1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 
bush. bush. bush. lbs. bush. bush. lbs. lbs. bales. gals. 
Rey hae a 1,216 | 16,413 | 10,153 9, 903 38 | 76, 069 7, 836 | 168, 316 157 1, 830: 
OTA Se eye 4, 751 9, 309 9,417 | 35, 925 488 | 103, 808] 46, 293 } 152, 996 165 2,911 
LOI SUL 13,546] 8,988] 31,666] 41,298] (4)(®) | 151,229] 46,666 | 147, 318 166 4,104 
LOTA Stee 6, 707 8,090 | 19,2385 | 41, 529 39 | 89,201 | 44, 750 | 137, 116 152 4,079: 
AON SS esee 4,594} 10,811 | 15,528] 33, 293 440 | 176, 563 | 42,068 | 159, 508 197 4, 900 
AOI jcess 9, 969 7,310 | 70,416 | 42,710 961 | 226, 558 5, 696 | 169, 488 205 4, 745. 
LONGUE 7,182] 7,620] 59,760} 39, 420 807 | 185,943 | 3, 878 | 175, 925 178 5, 246 
OLB eee 4,548 | 11,709} 20,257] 18,673 503 | 92,914 |) 10,055 | 163, 939 ‘226 6, 255 
ee ABAase 13, 097 6, 229 | 138,051 | 32,055 1, 887 | 113,472 | 15, 044 | 107, 380 179 5, 515. 
LODO es 9,750 | 10,681} 15,563] 47,150] 3,122] 44,120] 12,256 | 142, 288 241 6, 091 
Hides and skins. Net exports. Net imports. 
a He 
Year. Net a a Neth ys all cake _ : 
e e imports an ota- 
exports. | exports. | imports Pp Meat. | cilcake| toes. | Sugar- |Tobacco.| Wool. 
meal. 
1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 
bush. lbs. lbs. lbs. lbs. lbs. bush. lbs. lbs. lbs. 
LOU Rss DAS lie Betlaiae « 4, 697 1,254 | 49,115 | 30, 284 287 | 598, 247 | 17, 295 6, 495: 
1912 ae SHI 51) | aR Se 16, 218 1,473 | 3,217] 58, 759 149 | 650,679 | 19,649 7, 139 
1913 eee OOF OdAaI E15 8692s eo 1,441 | 41,589 | 54,440] 1,612 | 668,318 | 21,773 7, 373 
OTE aes 7, 953 IG) Rane ne er 1,587 | 85,143] 14, 948 452 | 689,638 | 16, 427 2, 834 
LOT Cee eres Tab) Ga ara 18, 297 619 | 166,019 | 10, 516 537 | 597, 544 | 17,753 11, 264 
TOTO oman ASSO MNES ea 11, 135 45 | 119, 543 | 16,976 986 | 641,263 | 20,000] 15, 587 
TOUT AY EMTS NANT OSE cm cals 782 | 160, 223 | 45,273 | 3,576 | 653,915 | 16,910 225 
AGI SZ eee 2, 075 1360) ESO Se 835 | 269, 188 | 441, 793 1, 398 | 651,054 | 21,749 16, 279 
TOLL IC RAE TEs USBI eee Uhcy 4 aie a 1,773 | 335,639 | 28,910] 5,535 | 812,918] 23,385 | 62,065 
O20 NE Soe OZ Wes seis 758 1, 594 | 132, 899 5, 200 4,659 | 703, 898 | 20, 343 5, 979 


Note.—The figures in this table are the differences between imports and exports. 
is the calendar year. 


1 Including malt, in terms of grain. 
2 Including meal or flour, in terms of grain. } 
3 Bales of 478 pounds, net weight; equivalent to 500 pounds, gross weight. 


TABLE 26. 


The year covered 


4 Net imports. 
5 Less than 500 bushels. 


Crops of Chile. 


6 Net exports. 


[Source: Anuario Fstadistico, Agricultura; issued by the Oficina Central de Estadistica. These statistics 
are available as early as 1901-2.] 


Barley. 
Year. Yield | Pro- 
Areal} per duc- 
acre.2| tion 
1,000 1,000 
acres. | Bush.| bush. 
1910-11..... 85 | 40.0] 38,379 
1911-12..... 103 | 30.0} 3,251 
1912-13..... 131 | 35.1): 4,596 
1913-14..... 153 | 36.4} 5,567 
1914-15..... 147 | 37.1 5, 144 
1915-16..... 121 | 35.9} 5,430 
1916-17..... 117 | 38.7) 2,165 
1917-18..... 98} 33.9] 3,303 
1918-19..... 93 |3 40.6] 3,977 
EO TOO ea athe a (ICL uen ak ena Ie Me Y 
1 Area cultivated. 


Corn. 
Yield 
Area.l] per 
acre.2 
1,000 
acres. | Bush 
46 | 26.6 
56 | 27.1 
65 2598, 
SO 25a 
80] 23.1 
66 | 23.7 
49 | 27.4 
Goulacad 
65 | 3 26.1 


Pro- 
duc- 
tion. 


1,000 
bush. 
1, 221 
1, 527 
1, 647 
1, 505 
1, 842 
1, 540 
1, 338 
1, 446 
1, 702 
1, 689 


Oats. Rye. 

Yield | Pro- Yield | Pro- 

Areal} per duc- | Area.1] per duc- 

acre.2| tion acre.2| tion 

1,000 1,000 | 1,000 1,000 

acres. | Bush.| bush. | acres. | Bush.| bush. 
58] 32.1 1, 861 onl) Long 45. 
69 | 48.8] 3,380 6] 23.6 139 
94] 47.4] 4,443 UN ee 147 
122) 36.5] 4,437 6 | 26.0 161 
154 | 46.8) 7,104 Cy G7/ 185, 
161 39.6 | 6,350 11 17. 2 187 
126 44.1 5, 564 6 14.8 92 
79 | 39.9 | 3,177 8] 21.2 176. 
79 | 841.1 3, 250 8 | 324.0 192 


2 Yield per acre harvested. 


3 Yield per acre cultivated. 
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TABLE 26.—Crops of Chile—Continued. 


Hay (alfalfa and 


Peas (chickpeas and 


Year. Wheat. Beans. clover). other). 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Bush.3| bush. | acres.| Bush.| bush. | acres.| Tons.| tons. | acres. | Bush.| bush. 
1910-11..... 968 | 18.8 | 18, 184 i ‘ 5 
TMI 3 1,093 | 20.6 | 22, 468 
1912-13. .... 1,103 | 21.4 | 23, 575 
1913-14._... 1,018 |}. 16.1 | 16, 403 
1914-15..... 1, 074 17.7 | 19, 000 
1915-16..... 1,143 | 17.7 | 20, 184 
1916-17..... 1, 272 17.7 | 22, 498 
1917-18..... 1, 302 17. 8) || 23, 120']... 
1918-19..... 1, 313 16.4 | 21, 591 
TROL. AA ea a 21, 845 
Year Potatoes. Seed (alfalfa). Seed (clover). Tobacco. 
1,000 1,000 1,000 1,000 1,000 
acres. | Bush.| bush. | Acres.| Bush.3| bush. | Acres.| Bush.| bush. | Acres.| Lbs.3| lbs. 
1910-11..... 68 | 109.4 | 7,440 373) |) 56.3 21 959 | 26.3 6 64 | 2,344 150 
1911-12. .... 66 | 146.5 | 9,656 | 2,313 |] 39.8 PA i se ree | ean ae 26 | 2,478 | 2,049 5, 077 
1912-13..... 78 | 112.1 E70 aeseone SoEaeers Oa (a ea 57 | 3,430 | 2, 485 8, 524 
1913-14..... SLi wlelae Zale Oe GON eee ea eee sae) OG] Games eelversae GOW eee eens 6, 282 
1914-15. .... (SM PoE DIP SON SAG: em ean | V1 A RR VES Pee 1,033 | 3,157 | 3, 261 
1915-16..... OMAR ON |e DOR eee AE) TM SAN Ree HA a ey OR Ca Ua ISOLA SCH Re ines TSS 
1916= (eee ZN PLZ WU) LOH OTE eevee s Pal AV |) A as | Ge SSL 4,000 | 2,740] 10, 958 
1917-18..... Sil IIE 34) Oh Gis laaeecoe seneseed Reeben telco cob] Habbedd boosorer 3, 000 | 2, 310 6, 929 
1918-19..... hes HEAR EO) MAILS iN oy AO) Mee Sg ee eee ete Ne a no nooerllaeemos aliiccobecisoe seeee 
HO () Recap ayeseeeete eal Se erat se | a AeA a Ne oT. IRR SMU NC TAR) Seg le Uda nee Te enc a 
3 Yield per acre cultivated. 
TABLE 27.— Number of live stock in Chile. 
[Source: Statistical abstract of the Republic of Chile.] 
Year Cattle. Swine. Sheep. Goats. Horses. Mules. Asses. 
1, 640, 000 160, 000 | 3, 535, 000 210, 000 352, 000 30, 000 33, 000 
1, 760, 000 166,000 | 4, 165, 000 273, 000 421, 000 37, 000 33, 000 
2, 084, 000 184,000 | 4, 567, 000 288, 000 489, 000 34, 000 30, 000 
1, 969, 000 221,000 | 4, 602, 000 299, 000 458, 000 38, 000 33, 000 
1, 944, 000 229,000 | 4, 545, 000 394, 000 458, 000 42, 000 37, 000 
1, 869, 000 260, 000 | 4, 569, 000 386, 000 443, 000 39, 000 36, 000 
TSR Se ae 9 2, 030, 000 301, 000 | 4, 183, 000 376, 000 403, 000 52, 000 36, 000 
RL TS api We he Sir 2, 225, 000 326,000 | 4, 434, 000 452, 000 411, 000 53, 000 38, 000 
TABLE 28.— Net imports or net exports of leading farm products, for Chile. 
[Source: Estadistica Comercial de la Republica de Chile.] 
Net imports. 
Barley,! | Corn,? Oats,? Rice, | Wheat,? 
Year. net ex- | netim- | net va net a) net ex- Cotton, 
ports ports. ports. ports ports unman- 
Butter. | Cheese. tas 
tured. 
1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 
bush. bush. bush. ibs. bush. ibs. ibs. bales 
TIE Tos ager oe bee ie age 94 25 1, 095 27, 785 348 761 738 (4) 
LOUNGE NBER Os 86 49 2,713 36, 044 2, 686 1,065 885 
OMS yee era Me Ea oe 401 23 3, 687 40, 351 2,215 1,347 830 33 ( 
NOMA ioe yoo corsa eatns 3, 032 7 3, 371 28, 835 6 2,674 976 496 | ©) @ 
TAGs) eee ee Noe 1, 537 30 7, 298 47,724 | 638,150 285 419 (4) 
OU G RN WEE Ws ah 1,149 17 4,386 28, 103 202 231 137 2 
TONGS 2 ig GTM 1,054 6 3,440] 41,963 956 300 285 1 
SHOTS TE SE ie iia 1,450 38 466 30, 181 4, 260 587 477 (4) 


1 Including malt, in terms of grain. 
2 Including meal or flour, in terms of grain. 


3 Bales of 478 pounds, net weight; equivalent to 500 pounds, gross weight. 


4 Less than 500 bales. 
5 Net exports. 
6 Net imports. 
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Taste 28.—Net imports or net exports of leading farm products, for Chile—Continued. 


Net exports. Net imports. | 


Hides 
Flaxseed, and Hops, Wool, 
Year. netim- ; skins, | net im- Oil cake net ex- 
ports. net ex- ports. an ports. 
ports. Meat. | oi ake Potatoes.) Sugar. | Tobacco. 
meal. 


1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 


bush. ibs. ibs. ibs. ibs. bush. ibs. ibs. ibs. 
TTS} i elon Nee 51| 10,715 494| 7,258] 2,858 134 | 190,613 158| 22,272 
1919) 2.45. 3| 2@ 13, 770 648| 4,662] 2/804 76 | 149,393 322 | 25, 742 
AQIS RAN eee: 8| 16,485 589 | 11,982| 5,649 51 | 197) 046 157| 26,589 
1Otaad te 2 (7) 12; 368 151| 610,477| 4,651 47 | 185, 492 133 23° 995 
TOG hepa (7) 20, 057 279| 227208] 8,489 7| 156,612 193 | 30,535 
19168 8} 14,027 386 | 45,010| 2,905 79 | 167,7 231 99) 403 
LOL eae te 17| 12,513 368) | 143943638 Seen = 265 | 191,215 261 28) 884 
LOIS GTC eee ee 269 273) 200575 eee 31 | 188,524 362 | 24, 998 


Note.—The figures in this table are the differences between imports and exports. The year covered is 
the calendar year. 


5 Net exports. 6 Net imports. 7 Less than 500 bushels. 


TABLE 29.—Crops of Czechoslovakia (Bohemia, Moravia, and Silesia only). 


[Source: Bulletin Du Ministére de L’Agriculture de La République Tchécoslovaque. Statistics of prin- 
cipal crops in Bohemia and Moravia are available in the Austrian reports as early as 1870; for Silesia, in 
the German Empire’s reports as early at least as 1878.] 


Barley. Oats. Rye. Wheat. 
| 
Year. . : ©, 3 
Yield Yield Yield Yield 
Area. | per Era Area. | per eae Area. | per Prod ue Area.| per Puodue: 
acre. i acre. c acre. " acre. : 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres.| Bush. | bush. | acres.| Bush.| bush. | acres.| Bush.| bush. | acres.| Bush.| bush. 
AQT LEE Bus 1,287 | 36.8 | 47,500 | 1,875 | 50.7 | 95, 287 | 2,004 | 25.7 | 51, 529 895 | 26.3] 23,541 
HOTS Rae 1,154 | 19.5 | 22,464 | 1,737 | 20.6 | 35, 997 | 2,084 | 15.8 | 32, 309 909 | 19.0] 17, 262 
IHR Rae a 1,077 | 24.2 | 26,010] 1,609 | 31.2 | 50,265 | 1,960 | 14.2 | 27,809] 902] 15.9} 14,363 
Tinea eae 1,058 | 13.0 | 13,765 | 1,512 | 14.2 | 21,509 | 1,925 11.9] 22,869] 897] 12.2] 10,972 
1) ees 947 15.8 | 14,986 | 1,429} 23.1 | 32,969 | 1,922 13. 4 | 25, 632 898 12.8} 11,549 
LOIQE Sa 899 23.8 | 21,568 | 1,375 | 23.4 | 32,320 | 1, 824 17.8 | 32, 734 842 18.1 15, 369 
920 Estee 927 | 23.4 | 21, 742 | 1,399 | 32.3 | 45,533 | 1,689 | 15.1 | 25, 781 864 | 18.4] 15,970 
Hops. Potatoes. Sugar beets. 
ot Yield | produe- Yield | produc- IN Yield | Produc- 
Area. per . Area. per : rea. per P 
acre tion sere tion ate tion 
1,000 1,000 1,000 1,000 1,000 
acres Lbs tbs acres Bush bush acres. Tons. |1,000 tons 
AQT ae sees 40 825. 2 32, 628 1, 213 173.4 | 210, 392 558 12.7 7, 076 
LON ee cee 35 490. 7 16, 975 1, 186 139.8 | 165, 896 418 11.6 4, 831 
191Gecce ees 30 438.7 13, 007 1,151 88.5 | 101, 838 457 10.3 4, 695 
OM eet 22 565. 1 12, 566 998 91.0 90, 899 437 7.0 3, O86 
19182 sods 21 212.8 4, 558 955 90. 3 85, 334 455 11.0 2, 560 
OIG Sess 21 452. 2 9, 594 898 93.7 84, 091 437 9.2 4, 008 
AOD 0eS Me 21 532.4 | 10,998 1, 018 109.1 | 111,174 429 10.3 4, 425 


LIVE STOCK IN CZECHOSLOVAKIA, 1919. 


Official reports give the following for 1919: Cattle, 3,256,000; swine, 1,384,000; sheep, 706,000; goats, 952,000; 
horses, 481,000. Figures for Ruthenia are not included in these totals. 


ee he 


HANDBOOK OF FOREIGN AGRICULTURAL STATISTICS. 2 1 
TaBLE 30.—Crops of Denmark. 
[Source: Statistisk Aarborg. These statistics begin as early as 1888.] 
Barley. Buckwheat. Maslin. Oats. 
Year. 7 rs vs ss 
Yield Yield P Yield Yield 
Produc- Produc- Produc- Produc- 
Area. | per ic Area.| per 3 Area.| per 5 Area.| per 
ene tion. aere tion. ane tion. son. tion. 
1,000 1,000 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Bush.| bush. | acres. | Bush.| bush. | acres. | Bush.| bush. | acres. | Bush. | bush. 
LOT aE 578 | 37.4 21, 584 15 Sy 78 419 40.8 | 17, 883 996 43.3 43, 094 
MOTD e eas 597 | 39.5 | 23,539 6 Tse) 93 446 42.0 | 18,784 | 1,059 42.4 44, 868 
nh) bis Sones a 597 41.9 | 24,997 6 13.8 82 446 44.0 | 19,579 | 1,059 44.2 46,755 
OTA: te): 597 34.8 | 20,780 6 18.1 108 446 36.8 | 16,418 | 1,059 36.5 38, 653 
IGT See 644 40.2 | 25,890 8 14.0 114 807 41.1 | 18,347 | 1,024 41.9 42, 858 
AOIG See 633 35. 2) |) 225317 9 8.5 80 829 | 38.5 | 17,676 | 1,042 40.6 42, 287 
TOT e/Se ne 592 | 30.2 17, 881 6 lay) 86 483 21.7 | 10, 459 981 38.4 | 37,653 
1OTSE Ae 551 | 39.0 21, 465 9 14.4 123 478 25.8 | 12,349 937 44.4 41,571 
UGS es eaeee 569 43 24,600 9 11.0 102 482 29.S | 14,406 961 50 47, 585 
IGP Os sakeee 585 | 40 PR Sab YS lise aac [ee auam RE AS ) S s  H aac 1,001 | 47 47, 275 
Year Rye Wheat Carrots. Kohlrabi. 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
; acres. | Bush bush. | acres. | Bush.| bush. | acres. | Bush.| bush. | acres.| Bush.| bush. 
DOMES GVH NOES BSB) WWEPLGY lBacoose 44.6 | 5,676 22 | 463 9,992 187 | 896 167, 166 
0A a a eee a 27.2) 165083 |2. 22-22 44.0 | 5,045 20 | 588 11, 631 253 | 910 230, 759 
1913 eee 607 Pails) 16, 637 134 50. 1 6, 692 20 | 575 11,366 253 | 885 - | 224, 253 
TODA Teh 22.9 | 10,905 134 | 43.2 | 5,785 20 | 583 11,532 253 | 723 183, 187 
OTH ee ae 521 24.9 13,001 164 48.7 7,978 17 | 552 9,416 223 | 845 188, 871 
PSIG See ee 481 | 22.0] 10,567 152 | 39.7] 6,041 16 | 449 7,375 246 | 808 198, 808 
TOT eae ee 436 | 20.4 8,870 131 | 32.7 | 4,296 TL | 373 4,090 305 | 708 215, 834 
1918220 ER 543 | 23.4 | 12,726 140 | 45.6 | 6,330 13 | 391 5, 102 253 | 710 179, 494 
TRE KS SS eameap 8 559 | 26.6} 14,909 124 | 47.6 | 5,923 TIS ey Esl eens CN PANY A ont tector MES Dae 
O20 ee aya et a 25 12,613 165 | 42 GROG Le oe |e as A SAS Ea ee cara | ee 
Year Mangolds. Potatoes. Sugar beets. Woe Jee 
1,000 7,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Bush bush. | acres.| Bush.| bush. | acres. | Tons.| tons. | acres.| Bush.| bush. 
i ICC a as 207 | 838 173, 830 134 | 226 30, 247 40 | 20.5 810 171 | 656 112, 306 
OTE 8 207 | 992 205,216 | ‘151 | 201 30, 368 80 | 14.5 | 1,159 167 | 847 141, 228 
LOTR ER te 207 | 960 198, 595 151 | 260 39, 304 80 12.8 1,025 167 | 859 143, 269 
LO TAR OL 207 | 998 206, 574 151 | 230 34, 748 80} 13.3 1,066 167 | 718 119, 783 
TOTES 305 | 913 278, 031 164 | 240 39, 415 79 11.5 910 162 | 807 131, 149 
LONG een DOR eater a tseae ee 159 | 156 24, 765, 78 | 10.4 811 150 | 754 113, 218 
LOU ee ee 190 | 871 165, 892 143 | 223 31, 882 76 12.8 973 182 | 596 108, 285 
ASUS ee ee 258 | 805 207, 339 185 | 220 40, 605 89 | 11.6) 1,041 155 | 592 91,904 
O19 ho: DIAS | Sea [se soon ee 226 | 235 53, 087 LODE seeal ween Tes Pe eat UI 
O20 ee eerie voit imac ae yas QED erases Seats es] SSS aetna ee teas Nis mea iy er a es a | ne ee 
Production. 
Year. 
Hay 
Beans . Hay (cul- 
and peas.| Chicory. | tivated). mend Straw. 
1,000 bush.| 1,000 tbs. | 1,000 tons.| 1,000 tons.| 1,000 tons. 
TOIT i Set Ay eG ie a ae a RT OSes DSW sae ey: 1,188 771 , 899 
TT lat A a DE epee ee es oe PRP iey ce eae DAO Tae Oe I 1,069 829 3,977 
TH a I a ee eh ERC cA a AAS SIN VUE Se goa 1,176 804 3, 766 
TRB eb cE a aes bea a eRe OTS Seale pat Ore Cae MOY Lt 2 gO 211 50, 564 1, 024 762 2,972 
TIDES) 5 hie ees esi ee SSAA 2 a 192 38, 955 661 606 3,172 
TORE chek A a ER TT 269 54, 127 1, 500 848 3, 881 
TASIIG/ AS a Sie dio a a te El ee Ge Oe eal eet 1 LV ee 190 51, 352 757 529 1,799 
TACTICS 5 5 akc rene es Re a lS ELI oa) Ag 417 53, 750 378 454 2, 420 
HL GILG rere tere en te EL SF SO OU TEL) Ee GAA use iietey 652 592 2,939 
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TaBLe 31.—Numnober of live stock in Denmark. 


[Source: Statistiske Department Copenhagen.] 


Date Cattle. Swine. 
Set a a Daye en ASA Sh ee oa *2, 463,000 | 2, 497, 000 
May al 571915 1: SOAS eR ON nai ds 2,417,000 | 1,919, 000 
SHS D) 292 LONG 31 teal tt ROE Rpt pag eh 2,290,000} 1,983, 000 
Tv pepe Meme en Ya el Tih Ee Ge ee calien aige 2,458,000 | 1,651, 000 
July 15, 1918 2, 124, 000 621, 000 
July 15, 1919 2, 188, 000 716, 000 
July 15, 1920 2,286,000 | 1,008, 000 
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Sheep. 


515, 000 
533, 000 
255, 000 
480, 000 
470, 000 
509, 000 
504, 000 


Goats. Horses. 

567, 000 

526, 000 

ae 515, 000 

31, 000 575, 000 
41, 000 545, 000 
45, 000 _ 558,000 
45, 000 563, 000 


1 Census. 


TABLE 32.—WNet imports or net exports of leading farm products, for Denmark. 


[Source: Danmarks Vareinf¢rsel og—Udf¢rsel.] 


| Barley.! Net imports. | Net exports. Net imports. 
if 
Year. Cotton, 
+ ea peat 2} Cottons 
eee ee Corn?) Oats.? | Rice. | Rye. |Wheat.? Butter. | Cheese.|"ia” aed 
tured.3| 0: 
1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,060 | 1,000 
bush. | bush. | bush. | dbs. | bush. | bush. | dbs. ibs. | bales. | gals. 
322 | 11,077 | 4,165 | 21,068] 7,451 | 5,214 | 191, 455 4 834 25 773 
eRe Ue 13,802 | 3,732 | 19,485) 7,874 | 7,947 | 181,789 4513 28 1,114 
atest 15,929 | 4,030 | 20,369} 9,527 | 7,801 | 194, 428 4814 28 1,188 
DY. 10,393 | 3,572 | 18,911] 5,352] 4,798 | 207, 030 19 22 | 1,016 
4,829 | 27,349 215 | 38,355 | 2,386 | 4,119 | 223,278 | 8,639 33 1, 860 
462 | 17,760 4 | 26,483] 1,965 | 3,527 | 210,900] 9,515 38 | 1,158 
433 | 9,507 65 | 10, 189 5112 | 1,593 | 185, 501 | 18, 042 13 564 
aes 105 | (6) (6) 4, 203 5 641 340 | 32,305 | 7,025 1 Sse 
2,522 | 7,780 532 | 30,451 | 5 352 383 | 80,181 | 5,340 32| 1,118 
pn Ba 9,801 66 | 16,454 | 5574 | 1,118 | 164,804 | 21,112 20 830 
2 i Net exports. Net imports. 
Flax- Hides ead: i : 
eacd and Hops, Meat, oilkenkce 
Year. Pad skins, net im- | net ex- 
net im- | net ex- orts orts meal, 
ports. : Pp ports. | net im- |Potatoes.| Sugar. |Tobacco.| Wool. 
ports. 
ports. 
1,000 1,000 1, 000 1,000 1,000 1,000 1,000 1,000 
Ibs. ibs. ibs. ibs. bush. lbs. ibs. ibs. 
10, 891 1,007 | 299,336 | 931, 920 1,445 | 412,935 | 10,661 625 
12, 609 1,235 | 366, 125 /1, 092, 672 751 | 72,935] 10,211 } 743 
10, 048 751 | 343, 013 |1, 229, 911 467 | 74,180] 10,390 1, 042 
11, 676 1,633 | 419,987 | 953, 237 706 | 52,116] 12,597 687 
4,910 1,250 | 415, 431 |1, 266, 765 105 | 13,794] 12,782 5,173 
2 890 1,262 | 332; 158 |1, 034, 496 692 | 48,718 | 15,587 2, 435 
1,779 1,459 | 275,017 | | 338,950 31 4110 6, 077 795 
7, 077 2'142 | 59,542 753 1,703 | 23,155 3, 680 5 22 
6, 498 1,416 695 | 292,102 4,610 16, 166 30,189 4,109 
5, 682 763 | 181,822 | 603,697 7,846 | 33,830] 16,359 2,152 


Note.—The figures in this table are the differences between imports and exports. 


is the calendar year. . 


1 Including malt, in terms of grain. 
2 Including meal or flour, in terms of grain. 


3 Bales of 478 pounds, net weight; equivalent to 500 pounds, gross weight. 


4 Net imports. 
5 Net exports. 
6 Less than 500 bushels. 


The year covered 
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TABLE 33.—Crops of the Dutch East Indies. 


{Source: Jaarcijfers voor het Koninkrijk der Nederlanden, Kolonien; issued by Bewerkt door het Centraal 
Bureau voor de Statistiek. These statistics for acreage begin as early as 1881; for production, as early 
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as 1876.] : 
( adieo q| Rice (rough) Dutch Sugar minneon 
i Madura). East Indies). (Java). i 
Year. Production, 
Area, Tact. Tedies 
Area. Area. |Production.|Production.| Java and ai rel 
Madura toy 220 
east coast 
Sumatra). 
1,000 acres. | 1,000 acres.| 1,000 lbs. | 1,000 tons. | 1,000 acres.| 1,000 lbs. 
TIGHT OO a eae eA a eee ae 32 5, 896 | 12, 339, 472 1,627 422 190, 983 
HO ee ee BECO OS SCO SESE EHH EaEE 26 5, 862 | 11, 643, 369 1, 468 461 111, 670 
PODS Seis citeclais cig eleiswios e's 25 6,310 | 12, 880, 691 1,578 413 164, 295 
TT ea Oe ae A eo 21 6,346 | 12,678, 162 1, 503 395 123, 804 
HOT Seren RUS NE Ty aaa bo 6,546 | 12,901, 274 1, 481 429 125, 603 
OG Sere epee ea ae et eco Sa raed Ue 12, 817, 435 IEE Si eeBEnoCeES 140, 267 
G1 EEE er eRe CMA Sc aan AWE Sc. Co ee 13, 483, 460 2105 Giese sees 101, 848 
Production. 
Rubbers 
Year. Cinchona Coffee Mace Nutmegs! | and gutta- 
Cacao (Dutch (Dutch (Dutch (Dutch ercha Tea 
(Java). East East East East Dutch (Java). 
Indies). Indies). Indies). Indies). East 
Indies). 
1,000 lbs. 1,000 lbs. | 1,000 tons. | 1,000 lbs. 1,000 lbs. 1,000 lbs. 1,000 lbs. 
NGS ESS ep eae Ws 3, 921 21, 457 47 1, 438 7, 355 5, 516 55, 814 
TRNAS EE a a 5, 011 27, 224 40 1, 230 5, 903 1,392 64, 843 
TONES BS eye eeaeeiaee 3, 294 16, 516 49 1, 394 7, 370 14, 249 52, 3386 
ONG ee Es 2,615 18, 734 50 1, 445 6, 956 28, 490 66, 014 
HOLS eee 4,613 16, 408 CAO) Iles ts ere coe sess aaron 40, 744 90, 166 
LOU G ae eG BN oo 2,711 19, 823 COLON [= tee ry Ieee PTE MS pe 71, 120 94, 155 
TROY Ea Se see 306 21, 488 CSU ss Pea a Fe a 87, 452 87, 559 


1 Native exports and prepared nuts, produced on private lands, ete. 


Taste 34.—Number of live stock in Dutch East Indies (Java and Madura only). 
[Source: Jaarcijfers voor het Koninkrijk der Nederlanden: Kolonien. 


Year. 


Cattle. 


1905 (census) 
1915 (census) 


2, 654, 000 
3, 243, 000 


Buffaloes. Horses. 
2, 187, 000 364, 000 
2, 541, 000 304, 000 


TABLE 35.— Net imports or net exports of leading farm products, for the Dutch East Indies. 
[Source: Statistiek van den Handel en de In- en Uitvoerrechten in Nederlandsch-Indié.] 


Year. 


Barley,} 
net 


imports. 


1,000 bush. 


Net i 5 
Corn,? et imports 
net See 
CxXDOHS:)| Oats? Rice. Rye.2 | Wheat.2| Butter. | Cheese. 
1,000 bush.|1,000 bush.| 1,000 ibs. |1,000 bush.|1,000 bush.| 1,000 ibs. | 1,000 Ibs. 
BUS) (ieee 1244100) eae Ye (3) 4,035 701 
673) (bed 873, 721 i 1, 871 4,670 ride 
OP SS | aan 972, 662 2 2) 446 4, 550 918 
Bv7O9N alae | 949, 561 1 2,041 4,965 907 
GOI) | cae suemes 1,206, 405 1 1,285 4,381 820 
1,876 3 | 1,497, 329 1 1,540 5,121 652 
159 4] 1,656, 701 (3) 1, 453 4 547 405 
48 3 |) 578.500) fee 1) 433 4,385 261 
44 4 601, 551 (3) _ 1,937 5, 681 974 


1 Including malt, in terms of grain. 


2 Including meal or flour, in terms of grain. 


8 Less than 500 bushels. 
4 Net imports. 
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TABLE 35.—Net imports or net exporis of leading farm products, for the Dutch East 
Indies—Continued. 


Year. 


Net exports. 


Cotton, 
unmanu- 
factured.3 


Net exports. 


en Oil cak 

Hides | | me il cake 
and imports. aud ou Potatoes. 

skins. cae 
meal. 

1,000 lbs. | 1,000 lbs. | 1,000 Ibs. |1,000 bush. 
16, 806 910 Ai 24) eI 
17, 009 963 8, 3731) ie oe 
15, 885 1,619 0,608. (0 ieee 
11, 490 1, 468 8200) Peieaat 
15, 440 4,160 | 17,984 152 
20, 479 4,214] 25,160 169 
16, 826 3,171 2,844 195 

9, 138 2,658 | 51,601 163 
31, $30 1,251 | 119,065 177 


Note.—The figures in this table are the differences between imports and exports. 


the calendar year. 


3 Bales of 478 pounds, net weight; equivalent to 500 pounds, gross weight. 


Sugar. | Tobacco. 
1,000 ibs. | 1,000 lbs. 
2,916, 371 154, 427 
2,935, 656 177,165 
2,816,821 | 183,867 
2,907,349 | 138,288 
2,654,214 | 175,447 
3, 187, 231 199, 575 
2,605, 759 22,246 
3, 389, 834 13, 502 
4,109, 319 297, 208 


The year covered is 


5 Net imports. 


TABLE 36.—Crops of the Dutch West Indies (Surinam). 


{Source: Jaarcijfers voor het Koninkrijk der Nederlanden, Kolonién; issued by Bewerkt door het 
Centraal Bureau voor de Statistiek. These statistics are available as early as 1880.] 


Production. 
Sugar 
Year. cane a 
area. ice 
Sugar. |Molasses.| Rum. | Bananas.} Cacao. Coffee. Corn (hulled). 

1,000 1,000 

acres. |1,000tons. |1,000 gals. |1, 000 gals.| bunches.| Tons. | 1,000 lbs. |1,000 bush.) 1,000 lbs. 
LOU eee 6 16 37 277 460 1, 966 593 44 4, 838 
eS se esea 6 11 52 262 257 952 434 51 5, 863 
LOTS Saas 6 15 21 360 342 1, 629 703 42 4,918 
1OTA WS sas 7 17 12 429 344 1, 606 1, 060 35 6, 913 
TRS He ae 6 16 30 447 447 1, 614 1, 344 74 11, 641 
LOIG Ee ae 7 14 115 386 520 2, 062 1, 685 89 16, 471 
LOT eee 7 16 174 221 563 2, 190 3, 408 63 11, 769 

TABLE 37.—Crops of Egypt. 
[Source: Monthly Agricultural Statistics. Egyptian Ministry of Finance.] 
Barley. Corn. Rice (rough). 
iets Yield per| Prod Yield per| Prod Yield per| Prod 
ield per| Produc- ield per| Produc- ield p roduc- 

Area acre. tion. Area acre. tion. Area acre. tion. 

1,000 1,000 1,000 

acres. Bush. |1,000bush.| acres. Bush. |1,000bush.| acres. Bush. {1,000 bush. 
1910-11.... 384 31.3 12, 015 1, 672 36.8 61, 558 225 53.3 12,002 
1911-12. 22. 378 30.8 11,631 1,692 38.6 65. 294 240 64.3 15,463 
1912-13.... 383 31.7 12, 147 1, 7ol 34.3 60, 018 233 71.1 16,571 
1913-14.... 398 28. 4 11, 294 1, 889 38. 7 73, 192 44 49.5 2,187 
1914-15... 463 30.3] 14,013 1, 844 40.1] 73, 956 332 59.8 19, 826 
1915-16.... 439 30. 6 13, 417 1, 740 37.6 65, 485 154 54. 0 8, 294 
1916-17.... 497 27.9 13, 863 1, 685 38. 7 65, 198 273 64. 2 17,538 
1917-18.... 336 29.9 10, 063 1, 812 36. 8 66, 756 280) heeeisieeiees| eee eee 
1918-19.... 357 28.8 10, 283 SF OS) | teisictes wal biwtebetsicicte © 150) Soeiciesin'em] = Seiten rena 
1919-20. ... BV) E>) Yes en eS Dae sree (a ae and | Oe mea Le SA eg DC eaeliisccccodcdlacost | ee 
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TABLE 37.—Crops of Egypt—Continued. 


Crop year. Wheat. Beans. Poe ; oe a 
1,000 1,000 1,000 1,000 1,000 
acres. Bush. |1,000bush.) acres. |. Bush. |1,000bush.| acres. acres. acres. 

1910-11.... 1, 285 28.1 36, 087 562 24,2 13, 603 1, 434 PAIN) eae a 

1911-12.... 1, 332 23.5 31, 335 537 26.7 14, 346 1, 444 PY TOR GaSb 

1912-13.... 1, 355 28. 4 38, 503 496 29.9 14, 857 1, 463 ADB) eee hra rs 

1913-14. ... 1, 301 25.7 33, 488 445 23.9 10, 616 1, 373 252 i aaa 

1914-15.... 1, 592 25. 1 39, 905 647 24, 2 15, 644 1, 346 283 6, 835 

1915-16.... 1, 447 25.7 37, 253 522 21.6 11, 296 1, 232 252 6, 126 

1916-17.... 1,117 27.2 30, 414 490 24.5 12, 012 1, 398 274 6, 887 

1917-18..-. 1, 286 25.5 32, 765 492 25.6 12, 644 1, 604 314 9, 122 

1918-19.... 1, 323 23. 2 30, 722 524 24.3 12,711 1, 472 267 12, 372 

TOMB) ool) LG TOONS Ra aE nN I eee are 43.40 eae OARS N a ctr ah & AOS i el Ranta: 11, 872 

Cotton. Cotton seed. Sugar cane. Sugar. | Molasses 

Crop year. Yield \ Yield Yield 

real ace Produc- Ser Produc- Ia a Produc-|Produc-| Produce 
0 aoe. tion. OTe tion. acre! tion. tion. tion. 

1,000 1,000 1,000 | 1,000 1,000 | 1,000 1,000 

acres. Lbs. bales. Lbs. tons. | acres. Tons. tons. tons. gals. 

Wee abaee 1, 705 436 1, 555 859 733 47 12. 88 521 54 3, 655 

LOUIE 1, 776 412 1, 530 810 719 52 12. 70 592 61 4, 402 

1912 eS 1, 787 416 1, 554 813 726 50 12, 88 817 83 6, 822 

1913..... ae 1, 788 424 1, 588 782 700 50 12. 36 792 76 6, 781 

1914....... 1, 821 351 1, 337 670 611 54 12. 85 811 83 6, 254 

ION sndease 1, 231 384 989 788 485 61 12.88 | 1,070 109 8, 118 

19IG Hee 1,719 292} — 1,048 601 517 65 13. 21 1, 069 112 8, 574 

TOUTS i 1, 741 358 1, 304 740 644 66 12. 71 898 88 6, 858 

LOLS ERE Wes 1, 366 350 999 723 494 59 12. 50 878 84 7, 674 

1919....... 1, 634 338 1, 155 699 571 OOK [arate ateveia| ise catia erate anu etna mie HSE ee 

1920 NG. 53% IST Wsobsedaderloadedc ecard jooaeebea|odecc Ssdloasassedlonencoede doo sdossdsoceoce. wu wecine ae 
Year. ee Lentils. | Lupines.| Melons. | Onions. | Peanuts. | Vetches. 

1,000 1,000 1,000 1,000 1,000 1,000 

acr és. acres. acres. acres. aici acres. 
7 il Reena 
D9 \c os eles 
Ta? re Meera eee 
24 12 
31 12 
39 14 
45 14 
30 15 
34 15 

1 Egyptian clover. 
TaBLE 38.—Numober of live stock in Egypt. 
(Source: Ministry of Agriculture, Cairo, Egypt.] 
Date. Cattle.1 Swine. Sheep. Goats. Horses. Mules. Asses. 

AOL O eter eee. 2 ot DA S4 7, OOO) eo ce ok eae i RE Pa ape ares 52, 000 39, 000 691, 000 

OT eR BC aae CIC ACO de et Bama bcs Suoameebecsa|socacGead ate 51, 000 25, 000 654, 000 

TD cl SAC Ee Dae IE HEE WO D ROSS eeebes dol booeBeRenee closes adbed cen 47, 000 21, 000 691, 000 

LOTS epee ee. TAZ ZO NOOO! SP cate eye ie Sei eves i= = <= sleet etary eel 48, 000 23, 000 682, 000 

OTA OEE NS ER 1,169, 000 |..-.-.---..-- 816, 000 331, 000 40, 000 22, 000 632, 000 

110) er ese ea 1, 092, 000 7, 000 755, 000 290, 000 35, 000 22, 000 547, 000 

TRG eee hae 1, 008, 000 9, 000 688, 000 308, 000 34, 000 17, 000 526, 000 

Te Nos caaeeeeeag 1,081, 000 13, 000 808, 000 263, 000 31, 000 17, 000 586, 000 

TOTS ee eae) 1, 088, 000 19, 000 854, 000 231, 000 30, 000 15, 000 583, 000 

LOO eras tsazier 1,039, 000 |-.-.-.-...-- 754, 000 286, 000 31, 000 225000) Beane cence 


1 Including buffaloes, which in 1910 numbered 675,000; in 1911, 657,000; in 1912, 652,000; in 1913, 633,000; in 
1914, 568,000; in 1915, 538,000; in 1916, 515,000; in 1917, 566,000; in 1918, 571,000; in 1919, 540,000. 
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TABLE 39.—Crops of Finland. 
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[Source: Statistisk Arsbok For Finland; issued by the Statistiska Centralbyrén of Finland. Statistics 
for production begin as early as 1810; for seed sown as early as 1878, and for area 1910.] 


Production. 
= Tur- 
ear. nips 
Peas 
Buck- | 4,03: Flax Pota- | and 
Barley. whieate Maslin.| Oats. | Rye. | Wheat. fiber! Hay. yond oes! "other 
ans. 

root 

crops. 

1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 

bush. | bush. | bush. | bush. | bush. | bush. lbs. tons. | bush. | bush. | bush. 
LOTR a taarial 4,935 | 9,257 614 | 18,966 | 9,414 140 |12,555 | 2,064 236 | 18,437 | 9,794 
TOTO aad 5,094 | 6,623 739 | 21,044 | 10,376 120 |12,793 | 2,610 299 | 18,814] 9,344 
LOIS Apne ee 4,394 | 6,805 760 | 22,020 | 10, 268 165 |12,418 | 2,635 326 | 18,351] 8, 368 
LOA ee ied 4,316 | 6,737 599 | 19,572 | 11,291 196 }12,158 | 2, 460 244 | 18,736 | 7,887 
TG opal 5,021] 5,982 578 | 23,905 | 11,270 260} 2,658 | 2,605 312 | 20,531 | 9,292 
TOTEM 4,885 | 5,919 458 | 22,067 | 9,899 247 | 2,472] 2,608 278 | 19,666 | 7,065 

1 Includes hemp. 
TaBLE 40.—Numober of live stock in Finland. 
{Source: Statistiska Centralbyran, Helsingfors.] 

Date Cattle.! Swine. Sheep. Goats Horses.? 
Toh) Mesa cee: aA ae SOOM Oe eae ne 1, 573, 000 418,000 | 1,309,000 13, 000 361, 000 
LOIS OREO G Eee an 6 Uae) TSS: OOO BEN 6 | ged. |)" naa lc aa nee 298, 000 
BENOIT SI ERAT ST OR Nae a Ve 17189, OOO# ER: 0 28304) Re 298, 000 
TUTE AG AOLMY ST RODE Deen iiape aoe Aen M2178" OOOH es alc cps hia Maceatey:  | 297, 000 
LTA SEs Resa PRM SS URE HUSE je iipuh pee eat 20 LN tee Bd ds A000) 5 sel te ae eee ee bl Le osetod 294, 000 
UO UGG eset oo Tk THI aac ec ape eat 12150; 0008 Beeoaet je lteter ecee | ona 288, 000 
GUO) epg ay oye kL TO re AL ATIT OOO dears 2 Ee a Ne 276, 000 
Maryas0 LOIS ean Gila suchen US tube, P40 000 pees oe 2 AS ea eee 309, 000 


1 Exclusive of animals under 2 years of age, 1911-1916. 
2 Exclusive of animals under 3 years of age, 1911-1916. 


TABLE 41.—WNet imports or net exports of leading farm products, for Finland. 


[Source: Finland’s Handel.] 


Net imports. Net exports. 
Year. 
Barley.1 | Corn.2 | Oats.? Rice Rye.2 | Wheat.2 | Butter. | Cheese. 
1,000 1,000 1,000 1,600 1,606 1,600 1,600 1,600 
bush. bush. bush. lbs. bush. bush. lbs. lbs. 
519 158 1, 035 24, 733 17, 680 5, 063 25, 915 1, 634 
497 288 680 23, 945 12, 822 4, 849 23, 086 1, 485 
645 249 546 27, 378 15, 774 5, 791 24, 534 2,179 
292 31 687 23, 432 9, 859 4,548 21, 608 2,490 
530 39 489 3, 250 13, 423 4,460 15, 100 3, 636 
486 102 8 13,018 12, 637 6, 984 8, 957 4,077 
254 5 52 9, 536 554 717 4,103 656 
61 26 57 1,382 345 45 817 5 226 
71 287 265 2, 562 2,518 1,660 2,503 2, 106 
1 Including malt, in terms of grain. 4 Net exports. 
2 Including meal or flour, in terms of grain. 5 Net imports. 
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TasLe 41.—Net imports or net exports of leading farm products, for Finland—Contd. 


Net imports. 
Year. | Cotton,2| Hides Ou care Tobacco, 
unmanu-| and Hops. Meat. | oitcake | Potatoes.) Sugar. |unmanu-| Wool. 
factured.| skins. eae factured. 
1,000 1,000 - 1,000 1,000 1,000 P0850 1000 1,000 1,000 
bales. lbs. lbs. lbs. lbs. ush. Se lbs. lbs. 
Gy ees 35 4295 113 13, 481 22, 882 576 98, 181 9,376 1, 625 
NOI ZAP ares 37 2, 088 136 H, 251 29, 165 439 103, 818 10, 294 1, 849 
Bega 39 4,758 120 13, 943 23, 989 375 | 105, 106 9, 450 1, 892 
1914 Aes 30 4,421 67 8, 210 21,246 401 97, 524 10, 674 1,573 
IN aie 40 11,763 97 2, 736 88, 546 408 | 101, 774 13,719 2, 089 
1916. ...... 55 8, 142 166 3,302 | 127,175 107 110, 427 14, 933 5, 647 
1017. Eerie 18 2,463 46 3,797 71, 816 330 52,101 9, 582 5, 122 
IG eoaoe 3 117 1,350 7, 768 3, 015 264 7, 548 3, 124 769 
ge), e228 30 COUR i ee bame 1,123 |. 22,779 172 | 55,203 4,706 2,427 


Nortr.—The figures in this table are the differences between imports and exports. 
the calendar year. 


3 Bales of 478 pounds net weight; equivalent to 500 pounds, gross weight. 


4 Net exports. 


{Source: Statistical Report of the Department of Agriculture and Commerce, Japan. 


TaBLE 42.—Crops of Formosa (Tai-Wan). 


available as early as 1898.] 


The year covered is 


These statistics are 


Barley. Millet. Rice (hulled). Wheat. 
Year. . : : “ 

Yield Yield Yield Yield 

Area. | per |*. rogue Area. | per |? rod Area. | per Frode Area. | per Erodue: 
acre. ’ acre. i acre. - acre. ‘ 
1,000 1,000 
Acres.|Bush.| Bush. | Acres. |Bush.| Bush. | acres. | Lbs. lbs. Acres. |Bush.| Bush. 
Oe S876, 14) 46,173) 11,776 21) 249,828} 1, 183} 1,193/1, 410, 750) 13, 077 12) 151, 584 
1912...| 4,736] 13] 60,435] 12,415) 16) 196,846] 1,189] 1,069]1,271,265| 13,532) 12] 164,274 
1913...) 5,798 14; 81,899} 11, 812 21] 248, 323] 1, 222) 1,318]1, 610, 461} 16, 037 12} 195, 003 
1914...) 5,036 12} 61,582) 11,783 19} 225, 379) 1, 235} 1,172)1, 447,709) 16, 444 11} 181, 028 
1915...| 5,002 2p GTZ O90 ere aio os Cee 1, 214) 1,238)1, 503,101} 16, 138 10} 160, 895 
TONG. .c| GLA) ME) MEDS AS el ee RT eS 1, 166] 1,253/1, 460, 563] 14,273) 10] 138, 428 
IG ol GE BAL TM) LSS GG He See le eee ics aes La 1, 152| 1,318]1, 518, 569] 13, 412 9} 124, 561 
| 
Year. Co ee ae China grass. Hemp. Indigo 
i} 
Lbs. 1,000 lbs.| Acres. | Lbs. Lbs. | 1,000 ibs. 

1911. _.|81, 216 7 | 603,561 | 4,146] 419) 1,738] 9,352 |4,258 | 39,818 | 6,378 |4,468 28, 499 
1912. . .|82, 275 6 | 526,003 | 4,175] 454] 1,894] 9,656 /4,681 | 45,202] 5,731 |....../.......22. 
1913. ..|84, 166 8 | 703,479 | 4,089 | 459 1, 877 | 10, 259 |4,868 | 49, 938 SNOTS. ge ee aaa See 
1914. . .|89, 523 8 | 681,129 | 4,089 | 528] 2,159 | 11,876 14-449 | 50,617 |2-2 2-2 Ee 
1915...188, 514 9 | 785,618 | 4,321 | 482 | 2,081 
1916. . 87, 603 9 | 779,598 | 4,254) 493 2,097 }.. 
1917... .|83, 473 8 | 661,354 | 4,484] 476] 2,133 
Year. Jute. Peanuts in the shell. Sesame Sugar cane. 

Lbs. | 1,000 lbs. Bush.| 1,000 bu. Bush.| Bush. Tons.|1,000 tons. 
1911...) 5,206 | 890 4, 633 | 44, 849 2 80 | 30, 056 6 | 193, 206 | 215, 897 14 3, 119 
1912...) 5,481 | 974 5, 339 | 44, 516 19 838 | 31, 118 4 | 110, 002 | 185, 153 11 2,089 
1913...| 6,169 | 991 6, 113 | 46, 531 24 1, 126 | 26, 252 5 | 1388, 315 | 164, 737 6 1,012 
1914...| 7,286 | 815 5, 940 | 47, 641 21 1, 007 | 25, 878 4 | 107, 586 | 186, 560 9 1, 748 
1915...) 6,430 | 836 5, 373 | 50, 527 24 1, 225 | 23, 666 5 | 121, 146 | 204, 088 13 2, 602 
1916...| 6,318 | 925 5, 845 | 51, 598 23 1, 182 | 24, 790 7 | 179, 702 | 281,116) 13 3, 793 
1917...| 6,447 | 878 5, 662 | 53, 360 26 1,401 | 24, 109 5 | 123, 271 | 315, 031 18 5, 614 
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TABLE 42.—Crops of Formosa ( Tai-Wan)—Continued. 


Sweet potatoes. Tea. 
Year. 

Yield : Yield | Produc- 
Area. Wie) Production.) Area. peracre.| tion. 
Acres. Lbs. 1,000 lbs. Acres Lbs. 1,090 Ibs. 
259, 324 5,763 | 1,494,609 32, 584 
272, 380 5,448 | 1,483,873 |.... 29, 603 
288, 647 6,283 | 1,813,519 |_- 29, 784 
281, 557 6,480 | 1,810,388 |.... 30, 059 
272, 085 6,561 | 1,785, 074 33, 642 
265, 537 5,960 | 1,582,618 33, 294 
265, 707 6,091 | 1,618, 533 37, 843 


TaBLE 43.— Number of live stock in Formosa ( Tai-Wan). 


[Source: Statistical Report of the Department of Agriculture and Commerce of Japan.] 


Dec. 31— Cattle. Buffaloes.t Goats. 
TOTNES ate AU i NMR Mian 8 ea Rae OR 1,000 477, 000 129, 000 
LOT DEN Ore SSS A LO RANG. SA AMOI ps MURR Co 1, 000 445, 000 126, 600 
LTS ESA ARS el a eae ER AIS a UM | 1,000 418, 000 129, 000 
Be LEU aE gees EB Lge Ve PS Ene 2,000 398, 000 125, 000 
AST Be eR OVE ae AMO INARI NALS Cee aU tke ST 2,000 397, 000 117,000 
TOTO, oh RCE AMD EU IC REN I I 2 UNSTCN RIS CANIM ab SFE 2,000 335, 000 118, 000 
TASTY fp UST AS si 1 RO CCTM eS A 1,000 376, 000 100, 000 


1 Includes zebus. 


TaBLe 44.—Crops of France. 


[Source: Statistique Agricole Annuelle; issued by the Ministére de l’Agriculture de la France. These 
statistics begin as early as 1815.] 


Barley. Buckwheat. Corn. Maslin. 
Year. Yield Yield Yield Yield 

Area.| per |Produc-| Area.| per | Produc-| Area.| per |Produc-| Area.| per |Produc- 

acre. | tion. acre tion acre. | tion. acre. | tion 

1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 

acres.| Bush.| bush. | acres.| Bush.| bush. | acres. | Bush.| bush. | acres.| Bush.| bush. 
...-| 1,907 | 26.1 | 49,863 | 1,139} 8&7] 9,922] 1,049] 16.1] 16,860] 314] 18.6| 5,859 
1,877 | 26.9 | 50,587 | 1,140 | 20.2) 22,996 | 1,177 | 20.2 | 23, 734 318] 18.6 5, 909 
LOTS NT EN 1,878 | 25.5 | 47,939 | 1,115 | 23.3] 26,016 | 1,133] 18.9 | 21,380] 304] 18.6| 5,666 
1,780 | 25.2} 44,818] 1,117] 21.9] 24,453 | 1,128] 20.0] 22,530] 295] 17.4) 5,145 
1,575 | 20.2 | 31,787 | 1,069] 18.7| 21,337] 935| 18.3] 17,104] 265] 15.7| 4,174 
1,538 | 24.9 | 38, 268 990 | 12.7) 12,582 882 | 18.9 | 16,635 248 | 16.6 4,102 
1,699 | 21.9 | 37, 265 934 | 18.7] 17,495 847 | 17.8 | 14,902 235 | 13.8 3, 252 
1,371 | 20.0 | 27,475 769 | 13.4} 10,296 754 | 12.9] 9,760 206 | 17.7 3, 648 
94 SALON Sil iee3 O26) |S ee | eats slate 12, 491 136)\, 155901 19) 9 76) Secmen a | Seema ee estas 
NAC ey PREG | CERRY) sesedel aeauoer 16, 668 792)3\)-2he2) || LOO es cee eal eee eer 

Year Millet Oats Rye. Wheat. 

1,000 1,000 | 1,009 1,000 | 1,000 1,000 | 1,000 1,000 

acres. | Bush.| bush. | acres.| Bush.| bush. | acres.| Bush.| bush. | acres.| Bush.| bush. 
TOUT chica de 53 9.3 492 | 9,863 | 35.4 | 349,247 | 2,902} 16.1] 46,749 |15,897 | 20.3 | 322,339 
ONDA A ORE 52| 11.6 608 | 9,839 | 36.1 | 355,089 | 2,969 | 17.6 | 48,746 |16,238 | 20.6 | 334, 333 
LOW Seen 52 14.1 733 | 9, 833 36.3 | 357,049 | 2,905 17.2 | 50,055 |16, 166 19.8 | 319, 370 
TSAO SE 43| 12.6 539 | 8,873 | 35.9 | 318,333 | 2,614 | 16.8 | 43,884 [14,975 | 18.9 | 282,689 
OTOP ereee ye 64 | 12.0 762 | 8,062] 29.6 | 288,551 | 2,308 | 14.3 | 33,148 |11,093 | 16.4 | 222,776 
NOTGE soe SL 54] 11.3 606 | 7,777 | 35.6 | 277,117 | 2,148 | 15.5 | 33,351 |12,429] 16.5 | 204,908 
LOU ose 40} 12.4 500 | 7,308 | 29.3 | 214,259 | 1,834 | 13.4 | 24,650 |10,357 | 13.0} 134,575 
HOTS! Lanes 42| 8.2 350 | 6,721 | 26.3 | 176,504 | 1,745] 16.6 | 28,935 {10,993 | 20.5 | 225, 736 
aC a A] le el PARSE S 394 | 7,055 23.9 | 168,303 | 1,907 15.1 | 28,736 /11, 515 15.9 | 182, 444 
LOQOE Seba cea aaa 562 | 8,065 | 36.1 | 290,925 | 2,001 | 16.6 | 33,174 |11,995 | 19.2 | 230, 404 
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Year. (forage Bea tilers): Dry beans 5 Dry peasand lentils. | Cole seed (colza). 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres.| Tons.| tons. | acres.| Bush.| bush. | acres.| Bush.| bush. | acres.| Lbs. | tons. 

TRS Le Ma ei 1,798 | 10.4 | 18, 780 578 | 14.2 8, 187 3 LEGA ak eye 73 | 1,266 46 
NOPD EN: 1, 844 16.0 | 29, 475 558 Tea} 9,739 73 RS 1,277 63 | 1, 051 33 
TOTS Ts Su MH 1,916 | 15.7 | 30,060 583 | 17.6] 10,235 66 | 17.8} 1,178 59 | 1,209 35 
ALN ee 1,761 | 15.1 | 26,568] 547) 17.1) 9,354 61 | 18.3] 1,116 58 | 1,228 36 
OMG a yale 1,511] 11.1] 16,801| 494| 16.6] 8,177 49| 17.4 854 51 | 1,240 48 
ISTE RS 1,439 | 12.5 | 17,948 489 | 12.4 6, 053 44) 17.2 757 41 | 1,089 22 
OOM. oo 1, 432 13.3 | 19, 050 497 1352 6, 572 43 14.8 640 37 950. 18 
OARS 2 1,313 9.4 | 12,301 478 | 11.1 5, 283 47 | 14.0 657 43 | 1,073 23 
ICOM), NAAR nit 2 A a SI COPAY ILS a CN WS ie ce aE st GG Bb pe ek | es a es ate ea 
TGA) Es ae DZ SPO TGR ch I AE RR | eal sect an ate B ER TCO fe ee ACRE | SE Na 
Flaxseed. Pats aa cr Hempseed. . Hops 
Roa Yield Yield Yield Yield 
iel ie ield ie 
Area.| per E rogues Area. | per P roduc Area. | per E rogue: Area. | per E pode 
acre. acre. y acre. acre i 
1,000 1,000 | 1,000 | 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Bush.| bush. | acres.| Tons.| tons. | acres. | Bush.| bush. | acres. | Lbs. ibs. 
LOM RET EY 59 8.5 496 | 7,539 1.6 | 12,318 39 | 11.9 449 7 825 5, 799 
TKS Oak eat 69 8.4 576 | 7,439 1.9 | 18, 787 34 7.6 261 7 | 1,251 8,758 
GTB REN ANTS 75 9.8 740 | 7,694 2.0 | 15, 039 SU Dee 347 7 | 1,101 8, 028 
ho NP 46 1:8 336 | 7, 109 1.9 | 18, 630 3 11.4 346 7 | 1,042 7,034 
HONS eae 20 8.0 161 | 6,998 1.9 | 13,110 22 10.7 232 5 897 4,909 
LOTG MEE ee 17 WRO, 131 | 6,690 1.8 | 12, 000 22 9.6 207 4 991 4357 
TOMY 8 oo 22 7.3 158 | 6, 533 1.8 | 11, 547 20 10.1 205 4 968 4,354 
TOURIST es 28 6.7 188 | 6, 455 1.5] 9,544 23 | 10.0 225 3 300 924 
1919s. 2b oe 38 9.1 BATA eel eee loc cc te dl aoe eae 19 lee 138 3 618 1, 854 
TPO ane 70 6.3 Aa BW emilee see Beat ab 18 | 11.2 202 4 562 2, 250 
Year Potatoes. Sugar beets. Tobacco. Turnips and swedes. 
| 
1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
bush. | acres.| Tons.| tons. | acres.| Lbs. lbs. | acres.| Tons.| tons. 
469,386 | +600 7.8 | 4,669 39 | 1,026 | 40, 433 431 5.8 2,384 
552, 074 631 | 12.6] 7,961 38 | 1,307 | 49, 884 439 8.4 3, 697 
499, 194 616 | 10.6} 6,547 39 | 1,473 | 57,325 458 8.3 3, 810 
440, 652 Sal) |) 1245))) 4535 38 | 1,397 | 53, 292 433 8.0 3,451 
345, 351 187 6.8 | 1,266 20 | 1,726 | 33,990 368 7.7 2. 847 
318, 973 201 | 10.9} 2,192 27 | 1,218 | 32, 444 372 deo 2,775 
382, 647 187] 11.6] 2,169 25 | 1,264 | 31, 246 383 7.6 2,901 
239, 556 163 7.7 | 1,259 20 970 | 19, 568 361 6.6 2, 254 
284,047] 184] 7.5 | 1,375 PB} || AOR) || PEE OAK) nae noel soc naHboosSube 
379, 029 221) 10.2} 2,266 26H pale 1187} 29 O80) | Waeacics nemece ial eeteesaee 


Note.—Where the original French reports give production both in weight and in cubic measure, the 
figures for weight have been used in compiling this table. 


TaBLEe 45.—Number of live stock in France. 


[Source: Ministere de l’Agriculture, France.j 


Cattle. 


14,532,000 | 6, 
14; 552,000 | 6, 
14,705,000 | 6, 


“| 14,807,000 | 7; 


12,668,000 | 5, 


“| 12,514,000 | 4, 
_| 12,342,000 | 4, 


12) 2427000 | 4° 
12) 251,000] 3, 
12) 374,000 | 47 


1 Excludes invaded area. 


Swine. 


900, 000 
720, 000 
904, 000 
048; 000 
926, 000 
916, 000 
362; 000 
165, 000 
080, 000 
081; 000 


Sheep. Goats. Horses. 
17,111,000 | 1,418,000) 3,198,000 
16,425,000 | 1,424,000 | 3,236,000 
16,468,000 | 1,409,000} 3,222,000 
16,213,000 | 1,453,000 | 3,231,000 
14,038,000} 1,317,000 | 2,105,000 
12,379,000} 1,230,000 | 2,156,000 
10,845,000} 1,177,000} 2,246,000 

97/382, OUD Kees ee ee 2,303, 000 
9,061,000 | 1,197,000 | 2,232,000 
8,991,000} 1,167,000 | 2,413,000 


Mules Asses. 
193, 000 370, 000 
194, 000 361, 000 
196, 000 359, 000 
193, 000 360, 000 
152, 000 337, 000 
144, 000 324, 000 
148, 000 327, 000 
144, 000 319, 000 
139, 000 312, 000 
167, 000 303, 000 
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TABLE 46.—WNet imports or net exports of leading farm products, for France. 


[Source: Tableau Général du Commerce.] 


Net imports. Net imports. 
i Butter, 
Year. net oy Cotton, c 
1 2 2 . 2 2| ports. unman- | Cotton- 
Barley.1| Corn. Oats. Rice. Rye.2 Wheat. Cheese. iia seedloi: 
tured.3 
1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 
bush. bush. bush. lbs. bush. bush. lbs. lbs. bales. gals. 
1G ieee 8,903 | 19,674 | 37,219 | 472,856 | 5,010] 78,801 | 8,282] 25,382] 1,164 2, 432 
O12 Sea 5,672 | 23,834 | 14,846 | 335,038] 3,681 | 25,264| 23,393) 19,868| 1,272 3, 525 
1QIS Ue 4,973 | 23,177] 39,806 | 472,891] 3,702] 56,572 | 25,326 | 20,460] 1,251 2, 333 
LOLS eee 4,581 | 15,807 | 34,513 | 638, 085 1,437 | 62,257 | 25,961 | 23,197 750 1,194 
ONS eeeeee 3,201 | 16,665 | 55,200 | 412, 192 24| 71,126 | 42,855} 30,502] 1,014 3, 232 
LOGE 9,816 | 28,252} 72,191 | 409, 807 #4 | 104,743 | 18,312] 12,435 1,068 1,870 
AQT 2 ee 8,851 | 6,219] 42,711 | 515, 633 46 | 86,213 5694] 4,643] 1,176 1, 889 
AQIQh aL 10,926 | 6,736 | 33,321 | 373,835| 1,344] 71,757| 1,636| 5,994 627 474 
LOLS Boe ane 14, 894 6,860 | 31,567 | 326, 358 650 | 83,398 | 511,633 7, 896 925 1,372 
1920 nonees 4878 | 16,751 | 13,257 ) 160,128 | 16,387 | 86,598 | 13,993] 10, 159 933 | 2,592 
Net imports. Oil cake Potatoes. Net imports. 
ead Oe 
Year. ; | GEISe | ‘Tobacco 
Hides meal c 3 
Flax- * | Netim-| Net ex- unman- 
anes | pnd | Hops. Meat. Ast 8 ports. | ports. | Sugar. | ABS Wool. 
5 Pp tured 
1,000 | 1,000 | 1,000 1,000 | 1,000 | 1,000 1,000 | 1,000 
bush. lbs. lbs. | 1,000 ibs. lbs. bush. | bush. | 1,000 Ibs. lbs. lbs. 
A9I1 2/2 Le 4,037 | 20,341] 7,025 34,702 | 245,366 |......-- 4,204 91,361 | 61,119 | 521,897 
19100 Se 5,387 | 17,290| 3,639 25,115.) 129,459.00. | 2,252] 298,415 | 70,802 | 490,634 
AQTSM UEC 9,305 | 23,533] 4,315| 420,172 | 249 622| 1,836 |........ £189,119 | 81,707 | 514,181 
TA 4,782 | 17,853 | 2,146 54,609 | 236,345 | 4,769 |........ 138, 819 | 61,333 | 389, 019 
LOTS oenees 1,249 | 48,001 | 41,157 | 520,437 | 236,544 |.......- 2,536 | 964,558 | 51,421 | 132,822 
IR G)e Sea 2,410 | 52,904 4723 671, 623 | 245, 114 (ER esse 1,045,274 | 65,888 | 150, 669 
19172 1,837 | 96,610 TAT |) 1689) 463) | Ue BMTOA Mens s. | 129 | 1,000,647 | 70,198 | 123,244 
AGT SOUR 1,001 | 40,054 276 | 753,911 | 5 28, 498 458 i\. teceie 238, 833 | 110,114 | 88, 754 
LOIOI CE eee 98,441} 1,239 | 1,210,869] 3,706 | 10,364 |........ 1,080, 428 | 107,778 | 339,212 
1920) .2-55.) 1,2174- 56,708,|' 1,706 | °513,038:)")80,944 |22. 22241 5,438 |11,471,305 | 119,736 | 329, 102 
Note.—The figures in this table are the differences between imports and exports. The year covered is 


the calendar year. 


1 Including malt, in terms of grain. 
2 Including meal or flour, in terms of grain. 


8 Bales of 478 pounds, net wei 


4 Net exports. 
5 Net imports. 


ght; equivalent to 500 pounds, gross weight. 


TABLE 47.—Crops of Germany. 


[Source: Vierteljahrshefte zur Statistik des Deutschen Reichs; issued by the Statistisches Reichsamt 
of Germany. These statistics are available as early as 1878. Alsace and Lorraine are included prior to 
1916, but not in 1916 or subsequently.] 


Barley. Oats. 
Year. - . | 
Yield Yield 
Area.| per |~ roduc Area. | per Produc: 
acre. F acre. . 
1,000 1,000 | 1,000 1,000 
acres.| Bush.| bush. | acres. | Bush.| bush. 
1911....] 3,917 | 37.0 | 145,132 | 10,694 | 49.6 | 530,764 
1912....| 3,928 | 40.7 | 159,924 | 10,841 | 54.1 | 586,987 
1913....| 4,087 | 41.3 | 168,709 | 10,967 | 61.1 | 669, 231 
1914....] 8,909 | 36.8 | 144,125 | 10,843 | 57.4 | 622,674 
1915....] 4,002} 28.4 | 114,077 | 11,404 | 36.3 | 412, 400 
ADIGE Rees ee BAS 2)|| eee 8,759 | 54.4 
1917....| 3,738 | 23.8] 89,886 | 8,625 | 29.0 | 249,964 
1918....| 3,251 | 28.8] 93,504} 7,510} 40.1 | 301,839 
1919....] 3,121} 28.1] 87,741] 7,396 41.8 | 309,587 
1920....| 3,273 | 26.8 | 87,741 | 8,006} 29.7 | 237,600 


Spelt and emmer. 


Yield 


Rye. 


Yield 
per Produc- 


Produc- 
Area. | per + Area. + 

Cree tion. acre. tion. 

1,000 1,000 | 1,000 1,000 

acres. | Bush.| bush. | acres. | Bush.| bush. 
696 | 31.9 | 22,196 | 15,161 | 28.2 | 427,776 
698 | 32.1 | 22,484 | 15,489 | 29.5 | 456,600 
673°] 35.9 | 24,166 | 15,849 | 30.4 | 481,169 
665 | 30.8 | 20,424 | 15,565 | 26.4 | 410,478 
641 | 32.6 E 15; 843 | 22.8 | 360,310 
seh et ls| [eae arose as Pare 4,737 | 23.7 | 350,486 
Yatcintelaie| uteioote .--.----| 13,650 | 20.1 | 274,677 
381 | 27.7 | 10,515 | 11,720 | 22.4 | 262,832 
327 | 24.5] 8,019 | 10,880 | 22.1 | 240,161 
Sees) pcorics 9,858 | 10,703 | 17.7 | 189,556 


NotTE.—13,000 mules and asses were reported in 1912. 


‘ 
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TaBLE 47.—Crops of Germany—Continued. 
Year. Wheat. Hay (alfalfa).t Hay (clover).! Hops. 
1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 
acres. | Bush bush. acres. | Tons.| tons. | acres. | Tons.| tons. | acres. | Lbs. lbs. 
1911....] 4,878 | 30.6 | 149,411 599 2.0 1,204 | 4,969 1.6 7,794 66 357 23, 430 
1912....] 4,759 | 33.6 | 160, 224 608 2.7 1,643 | 4, 269 2.1 8, 762 67 678 | 45,334 
1913....] 4,878 | 35.1 | 171,075 620 3.0 1,831 | 4,911 2.5 | 12,327 67 348 | 23,408 
1914,...| 4,932 | 29.6 | 145, 944 606 | 3.0] 1,839] 4,891] 2.5 | 12,069 68 | 749 | 51,227 
QE al) Ze EO |) PASS IT ICO LGV (oe ea oed seceeee esos sea5 4,892 1.7 8, 523 59 553 32, 106 
LORS cll Bhp OSD HP! ISRMOY FTA AE th A RT aL ea i Re Ae 
TORT sescll he OS: | DEON URN ele AA UR a | EH Ran a eT ea 33. | 625 | 20,621 
1918....| 3,375 | 25.4] 85, 865 525 2.2 1,158 | 3,944 1.7] 6,537 27 68 1, 833 
1919....| 3,209 | 24.8] 79,701 471| 2.3] 1,066 | 4,679| 2.0] 9,194 20| 427] 8,532 
1120), soell Sip ZU, ||| (PSHM WMS ROP2 I Es Mes AARON ie |i in| aN TOP tCEMae he Miebaal Ne UDC 
Potatoes. Sugar beets. Tobacco. 
ae yi ld Prod Yield Prod Yield Prod 
ield per| Produc- : ield per| Produc- ield per| Produc- 
Area. acre. tion. Area. acre. tion. Area. acre. tion. 
1,000 1,000 1,000 1,000 1,000 1,000 
acres. Bush. bush. acres. Tons. tons. acres. Lbs. bs. 
IGM ene 8, 207 153. 9 |1, 263,024 | 21,247 28.0] 29,987 2 1,530 64, 332 
TOLD Bey 8, 257 223. 5 |1, 844, 863 21,353 213.6 | 218,345 39 2, 200 85, 662 
UCN So oeee 8, 432 235. 8 |1, 988, 591 21,317 214.2 | 218,673 3D 1,627 56, 953 
ee eee 8, 367 200. 1 |1,674, 377 1, 406 13.3 18, 650 26 1,962 50, 192 
WOW Doeesess 8, 827 224. 7 |1,983, 161 989 12.2 aU Ooi at Paha i | been es ae | 
OG eee 6, 782 133.8 | 907, 236 989 10.7 LOSS SO Wee Ss SS aye A cone ea 
MCA eaase 6,186 204. 3 |1, 264, 374 950 10.7 CRU Ree aera cesecee isc llaceeracs ae 
NOME yore 5, 720 159.0 | (909, 183 849 1ie2 (sr Coppa lana draco hay phe IN ala 
O19 ee 5, 389 146.5 | 789, 210 745 8.6 Capa be iS rece ge ad VB Vy 
1920 eaC as: 6, 054 OE EON SUS Gis" BEGaemeneel is coGcadcoo tA Meester os re lL ene ote nalts ey ABE AVE eae 
11 ton =2,000 pounds. 2 Sugar beets used by factories. 
TABLE 48.—Number of live stock in Germany. 
[Source: Das Statistisches Reichsamt, Berlin.] 
fe | aif 
Date. Cattle. Swine. Sheep. Goats. Horses.1 
Census for Dec. 1: 
TGF a TE eS 20,182,000 | 21, 924, 000 5, 803, 000 3, 410, 000 4,523, 000 
TET ss MR Te 20, 994,000 | 25, 659, 000 5,521, 000 3, 548, 000 3, 227, 000 
LOT LRN OI A UNNIE  B AG 21,829,000 | 25,341, 000 5,471, 000 3,538, 000 3,435, 000 
TONG i aE a ce nS 20,317,000 | 17,287,000 5,073, 000 3,438, 000 3,342, 000 
OTC OM UD NN NTI ea SUEY, 20,874,000 | 17,002, 000 4,979, 000 3,940, 000 3,304, 000 
SAO Ca are ea oe 19,650,000 | 10,778, 000 4,918, 000 4,021, 000 3,257, 000 
TIDE, ot cies a a dO a 16, 446, 000 9, 227, 000 4,905, 000 4, 021, 000 2,977, 000 
3 - based GE DS GUERRERO EE ae 16,524,000 | 11,594, 000 5,373, 000 4, 143, 000 3, 503, 000 
ept 1: | 
STE) ys a Rt 16,904,000 | 14, 269, 000 6, 630, 000 428755000) Nan aseen mean 
1 Excluding army horses, 1914-1918. 2 Excluding Alsace-Lorraine subsequent to 1916. 
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TABLE 49.—Net imports or net exports of leading farm products, for Germany. 


[Source: Statistik des Deutschen Reichs. Auswiirtiger Handel.] 


Net imports. Net imports. 
Rye. 
Year. Be Cotton, Cot 

, 2 5 cat . unmanu-| “otton- 

Barley.1} Corn.? | Oats.2 Rice. ports. | Wheat.2} Butter. | Cheese. ee seed 

tured.3| oll. 

1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 

bush. bush. bush. lbs. bush. bush. lbs. lbs. bales. gals. 
TKO baie 168,518 | 29,265 | 22,876 | 467,035 | 15,887 | 72,623 | 123,064 | 43,775 | 1,994 6,391 
TEN WE NS 137,869 | 44,971 | 19,341 | 544,566 | 30,283 | 64,708 | 121,990] 45,465| 2,255 7, 900 
TOTS 150,570 | 36,164 | 410,791 | 646,503 | 38,033 | 64,813 | 118,974] 56,300] 2,161 4,786 

Net imports. Net imports. Net imports. 

Hops. Sugar. 
Year. Tides Net Oil cake Net 
Eee and exports. | Meat. ead F ober exports. | Tobacco.| Wool. 
skins. meal. 

1,000 1,000 1,000 1,600 1,090 1,000 1,900 1,000 1,000 

bush. lbs. lbs. lbs. ibs. bush. lbs. lbs. lbs. 
1914-2 -| 10,630 | 281,796 | 10,644 | 465,631 |1,154,191 | 22, 876 |1,886,426 | 161,180| 433,131 
ho Aaah oes 12,783 | 296, 769 6, 464 570, 905 |1, 169, 690 25, 606 947,970 | 177,361 467, 377 
TOTS NY 21,892 | 371,184 &, 758 | 584,043 |1, 178, 082 14899 2,457, 427 | 181,733 | 433, 797 


Notte.—The figures in this table are the differences between imports and exports. 


the calendar year. 


1 Including malt, in terms of grain. 
2 Including meal or flour, in terms of grain. 
3 Bales of 478 pounds, net weight; equivalent to 500 pounds, gross weight. 


The year covered is 


4 Net exports. 
TABLE 50.—Crops of Greece. 
[Source: Statistigue Annuelle du Rendument Agricole of Greece.] 
Barley. Corn. Maslin. Oats 
Year. 
Yield | Pro- Yield | Pro- Yield | Pro- Yield | Pro- 
Area. | per | duc- | Area.| per | duc- | Area.| per | duc- | Area.| per | duc- 
acre.! | tion. acre.! | tion acre.! | tion. acre.! | tion. 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Bush.| bush. | acres. | Bush. | bush. | acres. | Bush.| bush. | acres. | Bush. |-bush. 
THY Oe Bat .. 390 | 14.9 | 5,796 433 | 14.1 | 6,112 146.| 11.6 | 1,717 165 | 21.6] 3,566 
LOUS sees hgh 414 17.5. | 7, 258 419 15. 4 | 6, 466 153 13.4 | 2, 054 181 | 25.1 454 
LODO ene its a 300} 16.7 | 5,020 SRI RA Et liar gem ON | pane an aoe a betaine eo olsat lise SG S00 
G2) eae aes 581 M2 yl O2D) ea Vise See oc Pe AIS Oe CENT SS es ete eal ees Cea epee 
Year Rye. Wheat. Beans (haricots).? Beans (other dry). 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 il, 
acres. | Bush.| bush. | acres. | Bush. | bush. | acres. | Bush. | bush. | acres. | Bush. | bush. 
a Ms jy es a ey a 56 12.4 695 | 1,045 11.0 |11, 505 42 | 26.7 281 32) 115 365 
LOTS US SNe 70 | 14.5 | 1,011 | 1,092 | 12.6 |13, 722 26 | 28.6 218 40| 12.1 483 
Tio HG RRL ts ie Es Sy oo eee 936.15 1034/9, 693 esc o. 2 Slee. cis | Sem eee te ees eee 
OZOH Te PRE A The ea ea ayia 1,399 Seidl 25194 |e ee oa aes ES eel ee 
Year Chick peas. Peas (dry). Potatoes. Tobacco. 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Bush.| bush. | acres. | Bush. | bush. | acres. | Bush.| bush. | acres. | Lbs. lbs. 
LU) Ty fee ere 27 9.1 247 34 10. 2 345 26 67.1} 1,714 99 220 | 21,778 
LOLS e528 NN 35 8.4 296 35 | 10.9 377 31 | °56.3 | 1,742 116 220 | 25, 654 


1 Computed from figures for area and production. 
2 Not including haricots sown with corn. 
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Currants. Grapes (table). Raisins (Sultana). 

Year. Yield | Pro- Yield | Pro- Yield | Pro- 

Area. | per duc- | Area.| per | duc- | Area.}| per | duc- 

acre..| tion. acre.! | tion. acre.!| tion. 

1,000 1,000 | 1,000 1,000 | 1,000 1,000 

F : acres. Lbs.| lbs. acres. | Lbs. lbs. | acres. | Lbs. lbs. 
SIAR Aer amet or Cth Oo aL Ae 200 | 1,479 |295, 858 30 | 1,902 |57, 068 14 | 1,167 | 16,344 
TONG) aU EEE OE MR TOE eA 242 | 1,098 |265, 690 28 | 2,182 |61, 084 9| 894} 8,049 

é 


1 Computed from figures for area and production. 


TaBLE 51.—Numober of live stock in Greece. 
[Source: Statistique Annuelles du Rendument Agricole of Greece.] 


[In thousands.] 


Animals not used for farm work. Work animals. Other animals. 
ae ali | | cavll But | 
uf- | ba at- uf- | y ‘ 
inieee. Cows. | Horses. ele ain Asses. | flat ealcest Pah a Ege Sheep.|Swine.) Goats. 
| | 
GMa 95 191 70 60 75 275 | 285 11 88 44 | 5,548 301 | 3,575 
1918. . 112 207 71 54 72 243 | 329 8 60 40 | 5,468 365 | 3,473 
! | 


TABLE 52.—Crops of Italy. | | 


[Source: Notizie Periodiche di Statistica Agraria; issued by the Ministero per |’ Agricoltura of Italy 
These statistics are available as early as 1880, for some principal crops.] 


Barley. Corn. Oats. Rice (rough). | 
Year. ? 6 fj 7 i} 
Yield Yield Yield Yield i 
Area.| per Brodug, Area. | per E pode Area.| per P pode, Area. per P roe | 
acre. : acre. ; acre. f acre. z | 
1,000 1,000 1,000 1,000 | 1,000 1,000 1,000 | 
acres.| Bush.| bush. | acres. | Bush.| bush. | acres.| Bush. | bush. | acres. | Lbs. | 1,000 lbs. iH 
1911..) 612] 17.8] 10,882} 4,066 | 23.0 | 93, 680 | 1, 270 32.2 | 40, 973 357 | 3,000 | 1, 056, 488 
1912..| 604] 13.9 8, 403 | 3,938 | 25.1 | 98, 668 | 1, 254 22.6 | 28,306 360 | 2,700 968, 922 | 
1913..| 620} 17.4] 10,803} 3,888 | 27.9 |108, 388 | 1, 251 34.8 | 43, 469 362 | 3,300 | 1,197, 539 I 
1914..| 610) 11.3 6,917 | 3,844 | 27.3 |104, 967 | 1, 213 22.1 | 26, 827 361 | 3,300 | 1, 200, 846 
1915..| 608) 18.2} 11,051 | 3,887 | 31.3 |121, 824 | 1, 208 26.0} 31, 448 356 | 3,500 | 1, 235, 899 
1916..| 596 | 17.0} 10,109 3,918 | 20.8 | 81, 547 | 1, 102 23.7 | 26, 076 353 | 3,300 | 1, 147, 053 
1917..| 469 | 15.8 7, 422 | 3,853 | 21.5 | 82, 771 | 1, 107 30.6 | 33, 889 341 | 3,400 | 1, 160, 502 
19181.| 478 | 20 9,686 | 3,558 | 22 | 76,590] 1,211 | 37 45, 353 342 | 3,400 | 1, 154, 108 
19191.| 480 | 17 8,327 | 3,709 | 23 | 85,846) 1,129] 31 34, 695 325 | 3,300 | 1,072,979 
19201.) 494] 12 5,870 | 3,707 | 23 86, 661 | 1, 159 21 24, 223 277 | 3,600 994, 716 | 
| 
Year. Rye. Wheat Artichokes. Asparagus. 
1,000 1,000 1,000 1,000 | 1,000 1,000 | 1,000 3 
acres.| Bush.| bush. | acres. |Bush.| bush. | acres. Lbs. lbs. | acres. |. Lbs.| 1,000 lbs. 
A911. -)) 302). 17.5 5, 297 | 11, 741 | 16.4 |192, 395 14 | 8,400 | 114,749 | 3,632 | 3,900 14, 021 
1912..| 305) 17.3 5, 285 | 11, 751 | 14.1 165, 720 16 | 10,300 | 163,140 | 4,201 | 3,100 13, 228 
1913..| 307 | 18.2 5, 589 | 11, 721 | 18.3 j214,772] . 19] 8,100 | 156,527 | 3,459 | 2,500 8, 818 
1914..| 303 | 17.4 5, 260 | 11, 785 | 14.4 |169, 582 17 | 7,000 | 121,253 | 3,212] 2,900 9, 259 
1915..| 294) 14.8 4, 362 | 12, 502 | 13.6 |170, 541 17 | 8,300 | 138,890 | 3,459) 2,700 9, 480 | 
1916..| 285| 18.7] 5,342} 11,679 | 15.1 |176, 530 17 | 7,100 | 123,458 | 3,459 | 2,700 9, 259 
1917..| 279) 16 4, 460 | 10, 556 | 13.3 |139, 999 17 | 7,300 | 125,662 | 2,718) 2,800 7, 496 
19181.| 270] 19 5, 232 | 10,788 | 17 11838, 294 |..-....|.....-..|..-.- BES See ese econ a cicrecenae 
19191} 272] 17 4,571 | 10,571 | 16 =|169, 769 16 | 6,300 | 100,089 | 2,718) 2,352 6, 393 
19201.| 281] 16 4,539 | 11,292 | 13  |141, 337 16 | 6,800 | 108,246 | 2,718 | 2,596 7, 055 
1 The average yield per acre for 1918-1920 was computed from figures for area and production; for other 
years the average yield is as reported in the official returns, and converted to the United States equivalent. 
55420°—21—Bull. 987-3 
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TaBLE 52.—Crops of Italy—Continued. 


Year.) Beans (haricots). | Beans (field beans). Gaudvons, celery, and Citrus fruits. 
——— | | 
1,000 1,000 1,000 1,000 1,000 | 1,000 
acres.| Bush.| bush. | acres. |Bush.| bush. | Acres.| Lbs. lbs. acres. | Lbs. | 1,000 ibs. 
AO TIME aR aN GS he 4,663 | 1,510 | 12.6 | 18,990 | 3,138 | 14,300 | 44, 886 283 | 6,100 | 1, 733, 918 
1912_.|1, 384 307 5,144 | 1,476 | 10.0 | 14,778 | 5,683 | 13,600 | 77, 161 268 | 5,500 | 1, 470, 468 
1913__|1, 395 4.7 6, 592 1,444 | 11.5 | 16,568 | 6,178 | 11, 800 72, 752 268 | 7,200 | 1,932, 332 
1914__|1, 386 3.8 5,236 | 1,319 | 8.9 | 11,762 | 5,683 | 14,000 | 79, 366 265 | 6,700 | 1, 767, 207 
1915. _|1, 366 5.3 7,202 | 1,336 | 13.0 | 17,427 | 5,683 | 15,100 | 85,979 268 | 6,200 | 1,673, 512 
1916. _|1,343} 2.6] 3,498] 1,212 | 11.5 | 13,874 | 6,178 | 15,000 | 92,593 268 | 7,000 | 1, 886, 476 
1917__/1, 351 2.7 3,667 | 1,087 | 11.9 | 12,945 |... ..|.. eet hae eee eee obcocot 55200): eee 
1918. _]1, 152 3.4 3,935 | 1,064 | 14 15; 302) eeeeee eens |e oe od Pal oo Se eee rene 
1919. _|1, 334 2.7 3,612 968 | 11 10,927 | 7,166 | 13,600 97, 223 268 5, 500 | 1, 461, 209 
1920. ./1, 262 253 2,917 | 1,055) 9 O53 Dil eee cee = oleate Bee eeee Beecesia Sasacisod|socosecsos 
Flax fiber. Flaxseed. Hemp fiber. Melons. 
| 
Year. Yield | Pro- Yield) Pro- |” Yield | Pro- Yield | Pro- 
Area.| per ‘duc- Area. | per | duc- | Area.| per duc- Area. per duc- 
acre. tion. acre. | tion. acre. tion. acre. tion. 
1,000 1,000 1,000 1,000 | 1,000 1,000 1,000 1,000 
acres.| Lbs. lbs. acres. |Bush.| bush. | acres.| Lbs. lbs. acres. | Lbs. lbs. 
LOU ES 400 6, 078 225 1556 341 185 800 | 148, 480 27 | 14, 200 381, 837 
TOL2ES | G22, 300 5, 512 43n lol oid 343 211 | 1,000 | 209, 217 26 | 15, 200 396, 828 
1913_. 22 300 5, 732 44 | 17.8 405 214 900 | 198, 414 23 | 15, 900 370, 373 
1914..| 22 200 5, 071 46 | 13.1 323 215 | 1,000 | 214,728 24 | 14, 200 343, 918 
1915_. 21 300 5, 512 43 | 15.0 323 218 1,000 | 224,649 26 | 15, 400 407, 851 
1916_. 21 300 5, 512 44 | 15.6 362 213 700 | 159, 613 26 | 13, 100 343, 918 
1917..}| 20 300 6) 291 cocectaleesee 323 222 800 | 184, 525 25 | 12,900 321, 872 
1OTSEa oT 300 SH2OM ee ee SRE aS ae 472 225 916 | 206, 130) |22 24 2s S| eee oes | ee 
1919_. 20 300 5, 291 47 9.2 433 226 920 | 207, 894 31 | 13,100 413, 583 
1920..} 19 300 5, 071 BON) tere 386 235 917 | 215,610 33 | 12,000 396, 828 
Year.| Onions and garlic. Potatoes. Pulse (excluding beans). Sugar beets. 
1,000 1,000 1,000 ‘| 1,000 | 1,000 1,000 1,000 1,000 
acres.| Lbs. lbs. acres. |Bush.| bush. | acres.| Lbs. lbs. acres. | Tons. tons. 
191s 11 |11,600 | 128, 197 712 723 | 62,140 | 1, 833 300 | 557, 323 131 13.3 1, 747 
1912__ 13 |10,800 | 141, 094 712 5 
1913..| 18 |11,300 | 200,619 722 
1914..| 18 |10, 800 | 195, 328 727 
1915..} 19 |10,800 | 202, 823 725 
1916..| 19 | 9,600 | 185,186 729 
1917..| 19 | 9,400 | 176,368 732 
DOUG! 2 see Bc eye ee ee 739 
1919..| 18 | 8,300 | 148,590 763 
1920..| 22 | 7,900 | 174,163 744 


Year. Tobacco. Tomatoes. 


1,000 | 1,000 1,000 
Lbs. lbs. acres. | Lbs. lbs. 
1,100 | 15,322 61 | 17,800 | 1,077, 168 
1,100 | 13,874 74 | 17,800 | 1,322,760 
1,200 | 13,022 72 | 19,400 | 1,388, 898 
1,200} 13,327 62 | 17,000 | 1,058, 208 
1300) |S oe 62 | 13, 200 815, 702 
1,200 | 19, 841 67 | 12,600 | 844,362 
700 | 11,684 80 | 14,500 | 1,161, 163 
13200 | 1 19),9471)/ leech ee ees 
THEY aS 3 MR LT SS Cera ot SR Seem rm Re 21| 1,000 | 21,164 73 | 13,000 | 952, 167 
TE AN a2 NTS Na a SAE Bey ee i ae mae) 8 Us vec be ee pegs = sg, Ml Sear 76 | 11,500 872, 360 


HANDBOOK OF FOREIGN AGRICULTURAL STATISTICS. 


TaBLE 52.—Crops of Italy—Continued. 


35 


Apples,pears, | iNewonde 
quinces, and) Dried figs | putp fruits, | walnuts, and| Chestnuts 
Year. pomegran- | and prunes DUS Seva pte 
ates, produc-| production. ? | production. pagenuts production. 
tion. P : 
1,000 lbs. 1,000 lbs. 1,000 lbs. 1,000 lbs. 1,000 lbs. 
Oar seta Maleteeateta a xjatajapere mate’ 468, 698 156, 527 169, 313 348, 988 1, 827,613 
IGEN Bad A AE SN tl ea A 476, 194 147, 267 205, 028 452, 384 1,097, 891 
LT SRG es CIMA FAAN IE) SV GBS LEA 593, 699 141) 535 250, 002 181, 659 1, 272, 275 
TODDS DO Yada AT 5 Ue ade BS a av 532, 631 154, 763 260, 143 508, 042 941, 805 
HOV BR ies ame Nee BE AS by 712, 086 214, 949 260, 584 257, 718 1, 458, 343 
TOD ashe sigs 53 Oe es ae eee Se ee 420, 197 170, 195 276, 016 345, 681 1, 392, 866 
TSENG es SRN ch ae le 722, 447 237, 215 257, 497 240, 522 1, 459, 886 
TAI eles x15 alc Stes aU aS se MS a I | BS mn aL te Ns RR 
ED ES RSP MARE URE 2) UI ts Se) At 463, 848 247, 577 287, 700 194, 225 1, 100, 095 
HIZO MAR amN LARS OUR ae ff 504, 633 237, 215 303, 794 394, 623 1, 372, 143 
TaBLE 53.—Number of live stock in Italy. 
{Source: Ministero per  Agricoltura, Rome.] 
Date. Cattle. Swine. Sheep Goats. Horses. Mules Asses. 

Le ene 16,646,000 | 2,722,000 13, 824, 000 2D 2a0 NOOO haat cer leseenleeoleseee mene 
Apr. 6, 19183. .... 4 6,264,000 | 2, 339, 000 | 11,754, 600 | 3, 083, 000 8 990, 000 497, 000 949, 000 


1 Includes some buffaloes. 
2 Includes mules and asses. 


3 Census. 


4 Including buffaloes, which in 1918, numbered 24,000. 
6 Including 855 in transit and 186,328, belonging to the Royal Army. 


TABLE 54.— 


Net imports or net exports of leading farm products, for Italy. 


{Source: Movimento Commerciale del Regno d’Italia.] 


Net imports. Net imports. Net exports. Net imports. 
Year. lene: Cotton,3 ; 
1 2 Cid elegans s 2 2 unman- |Cotton- 
Barley.!, Corn. Oats. Rye.? | Wheat.?} Butter. | Cheese. afacia Recah 
tured. 
\ 3 

1,000 | 1,000 | 1,000 1,000 | 1,000 | 1,000 | 1,000 | 1,000 \ 1,000 | 1,000 

bush. | bush. bush. lbs. bush. | bush. lbs. ibs. bales. | gals. 
POM ee ele 782 | 14,965 8,795 | 156,776 292 | 47,829 5,630 | 49, 488 876 3, 598 
Lt) ae Se 871 20, 990 10, 741 188, 401 621 | 62, 858 7,944 57, 437 987 5, 387 
11S Hee 711 | 13,485 | 7,272) 137,887] 1,243] 61,887] 5,124] 59, 966 931 | 3,957 
W914 2 osu on. 1,046 3,028 4, 437 182, 316 376 | 33, 459 9,116 | 56, 166 879 700 
1915 ay 617 | 7,788 | 27,610 8, 635 4| 82,028] 7,392] 62,201] 1,343 472 
TSIGS Seay 256 | 2,143 | 37,964] 83, 889 1 | 72, 893 $56 |° 39,070 | 1,169 145 
TOUT VOR 1,360 | 7,914 | 19,732 |4139,437 | 1,440 | 76,227 44) 2324 828. 71 
OES Tso Ue 7,525 | 10,855 | 19,255 |4770,763 | 3,506 | 78,348 35 192 601 4 
TACHA PE Ub is 1,194 8,232 | 11, 862 | 4102, 708 369 | 94,589 | 41,829 | 49,330 824 1, 052 
TORING Pane 1,585 | 12,595] 8,146 1,322 | 2,390 | 78,297] 43,008] 43,103} 824] 4,028 


1 Including malt, in terms of grain. 
2 Ineluding meal or flour, in terms of grain. 
3 Bales of 478 pounds, net weight; equivalent to 500 pounds, gross weight. 


4 Net imports. 
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TABLE 54.—Net imports or net exports of leading farm products, for Ttaly—Continued. 


Net imports. Net exports. Net imports. 
Year. Hides Oil cake 
Flaxseed. and Hops. Meat. | and oil- | Potatoes.| Sugar. |Tobacco.| Wool. 

skins. cake meal. 
1,000 bush.| 1,000 Ibs. | 1,000 ibs. | 1,000 lbs. | 1,000 Ibs. 1,000 bush.| 1,000 Ibs. | 1,000 Ibs. | 1,000 Ibs. 
1) i 1,618 19, 724 565 89, 563 77, 967 2,703 20, 276 38, 205 23, 694 
LOTT eee | 1,688 5, 062 440 | 92,320] 49,168 3,453 | 15,602] 42,916 31, 088 
1913. -|  1,787| 58,044 540 |. 84,849 | 36,881 5,042 | 13,075 | 53,307 32,991 
1914 1,274 5 3, 862 512 } 59,024 | 118, 224 6, 266 | 5 55, 098 39,611 27,470 
TCG Payee aa eee 1, 509 63, 710 355 | 147, 736 6, 663 375 | 5 102, 003 33, 373 130, 222 
1916 1, 055 70, 996 571 | 275, 318 31, 568 2,066 | 158, 872 30, 619 125, 382 
TOT Tne ten 888 | 38, 952 155 | 286,466 | 22, 857 546 | 122,161] 49, 466 83, 045 
LOTS cere so 141 68, 158 104 | 489, 100 6, 736 | 148 81, 403 40,776 83, 064 
1919. | 519 | 86, 603 498 | 520,066 | 34, 369 | 505 | 175,169 | 62, 445 70, 990 
1920-225 | 871 | 38,148 1,279 | 166,200 | 78, 031 3,073 | 25,020] 74,166 62, 375 


Note.—The figures in thés table are the differences between imports and exports. 


the calendar year. 
* Net exports. 


[Source: Statistical Report of the Department of Agriculture and Commerce, Japan. 


TABLE 55.—Crops of Japan. 


are available as early as 1877.] 


The year covered is 


These statistics 


Barley Barley (naked). Buckwheat. Corn 
Year. Yield | Pro- Yield | Pro- Yield | Pro- Yield | Pro- 
Area.| per duc- | Areca. per duc- | Area. per duc- | Area.| per duc- 
| acre. | tion. acre. | tion. acre. | tion acre tion 
| 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres.| Bush. | bush. acres.| Bush.| bush. | acres. | Bush. | bush. | acres. | Bush.| bush. 
1911....| 1,467| 32.8] 48,059) 1,635) 23.5] 38, 421 370| 16.79! 6,227| 132] 26.86) 3,543 
1912 | 1, 466 34.2} 50,119) 1,667 24,2) 40,441 359; 14.20! 5,103 138} 27.49) 3,802 
1913 1, 530 35.6} 54,480) 1,767 26.6} 46, 996 371} 14.35] 5,328 144) 19.55} 2,807 
1914 1,510 32.4) 48,880) 1,782 20.7} 36, 894 396} 17.69) 7,007 146) 26.99) 3,940 
1915 1, 460 36.0} 52,488] 1,753 24,2) 42,476 378) 17.00} 6,428 143) 28.07) 4,022 
1916. 1, 395 35.0| 48,795) 1,680 24.1) 40, 541 365, 16.44) 5,999 144) 27.15) 3,917 
1917....| 1,315 35. 7| 46,9385) 1,573 26.7| 41,961 350} 13.68} 4,788 138) 27.47) 3,791 
1918....| 1,299 33.0) 42,838) 1,563 25.5] 39, 813 334; 13.05) 4,363 141) 23.58) 3,320 
1919....| 1,309 38.5) 50,346) 1,584 DAS 6} BO OUO| Meee ts = 2a a A Da ae a4 
Year Millet. Rice (hulled). Wheat Beans (small red). 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres.| Bush. bush.| acres. Lbs. lbs. acres.| Bush. | bush. | acres. | Bush.| bush. 
1911... 674 24.2) 16,278) 7,286) 2,230/16, 245, 745) 1,223) 20.97] 25, 647 346} 14.14, 4,892 
1912. 662) 22.8) 15, 100, 7,360)  2.144/15,777,677/ 1,216) 21.81) 26,514 335) 14.48) 4,848 
1913 662 22.4] 14,849; 7,425) 2. 126/15, 787,969] 1,185) 22.58) 26, 757 346} 8.90) 3,078 
1914.... 646 25.1) 16,215} 7,434) 2. 409/17, 908, 918) 1,173 19. 59} 22,975 319) 14.66, 4,672 
1915....| 633] 27.0] 17,119) 7,491)  2.345]17, 569,018] 1,227] 21.83] 26,773} 321) 15.35) 4,925 
1916....] 616 28.7) 17,702) 7,527) 2.439/18, 359,997] 1,304) 23.12) 30, 187 325] 13.97) . 4; 
1917... 580 26.5} 15,357) 7,557| 2.268/17, 142, 858] 1,393} 24.94) 34,745 302} 14.77; 4,460 
1918. 561 26.5} 14,860) 7,581) 2,267/17, 184,019} 1,390} 23.69} 32,923 294, 12.68) 4,152 
LO LG Ree ae | eis cetera acct ete | ace ais Sats ste bicats Cede enya eae 1344180). 24 120/32 1561 | Pee eee eeeeetee iM 
Year Beans (soy). Burdock (edible). Cabbage. Carrots 
1,000 1,000 1,000 1,000 1,000 
acres.| Bush.) bush. | Acres. | Lbs. lbs. |Acres.| Lbs. ibs. | Acres.| Lbs. lbs. 
1911. 1,199} 15.77) 18,905) 31,960) 11,605) 370,424) 6,325) 16,361) 103, 506) 20,792) 12,381) 257, 124 
1912....| 1,166) 15.42) 17,975) 31,918) 11,099} 354,672) 6,815) 15,889] 108,176) 20, 434) 11, 436} 233, 646 
1913 1,165} 13.14) 15,322) 32,888] 11,031] 363,183] 8,769) 13,966) 122,613} 21,868) 11,031) 241,079 
1914 1,139) 16.48} 18,759) 32,910) 10,997} 361,700) 9,401) 15,315) 143,995} 21,819] 11, 267) 245,676 
1915 Uae ame UO hie at ht ac Oe eae eed Pes eel Leh eo i a We aE Oe elec sSaciSccqoe% 
1916 IAA. De Mapes KZA] Bath Ft Ka ede ek PaaS De Mes sees las SoGe 
1917. 1,064) 17.34) 18,452) 34,979) 10,255}  359,001/12, 116} 18,629) 164,945) 22,390] 9,952) 223,021 
1918. 11059] 116569] 7667 eotewie ais | Lec ceicn| Mei teetacisiel| e/oe-csel a eteclers olla sales, crete are enti | ae ae 


HANDBOOK OF FOREIGN AGRICULTURAL STATISTICS. 


TABLE 59.—Crops of Japan—Continued. 


37 


Chile peppers. Cotton (unginned.) 1 Cucumbers. Eggplant. 
Year. P : ; oe 
Yield Waele Yield Yield 
Area.| per |F rode Area. | per |P ee | Area. | per |? ree Area. | per Neen 
acre. | acre. ‘i acre. ° acre. ¢ 
1,000 1,000 1,000 1,000 
Acres.| Lbs. lbs. Acres. | Lbs. lbs. Acres.| Lbs. lbs. Acres.| Lbs. lbs. 
1911....| 2,750] 2,092) 5,744] 6, 862 877| 6,044} 24,730] 15, 788] 390, 187] 53, 303] 13, 190) 702, 564 
1912....| 2,051) 2,969] 6,055] 6,759] 1,046] 7,251] 26,198) 14, 236] 373, 273] 57, 283] 12, 752| 730, 573 
1913....| 1,495) 3,104) 4,664) 6,178 1,046} 6, 399} 27,320) 18, 183) 496, 816] 56, 878) 12, 752) 725, 325 
1914....| 1,529] 2,901] 4,464) 6,058) 1,113] 6, 793] 28,703) 14, 135] 405, 624) 58, 408] 12, 819] 749, 387 
LOT eee nls Siz fear 900 ee oerTOG lit 65, 56510 #1. O46 |" » <G5 O45 juan teste ern He Re eS eS ee ee ee ey, 
OGM PASS eile OD o| en DOO| mon OSO lie. ol LS |m 5 Gx ed ferences (pte Nraidey |g eens TG Rr ee Se eta |p ee eae 
1917... .| 2, 583 1,653] 4, 233 5, 867 1,012) 6, 003) 32,898} 13, 426) 441, 911] 62, 187) 13, 123) 817, 146 
1918....| 2,066] 1,754} 3,646] 6, 200 TET lacey COR LOL cls Guia fs SEARS SEP RS Pa seca ela 
Year. Flax fiber.? Ginger (green). Hemp fiber. Indigo (leaf). 
1,000 1,000 1,000 1,000 
Acres.| Lbs. lbs. Acres. | Lbs. lbs. Acres. | Lbs. los. | Acres.| Lbs. lbs. 
1911....| 9,972} 2,496] 24,850] 6,997] 9,513] 66,510] 28, 636 742| 21, 099] 12, 405} 1,653] 20, 384 
1912... ./11, 979} 2,598} 31,078) 6,600} 10,930) 72,233) 29,776 675) 19,652] 12, 496} 1,855) 23, 288 
1913....|18, 606] 2,429) 45,459} 6,666) 10,626) 70,865] 29, 886 742) 22,096) 9,626} 1,788) 17, 108 
1914... .|27, 708]  2,294| 63,700) 5,779) 11, 234) 64,837) 26, 999 776| 20, 876} 11, 060) 1,619} 18, 026 
1915... ./33, 489} 2,024) 71,401) 5,972) 11,571/ 69, 154] 28, 448 708| 20, 452) 16,341] 1,822) 29, 827 
1916... ./36,047| 2, 867| 104,022 6,791] 10, 761| 73, 043] 28, 090 675| 18,714] 22,551] 2,193] 49, 429 
1917... ./48, 222] 2, 092] 101, 435] 7,261] 9, 648] 70, 009] 28, 886 675| 19, 558] 17,349] 1,653] 28, 397 
1918... ./85, 444) 1, 687] 143,027) 7,239) 9,041) 65,324] 28, 967 742| 21,198] 13,650] 1,653] 22, 469 
Year. Lilies (food). Lotus (Indian). Muskmelon. Onions. 
1,000 1,000 1,000 1,000 
Acres.| Lbs. lbs. Acres.| Lbs. lbs. | Acres. | Lbs. lbs. | Acres.| Lbs. lbs. 
1911....| 1,691] 3,441) 5,833) 4,722) 9,277] 43,768] 7,886] 11,807} 93,068) 3, 416] 13,595] 46, 420 
1912....| 1,669) 3,171) 5,316) 5,070) 10,491) 53,251] 8,597] 10,120) 87,010] 3,622] 12,482} 45, 190 
1913....| 1,635] 3,272) 5,352) 5,173] 10, 424) 55,186] 8, 408] 8, 940] 75,360]. 3,808] 12,718] 48, 471 
i TS Tt G7 ease 5, 578] 4, 833} 10, 559] 54,394 7,840) 11,436] 89,584) 4, 264) 13,089} 55, 830 
SIC IUT Ey eapetee peepee ureters Pe cis ARN era oath TE MIRE Aso cd cel ie iL Bd 5 als 4, 345) 13,021] 56, 526 
LOG SR AE Ni USA ORNL SUR CC AE 1 | Foe SI BE eI ea I a 4, 855) 13, 123} 63, 731 
TOU ESS. |) 15-500 3, 610 5, 636) 6, 744) 10,154) 68, 441 9,624) 12,111} 116, 589) 4,754) 12,853) 61, 174 
UGH Seamrs ere tcisetecrnite ep oo sti od ALON BRS (Pg ria nes | 8) i ID Md a aa 5, 494) 12, 414] 68, 177 
Onions (Welsh). Peas Peanuts, in the shell. | Peppermint (dried). 
Year. Yield | Pro- | Yield | Pro- Yield | Pro- Yield | Pro- 
Area.| per duc- | Area. per duc- | Area. per duc- | Area.| per duc- 
acre. tion. acre. tion. acre. tion. acre. | tion. 
1,000 1,000 — 1,000 1,000 
Acres.| Lbs. lbs. Acres. | Bush. | bush. | Acres. | Bush. | bush. | Acres.| Lbs. lbs. 
1911... ./26, 830} 10, 323] 274, 806} 75,827) 20.62) 1,564! 19,142) 81.94) 1,568) 10,237) 3,272) 33, 505 
1912... .|27, 857| 10, 660} 266, 546} 89,683) 21.41) 1,914| 24,622! 81.34) 2,003! 15,574) 3,272) 52, 448 
1913... .|28, 776] 10, 862) 312, 513) 106,169} 18.24) 1,936) 22,542) 97.76] 2, 204) 27,872] 3,272) 91, 569 
1914... .|29, 668) 10, 761] 319, 293) 107,630) 20.14) 2,168) 23,350] 94.91) 2,216) 30,626] 5, 836) 179, 040 
EOIN ene | Reece eB aoe th] LPN a 109, 742 19.20) 2,123) 24, 767 83. 36 2, 065) 29, 965} 4, 251) 127, 184 
DOUG OES ae. Sie st aL 126, 128} 18.46) 2,329) 30,092} 81.53) 2, 453) 29, 440) 4, 824) 141, 679 
1917 33, 722] 9, 210} 310, 856) 221, 879} 17.57) 3, 898) 32,989} 70.81] 2,336) 22,319} 3,205] 71, 565 
TACT CSI Sea EE Page aa 169, 348} 16.17) 2,736) 30,785} 92.47) 2,847; 9,303) 3,002) 27, 942 


1 The production estimated in terms of ginned cotton, in bales of 478 pounds net weight, was: 1911, 4,215; 
1912, 5,057; 1913, 4,462; 1914, 4,737; 1915, 4,840; 1916, 4,360; 1917, 4,186; 1918, 3,926. 
2 Production in terms of ‘‘dried stalks.”’ 
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TABLE 55.—Crops of Japan—Continued. 
Potatoes. Radishes. Silk.t Squashes. 
Year. Yield | Pro- Yield | Pro- Yield| Pro- viela | Pro- 
Area per duc- Area. | per duc- Area. | per | duc- | Area.| per duc- 
acre. tion. acre. tion acre.| tion acre. j tion 
1,000 1,000 1,000 1,000 1,000 
Acres. | Lbs. lbs. Acres. | Lbs. lbs. acres. |Bush.| bush. | Acres.| Lbs. lbs. 
1911....| 168, 902) 8, 940/1, 510, 104} 257, 865| 21, 927/5, 655, 730/ 1, 099) 19.7] 21, 680| 40, 449| 13, 325) 538, 853 
1912. ...| 172, 931| 8, 906/1, 540, 135| 253, 522| 22, 130)5, 609, 982| 1,112) 20.5) 22, 791| 42, 424] 13, 426) 568, 920 
1913. 185, 998; 8, 4384/1, 568, 310) 261, 821) 23, 007/6, 025, 593 ih 107} 21.2] 23, 504! 45, 517) 11, 503) 524, 336 
1914. ...| 205, 413| 9, 46/1, 938, 704] 258, 056] 23, 142/5, 969,930) 1, 104) 20.5] 22, 586] 47, 877| 13, 595| 651, 337 
1915. 2245508) 9) 310125 LOO; CL. oo rere als Same <leilefeistmy = ciate 1, U2) £21. 4), 235790 (este oe eet ee 
LOT OES 258/ 883 [nOMI42/95 9167 768| ts eee alae leet eas 1, 141|;, ‘25. 6], 292 a7 hee ane ieee tet ine 
1917....| 299,110) 9, 547/2, 856, 983] 261, 544; 18, 217|4, 768, 128) 1,190) 27.4] 32, 610| 50,654) 12, 853) 650, 813 
OLSEN 32367131" Se 965 os 678s 000|¢ eke c |e een. / lan eae 1, 247 |), $28. Oltsy 345197 ice oper eeepeemel ene 
HONG 8 ets ene ue Nats Rese Melek | oeisis aclu] se aesiee |simeislcertets 1) B05) oe -scle clalereioie olf tretaie eietel| startet erseteteterate 
| | 
Year Sugar cane. Taro Tea Tobacco. 
1,000 1,000 1,000 1,000 
Acres. | Lbs. ibs. Acres. | Lbs. lbs. Acres. | Lbs. | lbs. | Acres.| Lbs. lbs. 
TOUTS. 52, 153} 36, 332/1, 894, 696) 149, 537) 9, 108/1, 355, 482) 123, 057; 583) 71, 764) 68, 1,113 74, 896 
1912. 51, 293 34, 3081, 759, 244) 151, 735) 8, 805 1, 334, 042| 119, 334; 622) 74, 265) 71, 997, L 349) 96, 095 
1913... 53, 300 35, 82611, 909, 516) 153, 617) 8, 1641, 253, 371} 120, 048) 605) 72, 590) 77, 175 L 451; 111, 955 
1914 55, 388] 39, 840|2, 206, 993 151, 804! 8, 130)1, 2327 699| 119, 643) 599] 71,671| 88 671\ 1, 417, 126, 206 
1915 58;,062|-37;,580|2; 181, 458) 225.2 oc |e nec elas ones 117, 925| 642) 75, 663 75, 423 1, 451) 108, 415 
1916 GORDATNSSe3001I04 304 O71 So. SUSE Ses OS eile 119, 932) 702| 84,186] 70,747, 1,484 105, 642 
1917... 75, 501) 44, 664/3, 372, 475) 156,953) 5, 026/1, 315, 886] 118, 932) 732) 87, 106) 65, 326 L 383 90, 607 
1918 7197036390 21618, 631| 22 eno ie cee ar aioe 121,712) 781] 88, 925] 59,893 1,316) 79, 780 
TESS EP SS [ey | a EL St ESN NEN 119, 700) 2.2 022 | ssccesee| teen mes leseetor 
| 
Production. 
Year. 
Apples. | Cherries Figs Grapes. | Loquats. | Mandarins.| Navel 
pples. gs. pes. q 3 | oranges, 
Lbs. Lbs. Lbs. Lbs. Tbs. Lbs. Lbs. 
LOI Ce fae Nery nla 89, 202, 844 | 1,966,179 | 5, 950, 596 | 28,573, 707 | 20, 959, 234 |309, 545, 536 | 10, 634, 187 
TTS aL Ea 69, 295, 756 | 2,341,365 | 7, 295, 247 | 30,419, 067 | 21, 575, 801 |383, 684, 525 | 16, 080, 246 
LOIS ae TS 78, 571,005 | 2,142,768 | 7,201; 215 | 31,404, 050 | 21; 149) 994 |376, 362, 227 | 18, 057,263 
TODAS eae ace 78, 847,406 | 2,560,102 | 7, 107, 431 | 32,696, 179 | 20, 967, 088 330, 128,889 | 17, 160, 658 
LOGE gee ae 58, 409, 764 | 2, 648, 643 37, 439, 138 | 20, 457, 698 1345, 417, 913 | 19, 048, 876 
MOG 2 Ain eee 76, 854, 879 | 2, 602, 802 |. “| 41) 211, 854 | 21, 551, 289 478, 761,757 | 24, 413, 816 
191 7OESN Aan ON 83,388, 956 | 2,588, 492 42, 941, 274 | 19, 682, 333 |222) 975, 744 | 20,626, 914 
TOTS ie) Coen 55, 346, 482 | 3, 099, 444 46, 867,489 | 20,798, 286 338, 311) 846 | 21; 901, 954 
Other : 
7 rf Pears Pears Persim- P 
Year. cies Peaches. (sand) (other). re Plums. Quinces. 
Lbs. Lbs. Lbs. Lbs. Lbs. Bushels. Lbs. 
60, 785, 406 | 77, 830, 322 |151, 255,884 | 4,299, 790 /358, 586,961 | 2,420,642 | 1, 604, 137 
85, 152, 438 | 90, 629, 574 |164, 978,031 | 4, 929, 493 |331, 051,735 | 2,657,575 | 1, 394, 735 
81, 766, 317 | 89, 255, 714 |171, 804,026 | 5, 461, 502 |388) 898, 943 | 24147760 | 1,510, 279 
6S, 141, 831 | 86, 502, 959 |167, 125, 710 | 5,225, 620 |321; 690, 762 | 2,231,930] 1,551, 227 
“| 53; 302, 069 |100, 168, 674 |177, 988,297 | 6,675, 349 |396, 119,330 | 2,116,558 |............ 
61, 920, 093 |107, 178, 451 |197, 417,014 | 6, 253, 047 |331, 016, 830 | 1, 749, 643 
42, 710, 095 |110, 781, 101 |237, 592,356 | 5, 712, 729 374, 391, 865 | 1,700, 184 
48, 328, 371 |102, 580, 410 |2247 785,638 | 5, 243, 155 |249, 884,334 | 1, 962, 251 


1 Area of mulberry trees, and production of cocoons. 
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TaBLe 56.— Number of live stock in Japan. 


;Source: Department of Agriculture and Commerce, Japan.] 


Date. Cattle. Swine. Sheep. Goats. Horses. 
1, 384, 000 279, 000 4, 000 92, 000 1, 565, 000 
1, 405, 000 299, 000 3, 000 100,000 | 1, 576, 000 
1, 399, 000 309, 000 3, 000 101,000 | 1, 582, 000 
1, 389, 000 310, 000 3, 000 89,000 | 1,582, 000 
1, 387, 000 332, 000 3, 000 95,000} 1, 579, 000 
1, 388, 000 333, 000 3, 000 97,000 | 1,580, 000 
1, 343, 000 328, 000 3, 000 109,000 | 1, 572, 000 
1, 304, 000 360, 000 3, 000 110,000 | 1, 560, 000 
1, 307, 000 398, 000 5, 000 92,000 | 1,511, 000 


TaBLE 57.—WNet imports or net exports of leading farm products for Japan. 


{Source: Annual Return of the Foreign Trade of the Empire of Japan.] 


Net imports. 


Year. Cotton, 
Rice. Wheat.! | unmanu- Sugar. Tobacco. Wool. 
factured.? 


1,000 Ibs. | 1,000 bush. | 1,000 bales. | 1,0001bs. | 1,000 Ibs. | 1,000 Ibs. 
3 


526, 893 2, 063 1, 125 73, 382 B6l|is 5 ga3R3 
701, 987 3, 114 1,655 | * 182, 870 2, 225 13, 451 
1, 170, 957 7, 129 1, 821 501, 728 1,619 11, 741 
620, 040 4, 893 1, 705 267, 737 3, 022 12, 736 
2, 155 160 2, 015 121, 708 1, 054 52, 771 

3 67, 888 3971 2; 299 16, 016 3 1, 083 40, 758 
3.9, 263 34, 644 1,947 | 3121; 706 39, 280 47, 305 

1, 491, 312 5 1, 886 237, 528 3 393 49, 590 
1, 527, 648 11, 541 2, 190 454, 616 10, 738 56, 552 


Nore.—The figures in this table are the differences between imports and exports. The year covered is 
the calendar year. 


1 Including flour, in terms of grain. 
2 Bales of 478 pounds, net weight; equivalent to 500 pounds, gross weight. 


3 Net exports. 
TABLE 58.—Crops of Korea (Chosen). 


{[Source: Statistical Report of the Department of Agriculture and Commerce, Japan. These statistics are 
available as early as 1909.] 


Barley. Barley (naked). Corn. Millet. 
at Yield Produc- Yield Produc- Yield Produc- Yield Produc- 
Area. | per nie Area. | per re Area.| per Gn Area. | per Paral 

Bowen |) Ute acre. ; aere. |) 202: acre. | ‘OU- 

1,000 1,000 | 1,000 1,000 1,000 | 1,000 1,000 

acres. | Bush.| bush. | acres. |Bush.| 1,000 bush.| acres.|Bush.| bush. | acres. |Bush.| bush. 
WOU 5h 875 | 23.5 | 20, 554 51 | 16.9 858 139 | 11.5] 1,603 1,461 | 15.3 | 22, 374 
IM es Bs 945 | 23.2 | 21,926 70 | 15.2 1,065 | 133 | 13.6 1, 802 1,371 | 17.1 | 23,419 
Ie Se eese 1,044 | 25.7 | 26, 792 74 | 17.5 1, 801 133 | 15.1} 2,012 1,522 | 17.2 | 26, 221 
TOT Ae 1,107 | 21.4 | 23,708 76 | 14.8 1,124 | 144) 14.1 2, 032 1,556 | 14.7 | 22,794 
AGI D EU 2 A 1,182 | 22.4 | 26,527 79 | 16.3 1, 287 148 | 13.6 | 2,020] 1,616 | 15.3 | 24,709 
DOLG ie. 2 8 1,233 | 19.9 | 24,577 81 | 18. 2 1, 076 152 | 15.4} 2,344 1,641 | 16.2 | 26, 585 
ion ALU 1,322] 19.7 | 25, 989 87 | 16.5 1, 430 | 173 | 13.3 | 2,308] 1,746 | 15.9 | 27,759 

Year. Oats. Rice (hulled). Wheat. Beans (small red). 

1,000 1,000 | 1,000 1,000 1,000 | 1,000 1,000 

acres. | Bush.| bush. | acres. | Lbs. | 1,000 lbs. | acres.| Bush.) bush. | acres. |Bush.| bush. 
TIN Sea 111 | 13.9| 1,547 | 2,359 |1,328 | 3, 132,982 | 377 | 13.2 | 4, 967 411| 8.8] 3,604 
TS Pa ea 104 2.9 | 1,344 | 2,406 |1,173 | 2,821,745 | 410} 13.6] 5,577 406 | 10.5 4,275 
HONS 125| 18.7] 2,341 | 2,564 |1, 237 | 3,170,032 | 465 | 14.0] 6,506 418 | 9.6 | 4,020 
NOTA es 129 | 17.7) 2,295 | 2,645 |1, 444 | 3,819,843 | 474] 12.3] 5,848 437 |} 8.9 3, 914 
UGH OLA Es 155 | 17.3 | 2,679 | 2,764 |1, 293 | 3,573,193 | 499 | 12.3] 6,146 448 | 8.6] 3,859 
OTE Hee 170 | 16.9 | 2,874 | 2,839 /1, 387 | 3,936,685 | 520] 12.3] 6,387 447 | 9.2 4, 112 
TO ae 171 | 15.5) 2,643 | 2,865 |1, 341 | 3,841,182 | 560] 11.7] 6,540 458 | 9.2 4,194 


40 


TABLE 58.—Crops of Korea (Chosen)—Continued. 
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Year. Beans (soy). 
1,000 1,000 
acres. | Bush.| bush. 
nice) ba a 840 12.8 | 10, 737 
alte Bagh a 920 13.6 | 12, 553 
TOTS GSE Be 994 12.4 | 12, 364 
TRNAS a 1,043 | 121] 12,616 
1OUHUE 1,129} 12.6 | 14,223 
TOLG Layers 1,149 13. 2°] 15, 1388 
OUZ LL 1,204 | 12.5 | 15,042 


China grass. Cotton (unginned).! Hemp. 
1,000 1,000 | 1,000 1,000 
Acres. | Lbs. Lbs. acres.| Lbs. lbs. acres. | Lbs. ibs. 
1,816 270 491, 036 118 254 | 30, 036 34 387 13, 156 
2, 936 250 734, O87 125 320 | 40, 054 37 425 15, 552 
3, 039 278 845, 836 142 331 | 47,018 37 516 19, 208 
2,980} 321 957, 750 151 317 | 47, 784 40 497 19, 942 
2, 701 303 819, 504 160 372 | 59, 5385 41 488 | 20, 092 
2, 642 281 7A1, 461 175 344 | 59, 970 43 492 | 20, 964 
2, 186 316 690, 402 226 407 | 92, 231 46 538 24, 925 


1 Production, estimated in terms of ginned cotton, in bales of 478 pounds, net weight; 1911, 20,945; 1912, 
27, 931; 1913, 32) 788; 1914, 33,322; 1915, 41,516; 1916, 41 3320; 1917, 64,317. 


TaBLeE 59.—Number of live stock in Korea (Chosen). 


[Source: Statistical Report of the Department of Agriculture and Commerce of Japan.] 


Dec. 31— Cattle. Swine. Sheep. Goats. Horses. Mules. Asses. 
LO LT Pa) ea 906, 000 573, 000ul Masia s-scee 8, 000 41, 000 Q) 10, 000 
as be fpa che ST a es nak 1, 041, 000 617, 000 (@) 10, 000 47, 000 1, 000 12, 000 
a Uo Wis ea epee eee ar 1, 211, 000 CACHE Opal he geet SS 10, 000 OL 000) ees aaa 13, 000 
TOD OSU Bean y ee 1, 338, 000 CSE AU Ue Ree eae 2 12, 000 53, 000 1, 000 14, 000 
AQT BAR Se eae 1, 354, 000 767,000) nee seca 14, 000 55, 000 1, 000 13, 000 
LOT Greed, Ma Sik 1, 353, 000 7802000) | 2s aa 14, 000 53, 000 1, 000 13, 000 
TTT eae Manu Meera), 1, 385, 000 832, 000 | 1, 000 15, 000 55, 000 2, 000 12, 000 
1 Lessthan 500. ; 
TABLE 60.—Crops of Mexico. 
(Source: Anuario Estadistica Mexicana. These statistics begin as early as 1892.] 
f 
Crop. 1905 1906 1907 Crop. 1905 1906 1907 
GRAINS. OTHER CROPS—Ccon. 
Barley. -.1,000 bush. . 6, 616 7,615) 10,840 || Beans, peas, etc.— | 
OEMS uray Boe: b 86, 544 #1; 068 205, 737 Continned.: “ 
Oatsyaaeeees ) 5 2 28 er eans | 
Riceseeee 1,000 tbs... 5a, 151 69, 932 72,499 (habas), 1,000 : 
Rye. - ..1,000 bush-. 72) 24 66 bush see ace 537 513 973 
Wheat........ do.. 11,120] * 12,862} 11, 468 Chick peas, 1,000 
USD eee ieee 1,206 2,316, 1, 543 
FRUITS. | venus, 1,000 " a 5 
IS eserye etree 1 57 4 
Apples... .1,000 Ibs. . 9,748} 110,898] 112,096 || Cacao..... 1,000 Ibs. - 6, 054 5, 959 6, 854 
Apricots. ..... do.. 1,878 2,385; 2,079 || Coffee. .....-. do. 88, 478 86, 961 110, 480 
Avocados... .. do.... 23, 330 26,269) 36,846 || Cotton bales (478° 
Coconuts, for milk libss eet) ieee eee 325, 714] 129, 007 74, 145 
(cocoa de agua) Ixtle-:-.-. 1,000 lbs. . 30,081 134) 298) 138,378 
I O00M bse sees: 19, 634 27,646} 17,092 || Peanuts.1 000 bush... 779 “480 460° 
Bigs) be 1,000 lbs 5,170 8, 378 5,298 || Peppers, red: 
Grapes. . ido. : 6, 291 6, 494 3, 409 Dry...1,000 Ibs. - 15, 316 16,547 29, 350 
Guavas......- do. 21, 187 34,740) 25,913 Fresh..... do.. 2,640 3, 694) 3, 804 
Lemons....... do. 12,801 7,215} 14,353 || Potatoes, 1,000 bush. 477 924 623 
Times: eee do... 27,037 33,887) 25,345 Sarsaparilla, 1,000 
Mangoes.....- do... 48,021 44,257| 47,003 lbscth cee sae 5, 730 7,496, 6, 397 
Oranzes pe He vace a aa Be Sugar cane and prod- | 
eaches.....-.- OFae 1,380 57,10 ucts: | 
Pears: jc. 5au! do. 9, 577 ica 782 15, 484 Sugar cane, 1,000 is 
Pineapples. ..do-..- 10, 207 10, 093} 11,483 see sae 3, 719, 284) 3,982, 879.6, 089, 148 
Plums ae eee do. . 13, 336 12) 578 10, 546 Sites 1,000]1bs..| 208,906) 205,862) 257,440 
Pomegranates.do.. 7, 782 4, 553 2,345 Panocha (hard 
Quince xdo2e 9, 269 9,681] 10,289 molasses ),1,000 DLV peal 4 
Sapodilla plums, DSRS hee 193,198} 177,776) 185,719 
OOOWBS..wesunuiies 9,576/ 11,050] 14,102 Molasses, 1,000 i 
Lbs eee 97,348} 144,607, 212,167 
OTHER CROPS. Rum.1,000 gals... 15,146 33,393, 34,926 
Sweet potatoes, 1,000 t 
Beans, peas, etc.: NSS RT Wir ee 126, 665 43,871) 60,136 
alec beans, Tobacco...... do. 40, 575 34,710} 42,870 
(frijoles), 1, 000 Wanillay Soah: do.. 717 541 626 
bush eee eee 5, 288 6, 311 5,997 


LIVE STOCK IN MEXICO. 


The Mexican census for June 30, 1902, gave the following numbers of live stockin that country: Cattle, 
5,142,000; swine, 616,000; sheep, 3, 424, 000; goats, 4,206,000; horses, 859,000; mules, 334,000; and asses, 288.000. 
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TABLE 61.—Crops of Netherlands. 


[Source: Verslag over den Landbouw in Nederland; issued by the Departement van Landbouw, Nijver- 


4] 


heid en Handel. These statistics begin as early as 1851.] 
Barley (summer). Barley (winter). Buckwheat. Oats 
Year. . F z . 
Yield | Pro- Yield Yield Yield | Pro- 
Area.| per | duc- | Area.| per nea Area.| per Feoduc, Area.| per | duc- 
acre. | tion. acre. 2 acre. & acre. | tion. 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1, 000 
acres. | Bush. | bush. | acres. | Bush.| bush. | acres. | Bush.| bush. | acres. | Bush.| bush. 
GTA ey es 14 40. 2 567 55 Lee 2, 849 32 11.8 379 341 SL. 9 | 17, 724 
MQ Dee set aed 12 40.8 507 54 53. 4 2, 857 29 17.2 498 341 47.8 | 16, 317 
NOS ee ee ae 15 39. 6 592 51 49.5 2, 539 26 18.5 480 348 54.3 | 18, 909 
WOU A ware Ne) 14 41.3 J 571 53 46.3 2, 449 24 17.9 430 348 55.6 | 19, 368 
Ta) yk ee ata 14 44,0 | / 594 50 56. 0 2, 786 19 14.9 283, 358 57.8 | 20, 692 
TOTP Eee ee 12 40. 1 489 48 39. 7 1, 890 18 15.9 286 343, 52.3 | 17, 925 
NO tee Sn ey 21 39.3 806 31 43.9 1, 352 20 13: ¢ 274 383 45.6 | 17, 858 
NS Sel seecets 24 39.7 942 lo) | eaten 1, 673 21 9.8 205 392 47.4 | 18, 617 
TOU Gare rain als 23) A ooeoae 900. OAS Fay 1, 453 19 12.8 243, SOO yates 21, 338 
TOP OG he le Oe Bet ate Sie Maan UO Avena 2) QE 846 al Rie eee ar OO2 Nl ydeeece 24,285 
Year Spelt Rye. Wheat Beans 
; 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
Acres.| Bush.| bush. | acres.| Bush.| bush. | acres.| Bush.| bush. | acres. | Bush.| bush. 
1G) Lee 2 ea TAL Done: 40 557 28.9 16, 110 142 38. 7 5, 511 46 26.6 1, 240 
LOU Ee es 635 DoeKd 34 563 28. 6 16, 094 143 39. 2 5, 604 41 34.5 1, 430 
nA) Fass Si 662 54.3 3 564 30. 0 16, 895 141 36. 5 5, 164 42 32. 0 1, 341 
2D) ee EN ae 707 60. 4 43 563 24.0} 13, 471 148 38. 9 5, 779 40 32.0 1, 280 
Ieee Bee Nee 974} 53.7 52 546 | 29.5] 16,116 163 | 43.5] 7,090 39 | 31.6} 1,221 
TI IO NE UN a 1,058} 50.9 54 494 | 23.5] 11, 645 134 | 35.7] 4,786 37.) 31.6 | 1; tz 
OG irate te Skee 1, 268 45.8 58 467 28, 4 13, 261 121 32.7 | 3,949 57 24.0 1, 324 
ANON fey Gaede 1, O28) | soocaos 47 472 27.6 13, 022 148 36. 6 5, 431 61 34.6 2, 095 
TGQ ee Bo STE ee es: 31 AGN Rss se 14, 714 GSa eases 5, 856 Sil aber 966 
TOYS RU Se eee Sin ede operat eat re ABO acne 14, 222 SGM ase ees CEG |Gaeenee Wee ecialacksg 
Year Beans (wild). Chicory. Flax fiber.2 Hops 
1, 000 1, 000 1,000 | 1,000 1, 000 
acres. | Bush.| bush. | Acres.| Lbs. ibs. acres. | Lbs. lbs. | Acrcs. 
NG TS eR es 17 25:3 424 | 2,350 | 21,774 51, 169 39 535 | 20, 929 35 
TORO A a ee pr ular 17 | 29.7 508 | 2,921 | 21,922 | 64, 034 36 580 | 21, 217 25 
HG TORU EME a eee at 2S 19 | 25.8 480 | 1,769 | 22,177 | 39, 231 36 459 | 16, 606 27 
TAR M Ueland ate 19] 34.3 666 | 1,648 | 24,407 | 40, 223 19 567 | 10, 811 32 
TASES PIS ee ce 20 35. 0 683 | 2,431 | 26, 296 63, 925 22 584 || 12,922 |. 22522. 
OMG RSA Re OM ET RON Ch 22 25.8 571 | 3, 363 | 23, 697 79, 694 37 589 | 21, 844 |._--.-- 
TIGA RSA ee) ee 2 2 a ate 35. | 34.1) 1,202 | 2, 451 | 23, 147 56, 733 30 459 | 13, 961 |. :--.2. 
OU SE eM RN ee 2 hs aes 57 30.8 | 1,748 | 1, 806 | 25,695 46, 405 15 522 OOD Sa acl eel 
CNG Se As aie ea ad GOR ae 1,975 | 2,508 | 22,701 | 56, 934 HN Rae oe WAL BoM Py ee 
Peas Potatoes. Sugar beets. Tobacco. 
Wear. Yield | Pro- Yield | Pro- Yield) Pro- 
Area.| per | duc- | Area. | per duc- | Area.| per duc- Area. 
: acre. | tion acre. tion acre. | tion. 
1,000 1,000 | 1,000 1,000 1,000 1,000 
acres. | Bush.| bush. | acres. | Bush. bush. | acres.) Tons.| tons. Acres. 
TIC HL hs e oeeee 55 | 33.2 | 1,838 411 251 | 103, 468 137 | 16.1 | 2,210 991 
TAS IBOL OE ee 64 | 29.4 | 1,870 426 286 | 121, 878 160 | 15.0} 2,399 1,023 
1 eS AU ASS ea Se aeee ae 68 21.8 | 1,488 420, 261 | 109, 260 149 12.3 1, 836 1,149 
TL GIA RAINY eis Te ok es 65 | 28.8 | 1,871 424 285 | 120, 780 156 | 14.1 | 2,198 929 
HG aya CS tN 61 | 29.7 | 1,818 438 289 | 126, 741 140 | 138.5] 1,889 860 
STOTT G aR eee fa 61 26. 3 | 1,600 425 248 | 105, 140 160 11.8 1, 892 870 
TROT es 2A ae a ae aaa 89 | 28.4 | 2,529 428 288 | 123, 978 113 | 14.2) 1,607 904 
TACT 2 eS 88 | 33.2 | 2,932 440 296 | 130, 288 95 | 14.5) 1,372 976 
UG) ee a ee ee (oilsessues 2, 264 4D, ea 125, 132 131 12.5 GAT Eee rycen 
IGP) 6)5 S46 Bd SEES IEA Ser eaezesl Sete ent (ise 421 eee 91, 303 IBY Woescas Pvt OAs ane aa te 


1 Includes summer barley. 
2 Flaxseed production on same acreage as is reported for flax fiber, was: 1911, 579,000 bushels; 1912, 
428,000 bushels; 1913, 335,000 bushels; 1914, 218,000 bushels; 1915, 295,000 bushels; 1916, 378,000 bushels; 
1917, 326,000 bushels; 1918, 182,000 bushels. 
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TABLE 62.—Number of live stock in Netherlands. 


[Source: Departement van Landbouw, Nijverheid en Handel, The Hague.] 


Goats. 


Date. Cattle. Swine. Sheep. 

May 20 (Jame 20; 1 QUO see cen s eey laya oes 2,027,000 | 1,260,000 889, 000 
June —, 1913 2,097,000 | 1,350, 000 $42, 000 
May —, 1915 2,390,000 | 1,487,000 |........ 

BNG oy er Oa Ry ake Ea aR LU ES A nO Na 2,304,000 | 1,185,000 521, 

WACT EE SOUS esas oh Sauaaee EE OUa Ta BS NOR 2 2,049, 000 600, 000 642, 000 
MAE LOTS UN AMBIEN MaRS CRIES 1, 969, 000 450, 000 437,000 |... 

1 Census. 


TABLE 63.—WNet imports or net exports of leading farm products for Netherlands. 


[Source: Statistiek van den In-Uit-en Doorvoer.] 


Net imports. Net exports. Net imports. 
Year. Cotton, 
Barley.1| Corn.? | Oats. | Rice. | Rye.2 | Wheat.2| Butter. | Cheese. | “ina. cotton: 
| tured.? 
1,000 1,000 1,000 1,000 1,000 1,090 | 1,000 
bush. bush. bush. | 1,000 lbs.) bush. bush. | 1,000 Ibs.) 1,000 lbs.) bales. gals. 
AQT Aes 13,147 | 19,804} 6,694 | 261,452) 13,196] 21,629| 60,474 | 112,957 133 3,501 
NOT 2 eee 9,388 | 24,705 9,988 | 255,008 | 11,341 22,866 | 81,671 | 139, 454 161 7, 008 
gy she Ai Gees 12,183 | 27, 621 7,580.| 359, 654.) 11,982 | 25,033 | 76,173 | 145, 295 167 7, 734 
TNE RCA 10,210 | 21,329 | 5,565 | 243,470 | 7,120 20,368 | 80,526 | 149, O11 134 6, 296 
1OTS Vas 6,418 | 42,529} 4,299 | 121,211] 2,206 | 26,936 | 92,447 | 189, $94 184 | 14,757 
NOVGE eee 6,682 | 27,513 4,885 | 136, 062 1,141} 30,198 | 78,819.) 199, 312 175 8,045 
HOTZ Aiea 2,337 | 8,528 | 2,712] 35,390 356 | 11,799 | 54,163 | 123, 624 46 2,508 
NOLS SS cree 13) 346 (4) 10, 752 751 2, 224 5,372 | 32, 893 re eee 
OO Re ae 7,082 9, 596 2,743 | 44,607 1,423 | 17,865.) 29,627 | 27,329 109 4,128 
TOZ0 se 1,853 | 15,529] 1,647 | 47,128 | 51,487 | 19,099 | 45,445 | 99,249 115 1,871 
Net imports. Oil cake Net exports. Net imports. 
Meat. | and oil- 
Year. ‘ Net  jcakemeal, 
Flaxseed. Laud eS ;,| Hops. exports. ier ee! Potatoes., Sugar. |Tobaceo.| Wool. 
1,000 bush.) 1,000 lbs. | 1,000 lbs. | 1,000 Ibs. | 1,000 lbs. |1,000 bush.) 1,000 lbs. | 1,000 lbs. 1,000 lbs. 
OTE aia Io NO4S 6, 260 1,757 | 91,398 | 432,199 | 14,225 | 227,994] 53,553 7,944 
19195 SAND 5,852 | 10,517 1,555 | 132,988] 569,754] 16,034 | 298,231] 51,837 5,830 
TOTS Se ea 7, 861 12,695 1,381 | 188,930 | 538, 006 13,238 | 293, 815 62, 459 8, 246 
LOLA Sen 7,573 8, 286 1,987 | 324,191 | 453, 393 13, 923 106, 733) 56,045 6,517 
TCHS SET ea 8, 900 2,363 | 387,084 | 565,332 8,740 | 290,205 | 48, 680 15,618 
1916.......] 6,693 | 511,592 2,021] 411,344 | 452, 663 8,038 | 84,422] 53,343 12,541 
LOAN 539 2,042 2,163 | 29,660} 180,136 2,273 | 67, 947 920 8,535 
TOTS as 5175 5773 4,586 1,513 213 464 51, 003 5 6,440 274 
TOTO Rae 3,718 | 517,033 5 293 | § 69,935 210, 399 13,441 | © 18, 894 172, 607 12, 519 
O20 eae 3, 647 51,471 51,451 | 672,689} 55,946 14,380 75, 002 76, 623 8, 554 


Nore.—The figures in this table are the differences between imports and exports. The year covered is 


the calendar year. 
1 Including malt, in terms of grain. 


2 Including meal or flour, in terms of grain. : 
3 Bales of 473 pounds, net weight; equivalent to 500 pounds, gross weight. 


4 Less than 500 bushels. 
5 Net exports. 
6 Net imports. 


=_—— 


TaBLE 64.—Crops of New Zealand. 
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(Source: Monthly Abstract of Statistics; issued by Government Statistician of the Dominion of New Zea- 
land. These statistics begin as early as the crop year 1879-80 for the principal ecrops.] 


Barley. Corn. Oats. Wheat. 

Crop year. Yield | Pro- Yield | Pro- Yield | Pro- Yield | Pro- 

Area.| per | duc- | Area.| per | duc- | Area.| per duc- | Area.) per | duc- 

acre. | tion. acre. | tion. acre. | tion acre. | tion. 

1, 000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1, 000 
acres. | Bush.) bush.1| acres. | Bush.| bush.1| acres. | Bush.) bush. | acres. | Bush.) bush. 
1910-11....2.. 33 28. 6 956 13 45. 0 588 303 34.5 | 10, 438 322 | 26.5 | 8, 551 
1911-12. _..... 32 | 40.9 | 1,294 6) 47.1 287 404 | 50.2 | 20, 282 216 | 34.8] 7,490 
TOIDAI3 1 BAe Slots Oy e420 5 | 48.9 229 387 | 36.2 | 14, 012 190 | 28.1] 5,343 
F913-14_ 02.2: 32 | 38.8 | 1,244 6. 53.4 317 862 | 42.0 | 15, 206 167 | 32.4 5, 897 
1914-15_...... 18} 33.6 616 Sh voles 284 288 | 41.0 | 11, 797 230 | 29.9 6,854 
1915-16. _..... 30 | 28.0 846 8 3.4 351 213 | 37.1) 7,894 329 PN 7s by 
1916-17....... 30 | 26.4 783 6) 44.5 283 177} 31.2) 5,541 219 24.0 | 5, 243 
THIEN Pies TO Sa a 587 8 | 46.5 379 156 | 32.6] 5,099 281 | 25.0] 7, 022 
1918-19. ._._-. 19} 39.1 733 10 | 43.5 427 Wee SIT 7102, 208 | 32.6] 6,775 
POT OE 2( Meee baie pee SEM ORES ing sels SRST eae ASO) ee elas a 222 198 | 22-0 | 4,229 

Crop year Cocksfoot (seed). Peas Potatoes. Rye grass seed. 

1, 000 | 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1, 000 
acres.| Lbs. | lbs. | acres. | Bush.| bush.1| acres. | Bush.| bush.2 | acres. | Bush.| bush.8 
1910-11.5..... 42 | 140.0 | 5, 869 15 | 35.6 528 29 | 181.8] 5, 283 47 | 25.0] 1,168 
TIGHTS PAN Ee 38 | 182.1 | 6, 975 20} 33.4 686 28 | 191.5) 5,410 78 | 28.4] 2,199 
OTe see 34 | 258. 4 | 8, 106 20°) 26.6 524 23 | 234.8] 5, 514 63 Doe 1, 459 
1913-14__.._.: 26 | 191.1 | 4, 955 14 | 32.6 453 29 | 201.2} 5, 869 56 | 19.6} 1,099 
1914-15. ... 2... 18 | 135. 5 | 2, 378 13 27.6 367 22 | 226.2 | 4, 952 51 21.0 1, 063 
1915-16_...... 13 | 118.6) 1, 577 9 18.3 168 30 | 162.4] 4, 809 43 18.5 795 
MOTE Wares = 16 | 118.2 | 1, 908 LDF ee 2 oa 251 26 | 190.8] 4,989 79 14,6 1,154 
1917-18_...... 17 | 188.7 | 2,411 tei 322 23) | 163.5)|) °3,756 70} 19.2} 1,356 
IG SO eee eee [leap enl eee cena silts ee 18 29. 0 522 19 | 205.3 DOSS Cais ae] nee em Ler taoe hes 


1 Winchester bushels. 
2 Bushels of 60 pounds. 
3 Bushels of 20 pounds. 


Notz.—For wheat, the original reports give the following, in imperial bushels (equivalent in trade cus- 
tom to 60-pound units): 1910-11, 8,290,000; 1911-12, 7,261,000; 1912-12, 5,180,000; 1913-14, 5,232,000; 1914-15, 
6,644,000; 1915-16, 7,108,000; 1916-17, 5,083,000; 1917-18, 6,808,000; 1918-19, 6,568,000; 1919-20, 4,100,000. 


TasBLe 65.—Numober of live stock in New Zealand. 


[Source: Government Statistician, Dominion of New Zealand, Wellington.] 


Date. ~ Cattle. Swine. Sheep. Goats. Horses. 
OID Se CSE A POR SUNT AR a I de FAS RSLS 8 aT ee 24, 270, 000 
SISSUNTL AS yk bey RU TL he RT eT a cla 2, 020, 000 349, 000 | 23, 996, 000 
TIGRE eS Se ARR TT RRR arts) 1 CR im rs RG) 23, 750, 000 
SUGARS A PAE URE ON lene a as PT a gL 24, 192, 000 
SUS HHA O15 Ay 0 Sik UR oe MT Fs Ua a 2 24, 799, 000 
TSS Ss a Ha UR AC ae a RE aan OY a Wad nn Sa 24, 901, 000 
SARIS) cio) 2 ct erat eat a A 2, 417, 000 298, 000 | 24, 788, 000 18, 000 371, 000 
TREES (aie, ei Aa a al IE I SS ae ss 2, 575, 000 284, 000 | 25, 270, 000 18, 000 374, 000 
TAIT <5 OL TARR BINA HOY ce AE a EET 2, 869, 000 259, 000 | 26, 538, 000 18, 000 378, 000 
ECG) eh a Pe a ag 38, 035, 000 235, 009 | 25, 829, 000 17, 000 363, 000 
EIGN 5 SCO AT saat a AROSE ACT 3, 059, 000 260, 000 | 23, 915,000 |.......-.... 344, 000 
1 Census. 


a 


— 


44 BULLETIN 987, U. S. DEPARTMENT OF AGRICULTURE. 


TABLE 66.—Net imports or net exports of leading farm products for New Zealand. 


[Source: Statistics of the Dominion of New Zealand, Trade and Shipping.] 


Barley.1 Oats.2 
Corn,? Rice, Rye,? | Wheat,?} Butter,, Cheese, 
Year. net im- net im-| net ex- | netim-| net ex- | net ex- 
Net ex- | Netim-| ports. | Netim-| Netex-| ports. | ports. | ports. | ports. | ports. 
ports. | ports. ports. | ports. 
| 
1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 | 1,009 
bush. bush. bush. bush. lbs. bush. bush. lbs. | lbs. 
LIE Ai 40 23D Eee 9,519 |_-22.....| 31,936.) 133;°736) 1) 495137 
Banna sa B1i | Resear) 10) 907, 3 3419 | 42, 343 64, 625 
En Oe 39) Mase vail again Bis, 930 4 | 64] 41,691 | 68, 499 
Bi a SBT eT ee eae | Ea623: 9, 381 2 610 | 48,612 96, 738 
15 L445 eos earns 759 | 13, 650 (4) 863 | 46, 808 91, 524 
122 78 S32 eee 11, 730 (4) 206 | 40,167 | 106,289 
116 88 KO) Pies oh 14, 276 4) 1,121 | 28, 492 99, 144 
141 150 169:)|2 22 Saas 12, 543 51 1,414 | 48,274 98, 882 
126 GU) pe ay See 169 6,085 2 1,088 | 38,727 | 176,068 
Net exports. Oil cake Net imports. 
and oil- | Potatoes, 
Year. Pe aseaea Gis net ex- p eR ee 
idesan meal,net} ports. Sugar. obacco. : 
Flaxseed. eins Hops. Meat. imports. 
1,000 1,000 1,000 1,000 1,000 1,000 1,090 1,000 1,000 
bush. lbs. ibs. ibs. los. bush. ibs. ibs. ibs. 
SL OUTS ean 18 21, 737 P53] 51297, 09 Telenor 46 | 122,517 29 175, 826 
O12 tees 39 24, 407 207) | 34253797) ee 744 | 134, 173 20 194, 834 
1913). esas 19 27, 298 ANT) 1337; 260) eee 3 57 | 186, 322 21 193, 222 
AS i Eis ee 17 26, 409 382 | 415, 879 171 64 | 107, 843 18 226, 303 
TOUS ES er 54 5, 723 450 | 464, 213 122 730 | 1388, 987 16 199, 368 
LOG 2 eee 59 6, 029 453 | 426, 807 157 214] 129,658 34 188, 573 
GHZ aa 57 | 22,550 295 | 310, 127 170 26 | 141, 596 28 | 178, 282 
LOTS essere 20 31, 312 196 | 270, 664 163 5230 | 109,145 147 108, 719 
HOLD wi etna es 61 32, 224 220 | 551,764 92 131 125, 754 182 274, 242 


Nore.—The figures in this table are the differences between imports and exports. The year covered 
is the calendar year. 


1 Including malt, in terms of grain. 

2 Including meal or flour, in terms of grain. 
3 Net exports. 

4 Less than 500 bushels. 

5 Net imports. 


TABLE 67.—Crops of Norway. 


[Source: Aarsberetning Angaaende de Offentlige Foranstaltninger til Landbrukets fremme;issued by 
Landbruksdirektoren, at Kristiania, Norway. These statistics are available as early as 1900.] 


| Barley. Maslin. Oats. Rye. 
Year. Yield Yield Yield Yield 
Area.| per Produc. Area. per Produc: Area. per Produc, Area. per Frgiue: 
acre. " acre. ; acre. e acre. F 
& ) 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Bush.| bush. | acres. | Bush. | bush. | acres. | Bush.| bush. | acres. | Bush. | bush. 
1911... 89 | 28.7) 2, 550 15 30. 4 463 263 33.3 | 8, 746 37 25.0 948 
1912... 89 | 34.8] 3,086 15 43.2 657 262 44,2 | 11, 607 37 28.0 1, 042 
1913... 89 | 35.8] 3,202 15 44.3 670 270 43.5 | 11, 734 37 26. 0 973 
1914 89 27.5 | 2, 463 15 30. 2 458 270 29.7} 8, 002 37 27.9 1, 046 
1915 89 30.0 | 2,682 15 36.8 557 270 38. 3 | 10, 317 37 22) 829 
1916 97 35.1 3, 415 15 ‘. 42.9 655 307 44.0 | 13, 502 48 19.5 943 
1917 116 33.0} 3, 822 17 38.9 656 356 41.0 | 14, 591 58 20.1 1, 160 
1918 156 34. 2 5, 344 29 39.8 1, 17% 343 41.5 | 14, 229 | 37 | 27.6 i, 018 
1919 156 32, 1 5, 013 29 | 38. 6 1, 188 343 37.8 | 12, 963 37 26.8 984 
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Wheat. Hay Peas. Potatoes. Turnips 
| 

Year-} | Yield] Pro- Yield) Pro- Yield] Pro- Yield) Pro- Yield] Pro- 
Area.| per | duc- | Area.| per | duc- | Area.| per | duc-|Area.| per | duc- | Area.) per | duc- 

acre. | tion. acre. | tion. acre. | tion acre.| tion. acre. | tion 

1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 

acres.| Bush.| bush. | acres.| Tons.| tons. | acres.| Bush.| bush. | acres.| Bush.| bush. | acres.) Bush.| bush. 

1911. . 1 Palle) |) PAOLA GLa eG a EPA 7 obi eee So oallnsecee TO PAI PAG Gy OPA OMe a aR iN fas a 
1912_. 12 | 26.7 | 332 |1, 967 | 1.75 |3, 450 10 | 24.2 | 249 102 |293. 2 | 29, 825 19 |853. 6 |16, 221 
1913... 12 | 26.2 | 325 |2, 005 | 1.69 3, 386 10 | 25.8] 265 104 |265. 6 | 27, 577 22 |818. 4 |17, 831 
1914_. 12 | 21.7 | 270 |2, 005 | 1.62 |3, 238 10 | 18.3 187 104 |265. 3 | 27, 548 22 1628.9 |13, 703 
1915. . 12 | 23.0 | 285 |2,005 | 1.43 |2, 873 LON Le 2, 176 104 |192.0 | 19, 940 22 |568. 5 |12, 388 
1916 14 | 23.2 | 317 |2, 006 | 1.69 |3, 390 10 | 22.6} 231! 114 (274. 5 | 31, 310 23 1734.6 |17, 241 
1917... 20 || 22. 1 432 |2, 006 | 1. 39 |2, 785 11 | 22.9} 243 145 |292. 7 | 42, 584 24 |741.3 |17, 916 
1918. . 41 | 26.6 |1,090 |1, 227 | 1.51 /1, 858 9 | 22,4) 204 133 |234. 2 | 31,057 24 |708. 5 |17, 136 
1919. . 41 | 24.2 989 |\1, 244 | 1.52 |1, 891 9 | 22.1 202 132 |306.9 | 40, 666 24 1775. 1 |18, 750 

TABLE 68.—Numober of live stock in Norway. 
{Source: Landbruks Departementet; Kristiana, Norway.] 
Date. Cattle. Swine. Sheep. Goats. Horses. 
Sept. 30 
TE eet SOBRE SSSR MSEE RCE SEMA CHOSE EAB 1, 146, 000 334, 900 | 1,398, 000 288, 000 168, 000 
TUG ILS «slp Gey gal yg RE te a eR 1, 146, 000 228,000 | 1, 327, 000 237, 000 182, 000 
YG LE) eral SI 2 A ee PC Re 1, 121, 600 209, 000 1, 330, 000 240, 000 186, 000 
WONG. Je Ca SOS RAS MAO IC EO HE Cee SSL eee ans 1, 119, 000 221,000 | 1, 281, 000 230, 000 189, 000 
June 20 

BA pe ere ec a My i ho cardio eet eld 1, 038, 000 209,000 | 1, 185, 000 199, 000 210, 000 


1 Incomplete. 


TaBLE 69.—WNet imports or net exports of leading farm products for Norway. 


(Source: Norges Handel.] 


Net imports. 
Year. 1 

Barley.1! Corn.2 | Oats.2 | Rice. | Rye.? 

1,000 1,000 1,000 1,000 

bush. bush. bush. | 1,000 lbs.) bush. 
TSA RD 5,142} 1,019 843 | 7,584 | 11,265 
UNO RAILS. 3,862 | 1,471 772 | 4,134] 9,188 
OURS ae 3, 994 1,149 862 9,909 | 11,042 
THOM hey SO 4,007 | 1,672 498 | 8,665] 8,095 
dhe Nae 1,368 1,925 586 | 11,317 7, 876 
UGE Ler a 2,465] 1,889 8 | 10,783! 7,322 
UGH Ne tye 2, 255 1,305 22 5, 240 5,095 
NOUS as ies 557 2,531 11} 12,401 3, 095 
WNL SYD 782))| | 2749 4732 | 10,400] 6,190 
LOZ OEP GLE 1, 221 2,574 4169 | 10,533 8,364 


Wheat.? 


1,000 

bush. 
3, 686 
3, 087 
4,297 
5, 453 
6, 050 
7, 326 
5,314 
4, 260 
7, 387 
5,718 


Net imports. 
Butter, 
Bet Cotton, é 
exports. unman- | Cotton- 
Cheese. ufac- |seed oil 
tured. 
1,000 1,000 
1,000 lbs.| 1,000 lbs.) bales. gals. 
3,178 213 18 1,492 
2,317 270 18 1, 554 
596 476 18 1,542 
406 217 30 1, 912 
3, 533 4190 51 3,539 
941 324 25 3, 157 
51,017 231 17 3, 658 
5 2,498 222 5 101 
5 8,199 4,923 23 1, 584 
58,095 2,983 12 2,821 


1 Including malt, in terms of grain. 
2 Including meal or flour, in terms of grain. 
3 Bales of 478 pounds, net weight; equivalent to 500 pounds, gross weight. 


4 Net exports. 
5 Net imports. 
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TABLE 69.— Net imports or net cxports of leading farm products for Norway—Continued. 


Hides and skins. Net imports. 
Flax- | 
Year. sped © he Oil cake 
. et e and Pota- 7 
imports. exports. | imports. Hops. | Meat. nileake lcoeet Sugar. |Tobacco.| Wool. 
meal. 
1,000 1,000 
bush. | 1,000 lbs.| 1,000 lbs.) 1,000 lbs.| 1,000 lbs.| 1,000 lbs.| bush. | 1,000 Ibs.) 1,000 Ibs.) 1,000 Ibs. 
TO) as ee 361 2 220 | eseioe es 245 | 40,026 | 62,324 409 | 106, 228 3, 731 3, 402 
ile) Pe Be B05 ih gees 887 336 | 37,140 | 64, 547 7 | 98, 505 4,355 3, 525 
1QUS PEPE LEE 579) Rea aaaer 262 298 | 39,987 | 56,981 51 | 118, 049 4,044 3, 593 
Meh a srs eS 470 SOUS Il ees sit ee 466 | 43,098 | 80, 239 157 | 130, 787 4,645 3, 012 
LOUSY ee ee ALO ie eee Nae 6, 827 357 | 38,734 | 69, 814 60 | 129, 930 4,591 4,791 
1OIGH Te 492 O50 1]. Beige See 403 | 53,767 | 74,962 483 | 136, 824 5,171 4,407 
AOU le 239 | SSeS. 4,133 310 | 70,175 | 69,521 41 | 124, 531 5,021 1,049 
LOUSS tee CG) ani esa 809 409 | 27,645 | 48, 432 412 | 75,635 3, 416 758. 
TOTO RNG B51) een 4,748 462 | 80,273 | 45,341 199 | 187,229] 11,193 5,329 
TOQOAe Ss S52i Maat oO 7a meses 436 | 62,900 | 28, 002 4472 | 200,313 | 6,753 2,401 


Notr.—The figures in this table are the differences between imports and exports. 


is the calendar year. 


4Net exports. 
6 Less than 500 bushels. 


TABLE 70.—Crops of Poland, 1919. 


[Source: Official statistics of the area and production of the principal crops in Poland for the year 1919 as 
contained in the first issue of the Revue Mensuelle de Statistique published by the Central Statistical 
Office of the Polish Republic.] 


The year covered 


Former Russian Former Western 
Poland. Galicia. Posen. 
Crop. 
Area. |Production.| Area. Production. Area. |Production.. 
1,000 acres. | 1,000 bush. | 1,000 acres. | 1,000 bush. | 1,000 acres. | 1,000 bush. 
AV Vin Cait ee aS Sy divest ania Sie 663 10, 066 310 3, 460 90 135 
TRS HE uaa ae a aa ara 4,556 67, 106 704. 8, 648 1, 284 27, 289 
Barley ii ou Meta alyayel ato 846 18, 027 237 3,130 232 681 
Oats Ra ee Aye ae eveySc 0. as att 1,601 52, 691 580 12, 881 259 10, 709 
Potatoes: eevee. oss. 1,879 256, 647 420 33, 383 547 95, 285 
Peas, lentils, kidney beans, 
broadibeanses teers cise --/</- 99 1, 203 14 180 » 128 41 
Tin Seed ese aeepe shee ine sale ole 64 477 li 78 2:5) | coeee aba sto 
IBUGkwihea ties seecnecns cnn cle 291 Spalibl 24 194 7 86 
1,000 short 1,000 short 1,000 short 
tons. tons. tons. 
ModdenbeetSswsasm eae see eeie 90 753 31 229 48 382 
Suganibectsayemese stein etcl- 68 446 (3) 2 94 920 
Carnotse th emmy  O 55 523 2 12 19 175 
Cab bares eee ee apse nts 67 360 17 ZONE 8 SARI ars SER 
IMTS Gere eee etiea nicole 89 27 23 Wl PRAMS Saas Beas ssa 
Clover for seeds ners... 321 18 2 UMPeobabeosss Sosa ocnq8sas 
Colas Se Sa RUA UMTS FES): 67 32 1 (3) Wi a ee OS oe 
LSM Pes seen aera tacine se 16 4 5 IN ies Gitte SR a GSE 
1 Vetches and horse beans included. 
2 Hemp and nettles included. 
3 Less than 500. t 
4 Mustard, poppy, camelina, and sunflowers included. 
TaBLE 71.— Number of live stock in Poland (Russian). 
{Source: Same as European Russia.] 
Date. Cattle. Swine. Sheep. Goats. Horses. 
In summer— 
LO a ey eA es Boos Abe e eee aCneee ee 2, 301, 000 612,000 | 1,050, 000 9, 000 1, 222, 000 
TENE EN ERG aH Am NON Oe aT 2,011, 000 491, 000 683, 000 9,000 | 1,116, 000: 
GAs ye ee I a A A Sa Ne se Lok 2, 014, 000 452, 000 565; O00) Meenas 1, 098, 000: 
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[Source: Estatistica Agricola; issued by the Ministerio das Finangas of Portugal. 


TABLE 72.—Crops of Portugal. 
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These statistics begin 


with acreage as early as 1873 and production as early as 1847 (not complete for a series of years).] 


Crop. 


1904 


MICK OCA S eerste fers ee eee ear oso terre ee osibo ne eae donee 
HOG ALORS Elmer eters Sire eo aia a onsite ile ieicielnisacin'dis onesie do.. 


4, 494, 698 
7, 953, 874 


LIVE STOCK IN PORTUGAL, 1920. 


1911 


1916 


1,195, 492 

9,523, 409 

3, 288, 310 

45, 019, 916 
2,761, 448 

7, 342, 833 

1, 985, 602 

187, 754 


6, 082, 651 


Official reports give the following numbers for March, 1920: Cattle, 741,000; swine, 921,000; sheep, 3, 851,000; 
goats, 1,493,000. In October, 1906, there were: Cattle, 703,000; swine, 1,111 ,000: sheep, 3,073 000; goats, 
1,034, 000; horses, 88,000; mules, 58 000; asses, 144,000. 


[Source: Statistica Agricolié A Romaniei: issued by the Ministerul Industriei si Comer 


official sources. These statistics begin as early as 1862 for principal crops 


TABLE 73.—Crops of Rumania. 


ae and other 


Barley. Buckwheat. Corn. Millet. 
Year. P r: A . 
Yield Yield Yield Yield | Pro- 
Area.!| . per Baan Area.1| per Frege Areal} per Produc: Area.t| per | duc- 
acre.2 , acre.? y acre.2 acre.2 | tion 
1,000 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Bush.| bush. | Acres.| Bush.| bush. | acres. | Bush bush. | acres. | Bush. | bush. 
TOME eat 1,253 | 20.8 | 26,118} 1,532 | 11.0 17 | 5,153 | 21.5 | 110, 712 97 16.6 1, 626 
WOU Dee ce 1s 1, 235 16.9 | 20, 934 | 1,470} 11.1 16 | 5,188 | 20.2 | 103, 921 109 13.8 | 1,502 
IOUS see os 1, 390 19.9 | 27, 662 | 1, 898 10. 2 19 | 5,305 | 21.6 | 114, 663 136 iPS) 1, 704 
WOT A eee perete 1, 405 17.5 | 24, 647 | 1,317 4.8 6 | 5,104) 20.1 | 102, 552 94 13.8 1, 292 
LOPS eee 1, 371 21.2 | 29, 031 680 11.0 8 | 5, 207 16.6 | 86, 412 125 13.2 1,654 
OLGA Ss MAAN) 20s) Tale oON OS Sain seid os eeiseloe oleleiseclese EBD ED Oe eee TS Pape em eNO NN ee le ae a 
Tho) Te) dene 19) TAO! ES 5 OH ee egein) Se aorta! SS aeeCee SOM 2S [errr sh aiailereinaoe oatalliiete se eral ian terea (tees seit 
WOE oe. se PA, 942 |8 16.3 |°31, 641 |62, 000 | 310.0 6 20 | 6,751 | 2 20. 4 |9137, 412 171 | $12.2 | 62,088 
HODO oes tle: Se SOBA? TONe4es1B84ple¢ ced. cl lucene ae TES30K |e so oeee BGO. G50): |aeee enc eee Mere 
Year Oats. Rye. Wheat Beans (haricots) 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Bush.3; bush. | acres. | Bush.| bush. | acres. | Bush bush. | acres. | Bush.3; bush. 
MOM Me avcicloiete 992 | 27.9 | 27, 671 326 | 15.3] 4,989 | 4,769 20.1) 95,656 ‘ 
Oe eeGes 943 22. 2 | 20, 948 265 13.5 | 3,583 | 5,114 17.5 | 89,412 
HOTS Ee ee 1,290 | 29.4 | 37,990] 224] 16.5] 3,711 | 4,011] 21.0) 84,191 
NOVA ee ae 1,056 | 24.0 | 25, 311 208 9.4 1,959 | 5, 218 8.9 | 46, 296 
TOUS eee 1,065 | 28.1 | 29, 932 187 | 15.6} 2,911 | 4,705 | 19.0} 89,786 
LOLG See 1,068 | 27.1 | 28, 935 200s 5) 22 Se Ao eees 4,844 |316.2 | 78,520 
iO ee eobae 41, 084 5.4 |45, 890 | 1624 | 32.7 | 41, 694 [95,684 | 33.2 | 918, 447 
iN Ie eet ea 2952 | 24.0 [922,824 | 5748 | 313.4 [510,046 |°4, 271 | 315.5 | > 66, 000 
LOB ese (P03) |bepcoos 837,206 | 7680 |-...... 85,750 \75,156 |....... 841, 815 


1 Area cultivated. 

2 Yield per acre harvested. 

3 Yield per acre cultivated. 

4 Includes Bessarabia but excludes Dobrudja. 

5 Former kingdom, Bessarabia and Bukowina. 

6 Former kin gdom. 

7 Former kingdom, Bessarabia, Bukowina, and Transylvania. 
8 Former kingdom and Bessarabia. 

9 Excludes Dobrudja. 
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TABLE 73.—Crops of Rumania—Continued. 


Year. Beans (other). Cabbage. Flax fiber.10 Hay (cultivated). 
1,000 | Num-| Thou- | 1,000 1,000 1,000 
Acres.| Bush.| Bush. | acres. | ber. | sands. | acres. | Lbs. Tons. | acres. | Tons.| tons. 
5S) ea 539 16.8 | 9,004 13 | 3,703 | 49, 728 52 | ‘89.2 2, 265 400 5 615 
LOL 2s ee a. 655 | 15.7] 10,295 13 | 3,853 | 51, 875 78 | 116.0 4,477 424 1.4 590 
Tho ee a ae 672 | 14.6] 9,841 13 | 3, 606 | 47, 516 67 71.4 2,379 467 1.4 656 
AQHA Oe hie 674 12.3 | 8,320 14 | 3,379 | 47, 605 21 | 107.0 1,069 477 1.4 682 
LOD 5 Sees ae 684 11.7 | 8,019 14 | 3,695 | 51,790 14 80.3 593 469 1.4 646 
BS Pie VE tn hae Cs ei ree el PED ae £186, | 3-23.95) 44,453) See ae pee eek 
0S Sa a bese Se | SE a Degas] oie a 8.48. |... eee 5.27293 ile aaeeellisccaes|eeeeee. 
a 
Hay Cas mead- Hemp fiber. Melons. Plums. 
Year. 
Yield | Pro- Yield | Pro- Yield | Pro- Yield | Pro- 
Area.) per duc- |Area.!) per duc- | Area.!| per duc- | Area.t} per | duc- 
acre.2| tion acre.2| tion. acre.2|} tion acre.?| tion 
1,000 1,000 | 1,000 1,000 | Num-| Thou- | 1,000 1,000 
acres. | Tons.| tons. | acres.| Lbs. | Tons. | acres.| ber. sands. | acres.| Lbs. | tons. 
DQG ays sy Senta 985 0. 88 864 15 | 348.0] 2,617 18 | 1,076 19, 004 180 | 1,285 116 
aA) eae ks 941 . 83 784 16 | 267.7] 2,105 20 | 1,028 20, 664 183 901 82 
LOLS Soc ae 989 . 86 847 12 | 294.4) 1,756 22 773 16, 768 190 | 1,874 203 
L914 ese 944 - 93 877 11 | 285.5 1, 570 20 789 15, 920 193 | 1,891 183 
LOT aR as 982 .8l 791 10 | 312.3 1, 604 22 943 20, 404 L731] SNS EN SY 
BIST ICSarba eie 1 s ee eS SEee  crssteion Ieeeaag| S ort | be PO Beet AC ey Se Se, 209 cet ea ae se ee 
Potatoes. 
Pumpkins Rapeseed. 
Grown alone. Grown with corn. ‘ 
Year. 
Yield | Pro- Yield | Pro- Yield | Pro- Yield | Pro- 
Area. | per duc- | Area.} per duc- | Area.) per duc- | Area.| per | duc- 
acre. | tion. acre. | tion. acre tion acre. | tion 
1,000 1,000 | 1,000 1,000 | 1,000 | Num-| Thou- | 1,000 1,000 
acres.| Bush.| bush. | acres. | Bush.| bush. | acres.| ber.3 | sands. | acres. | Bush.| bush. 
OU ES t ae 30 | 142.6 | 4, 240 61 23.9 1, 429 | 1, 103 150 | 165, 285 158 | 11.4 1, 801 
POT Duress es 30 | 126.4 | 3,748 60 18.1 1, 084 | 1, 164 139 | 161, 264 159 9.8 1, 560 
LOIS t een 25 | 100.7 | 2,523 60 17.7 | 1,066 | 1, 225 136 | 166, 418 199 11.2 | 2,228 
IQL4 ne 26 | 101.7 | 2,654 56 | 19.3 | 1,083 | 1, 275 110 | 140, 180 180 9.2] 1,658 
UNG) ays Be yea 28 | 1385.0 |) 3,765 52] 16.8 865 | 1,315 120 | 157, 582 94) 8.6 810 
THO Oe als Coe bs fehl MS en Be NTO te FS Nene LD | ESS IMI ee Os aaollaqaa I68 
AQIS RCM BY S il selene 2, 431 938 | 36.6 S250 Heats | So oral eee | ere eel es 
LOUO SS yee ae 5142 | 374.0 |°10, 442 638 | 310.6 GAD ee elapse Sori Seine Ss Senay | Ce NS eres] eS ee eevee 
192052 ease 2 7248). ...... 123s 296.4 Snsepticl em de elle mess Salto teeteto tesa (cieto ce [tease oes eros seere ee Seen eee 
| 


1 Area cultivated. 
2 Yield per acre harvested. 
3 Yield per acre cultivated. 
4 Includes Bessarabia but excludes Dobrudja. 
5 Former kingdom, Bessarabia and Bukowina. 
6 Former kingdom, , 
7 Former kingdom, Bessarabia, Bukowina, and Transylvania. 
8 Former kingdom and Bessarabia, 
° Excludes Dobrudja. 
10 The production of flaxseed on same acreage as reported for flax fiber was: 1911, 603,000 bushels; 1912, 
772,000 bushels; 1913, 569,000 bushels; 1914, 165,000 bushels; 1915, 134,000 bushels. (Statistics for later 
dates not available.) 
ll Production of hemp seed on same acreage as reported for hemp fiber was: 1911, 103,000 bushels; 1912, 
106,000 bushels; 1913, 100,000 bushels; 1914, 78,000 bushels; 1915, 65,000 bushels. (Statistics for later dates 
not available.) 
12 Bessarabia only. 
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TaBLEe 73.—Crops of Rumania—Continued. 
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Year. Sugar beets. Sunflower seed. Tobacco, Vines 13 (bearing). 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 1,000 1,000 
acres. | Tons.| tons. | acres. | Bush.| bush. | acres.| Lbs. lbs. acres. | Gals. |. gals. 
TCHS a aes 34 8.6 290 10 | 20.8 206 25 | 829.7 | 20, 509 177 149 | 26, 244 
OU 35 9.1 322 13 20. 0 264 23 | 571.0 | 13,146 174 242 | 42, 002 
LOTS wep rae ells a) 9.7 311 15 20. 4 309 27 | 776.2 | 20, 941 179 223 | 40, 124 
LOM es AME 37 6.8 348 158)).20. 0 310 27 | 624.5 | 16,970 177 98 | 17, 453 
LOT Se oe 34 6.0 204 - 28 18.6 512 82 | 579.9 | 18, 567 zal 309 | 52, 762 
TOTS ese eR I ee lV PRE ge es DN a PPA I Bas PRAT ez LU ON 
GTS ok 418 | 33.0 CUE UT Nis ea a Pay I pete ae Br A20n 9 Balas 40) | ss =e rilase tee oll epee etele 
NOLO 3 MON 58 | 34.6 EYP i ae al es oa i 8 BIB Gm |SyoosoN Ie LON Adler cee reser agape 
| i 


13 Area of vines and production of wine. 
4 Includes Bessarabia but excludes Dobrudja. 


3 Yield per acre cultivated, 


8 Former kingdom and Bessarabia, 4 
5 Former kingdom, Bessarabia and Bukowina. 


TasLe 74.—Number of live stock in Rumania. 


{Source: Ministerul Industriei si Comertului, Directiunea Comertului, Biuroul Statistic, Bucarest.] 


| 
Date. Cattle.! | Swine. Sheep. Goats. Horses. Asses. 
TORIES see UN OIE SP CIs Ran 2,667,000 | i,021,000 | 5,269,000 187, 000 825, 000 2 4,000 
Porte OlGe meee. eC Ue 2,938,000 | 1,382,000 | 7,811, 000 301,000 | 1,219, 000 12, 000 
HSU AD ALON ASI 2 ot OS 1, 050, 000 371,000 | 1,655, 000 84, 000 2995000) Seaver 
OTOL A IPN OLR: 1, 125, 000 84, 000 ALS (OOD en en sed oe 149;.000) 9 ea 


1 Includes buffaloes, in 1911 and 1916. 


2 Including mules. 
3 Unofficial estimate. 


TABLE 75.—Net imports or net exports of leading farm products, for Rumania. 


[Source: Comertul Exterior al Romaniei.] 


Net exports. Net exports. Net imports. 
Rice 
Year. net 5 sae Cotton 
1 2 2 lim 7 5 
Barley.!| Corn. Oats.2 |imiports.| Rye.2 | Wheat.2} Butter. | Cheese. Tires lleiaacl GL. 
tured. 
1,000 | 1,000 1,000 1,000 1,000 1,000 1,000 
bush. bush. bush. | 1,000 lbs.) bush. bush. |1,000 lbs. |1,000 lbs bales. gals. 
IAG arate 21,947 | 60,918 | 16,051 | 37,711 5,080 | 56,682 431 380 3 805 
HOT ee hh 10, 819 | 42, 285 1, 870 4 485 2,441 | 54,022 91 427 2 593 
ees 17,253 | 38,175 11, 886 9, 482 2,565 | 48,506 257 368 1 481 
Ie ee as 9,909 | 44,840 5,750 | 23,178 1,236 | 23,791 240 96 2 441 
IGG o see 6,996 | 17,830] 2,199 | 21,309 396 | 3,098 4| 41,748 1 224 
NOTE chen) 5 20 5 570 5 330 11, 958 5101 | 58,614 364 1 AL 
Net imports. Net exports. 
Flaxseed, 
Year. net Hides Oil cake Tobacco, 
exports. and Hops. Meat. | and oil- |Potatoes.| Sugar. | unman-} Wool. 
skins. cake meal. ufactured. 
1,000 bush.| 1,000 lbs. | 1,000 lbs. | 1,C00 lbs. | 1,000 Lbs. |1,000 bush.| 1,000 Ibs. | 1,000 lbs. | 1,000 lbs. 
ON Da ear 105 7,587 269 2, 298 26, 626 144 12, 047 1,728 849 
MOTD kai 93 5, 129 337 4,776 | 27,158 103 6, 239 2, 659 5 648 
1913). 104 3, 456 235 2, 603 21, 196 5 64 51,757 1,996 2 
NOM ets 135 4,665 588 2, 886° 28, 085 5127 | 511,819 1,612 1, 285 
OVO Ree see 577 3 162 5, 068 SOMSOBN emer Sande 53,447 3,851 580 
VOID) 32 56 393 |. 5 | 5 14, 056 4, 091 51 | 542,265 5 46 5 51 


Notz.—The figures in this table are the differences between imports and exports. The year covered is 


the calendar year. 
1 Including malt, in terms of g 


rain. 


2 Including meal or flour, in terms of grain. 
3 Bales of 478 pounds, net weight; equivalent to 500 pounds, gross waigits, 


4 Net exports. 
6 Net imports. 


55420°—21—Bull. 987-4 
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TABLE 76.—Crops of Russia. 
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[Source: Recueil des Données Statistiques et Economiques; issued by the Ministére de I’Agriculture of 
Russia. These statistics begin with acreage in 1881 and production in 1883.] 


Crop and year. 


aA a es 
1911 


OVA cae luesyoaicle 


1911 


Russian Empire. 


European Russia (except 


Yield 
Area. per predue, 
acre. ¥ 
1,000 
acres. | Bush. | 1,000 bush. 
30, 910 14.1 436, 569 
30, 973 16.0 496, 352 
33,697 | 17.8] 600, 232 
33, 142 afaywal 432,615 
5, 308 9.6 50, 901 
5, 196 11.3 58, 555 
5,474 | 10.0 54, 535 
5,029 7.9 39, 922 
4,910 19, 4 95, 193 
5,111} 18.4 94,118 
5, 278 15.8 83, 559 
4, 885 18.5 90, 131 
8, 611 8.4 72, 334 
8,396 | 13.6} 114,392 
8, 866 11.9 105, 814 
8, 690 9.2 79, 868 
48, 338 18.1 876, 013 
46, 899 3.2 | 1,089, 365 
48,737 | 25.7 | 1,250,590 
47,806 | 19.1] 914,913 
Lbs. | 1,000 los. 
682 | 909. 2 620, 068 
494 | 913.2 451, 125 
668 |1, 244.0] 830,974 
636 | 969.3 616, 485 
Bush. |1,000 bush. 
73, 994 10. 4 768, 650 
74,121 | 14.2 | 1,050, 837 
75,983 | 13.3 | 1,011,316 
71, 926 12.1 869, 657 
871 4,3 3, 703 
568 | 12.5 7,117 
552 Tato 9, 680 
565als 1253 6,972 
80, 086 7.0 563, 485 
78, 109 10. 3 801, 497 
82, 680 12.4 | 1,027, 662 
83, 862 9.9 833, 639 
1,000 
Lbs. bales.2 
1,630 293 998 
1,588 298 990 
1,787 287 1,073 
1, 807 350 1,324 
1,000 
Bush. bush. 
3, 831 5.8 22, 402 
3, 832 6.4 24, 486 
4,097 6.6 27, 037 
5 4,006 4.7] © 18,957 


1 Less than 500 acres. f 
2 Bales of 478 pounds, net weight. (Equivalent to American bales of 500 pounds, gross weight.) 
3 Tons of 2,000 pounds. 
4 Twenty-seven governments, 25 of Russia Proper, 2 of Siberia. 
5 Not including Poland. 


Roland and northern Russian Poland. 
aucasia). 
Yield : au Yield | Pro- 
Area. per Epeue Area. | per | duc 
acre. 7 acre. tion 
1,000 1,000 1,000 
acres. Bush. 1,000 bush.) acres. | Bush. | bush. 
23, 013 13. 9} 320, 959 1, 241 22.5 | 27,935 
23, 057 15.4 | 354, 685 1, 257 23.3 29, 321 
24, 558 17.8 | 437, 634 1, 283 23.3 | 29, 859 
38, 398 18.0 | 690, 753 2, 894 27.1 78, 465 
37, 270 23.1 862, 783 2, 832 28.5 | 80, 807 
38, 049 26. 0 990, 957 2, 891 29.2 | 84,412 
eee Lbs. |1,000ibs.| ~~ |. ~<Lbs._\1 000 lbs 
Sein Maem een emaimamrspe Gy Osi 1,000 
Bush, |1,000 bush. Bush. | bush. 
65, 058 9.9 | 642,173 | 5,258] 18.2] 95,453 
65, 043 14.0 | 908, 410 5, 228 18.2] 95,014 
66, 008 13.2 | 872, 711 5, 361 17.1 | 91,653 
807 3.6 2,872| (1) 30.3 4 
504 12.0 6, 045 3 32. 0 96 
486 18.1 8, 781 7 19.0 133 
52, 557 6.6 | 346,372 1, 255 19.2 | 24,129 
49,581 9.5 | 472,389 1, 248 19,°7 24, 626 
50, 506 13.0 | 656,324 1,312 18.3] 24,011 
Pagegcoocienodaoss "i O00 BEN OCHO TOSCO So) PSI EOS 
Tons.3| tons.’ 
42,771 .14 4393-1) 02) eae eee cele decks 
42’ 806 JOH 4. BSG als ie Geert eee ec 
42,969 .19 4/576: ced ee | Gee ene eee 
42,761 16 ' ont Lee eee Beaarre eA erateieke BE 
Bush. | bush. 
BRPa Yi 5.8 18, 877 95 9.8 935 
3, 237 6.4| 20,574 81 9.8 793 
3,443 6.7 22, 898 87 10.1 878 
3, 401 4,2, ) 114; 200 005 50 se Re ae 


ENN) es OF FOREIGN AGRI 


TasLe 76.—Crops of Russia—Continued. 


CULTURAL STATISTICS. AL. 


European Russia (except | i 
Russian Empire. Poland and Northern | Russian Poland. 
Caucasia). 
Crop and year. 
Yield 4 Yield Yield | Pro- 
Area. | per ELoduc: Area. per pL Oaee. Area. | per | duc- 
acre F acre. 5 acre. tion 
1,000 1,000 1,000 1,000 1,000 1,000 
Hay: acres. | Tons.’ tons.8 acres. | Tons.3|. tons.3 | acres. | Tons.3| tons.3 
UW Ra ee 95, 755 51 49,096 61, 330 53 32, 658 2, 280 295 Dale 
TOES a eas 97, 272 69 67,296 | 62, 478 69 | 43,141] 2237] 1.0 2, 231 
HOLS ase se 93, 885 62 58,614] 60,127 63 | 37,765] 2315) 1.1 2, 553 
TS ect ae 93, 531 57 53, 684 59, 928 55 32, 680 851 ls 928 
Heme beer 
OMA ee Dacre nS 1,715 17 298 1, 504 18 264 16 aol 5 
AS Be a a ee 1, 676 26 440 1, 466 62) 393 15 .33 5 
POTS EASE ea Se 2 1,655 28 465 1,440 29 417 15 327 4 
LOA See Seba 5 1,600 27 5 436 1,420 20 OAs Nee eine cia mactereis warn suien stmc ae 
1,090 1,000 1,000 
Hemp seed Bush bush. Bush bush Bush. | bush. 
QWs erage oes 1,715 10. 7 18,311 1, 504 11.0 16, 475 16 11.6 185 
LON eae wesc ene 1,676 12.4 20, 784 1,466 12.9 18, 943 15 12.1 182 
TOUS eosin Saye tiys 1,655 13.3 21,959 1,440 13.8 19, 887 15 11.6 174 
INU een eas 5 1,600 11.8] 518,828 1,420 11.8 IG PALA Soo e Secs oes taclekicwc ce 
Lentils, beans, and 
haricots: 
OWN EARNED LS 1, 242 8.4 10, 489 1,138 8.2 9,355 28 aba 480 
GUD Soe i 1,196 11.2 13, 431 1,088 11.0 12,011 33 18.5 611 
1OLZE ae 1,203"| 11.1 13, 306 1,111] 11.0] 12,199 Py | aleaats 439 
OTA Bre Raa 1, 239 7.4 ES) RS Res Peer NTA 2 SEAN ecm Ue ES ag A VAL ee ie at LH UNE 
Peas: 
QUINT As RNA 2,557 10.3 26, 439 2,098 9.7 20, 803 370 14.5 5, 367 
LOUD ee eR 2,597 12.6 32) 815 2, 138 12.7 27, 080 368 13.5 4,978 
ALCON ee ee 2,728 12.4 33, 698 2, 265 11.9 26, 930 367 15.7 5, 776 
LOVAR Ai sos Fe 2, 283 8.1 18, S20 Aas SUR Naat Ae Bil tee Rigas Sk ae aan oe |e eae 
Potatoes 
OMY ROS S52) 11,397 | 103.2 | 1,176,055 8,166 | 104.2} 851,120 2,606 | 106.8 | 278,309 
JORIS eli | eM et ae 11,646 | 119.8 1 395, 620 8,321 111.3 925, 7175 2,656 | 154.8 | 411, 281 
HOU AEE ee as 12,056 | 109. 4 i 318, | 894 8,664 | 100.9 873, 999 2,662 | 144.2 | 383,736 
NOUAS Game aed 9,546 | 102. 2 975, 828 BESTA Pally 5 sss el [eter pegene re 9 lee aA PES Waa peueaeoa a a tee a 
Sunflower seed: Lbs. | 1 000° lbs. Lbs. | 1,000 ibs. 
IQ Se GeaseSraca noo cone Coote ee Gace ene 6 1 QOL G47. 8 [ol 270,298). soe a5 |e ec eee - Iseoa5060 
RQ teeter) eae 2,109 | 759. 7 | 1,602,127 | 71,349] 678.017 914,613 |......-..|--...... teceoscoe 
GNSS SS basesesecs 2,234 | 682.6 v 524) 835 SY |) (eb al 4 ALGO yee ome lbaseoeellesodcoos 
OIA eRe se ees ne 2,414 | 744.0 il 796, 041 Ue eXelS) || © (2s We CELA es oecoculsodeccda|baccneon 
Tobacco: 8 ! 
ROHS A gre eeey ee 200 | 1,393 Pa kePa ate em Et oil eal Mees ALBERS oe alee ea See ah 
LOUD Ee Seer as a 178 | 1,495 2605 LOGE) Sse cee Re Riot i UPPER yas OO ee ae maar 
AGS eather et 154 1,516 DBO AOE | a ise shel Relieepe se |Wegnival ava | Nepee ae sealer lbp hy A NR eel 
VOM oes ee 185 | 1,214 DOA OTA |) ire I a ol ae pea ac cal Ra IE A Vee 
3 Tons of 2,000 pounds. 
> Not including Poland. 
6 Twenty governments, including Northern Caucasia. 
7 Kleven governments. 
8 Does not include the entire Russian Empire. 
TaBLeE 77.—Number of live stock v2 Russia (European).} f 
[Source: Ministry of Agriculture; Division of Rural Economy and Statistics, Petrograd.] 
Date. Cattie.? Swine. Sheep. Goats. Horses. Mules. Asses 
In summer— 
: AO eee 31,777,000 | 12,049,000 | 40,734, 000 857, 000 | 21, 868,000 
POUT Sees ‘...| 31,484,000 | 12,654,000 | 40, 157, 000 854, 000 | 21, 820, 000 
LORE eset iste 31, 481, 000 | 12,636, 000 | 39, 622, 000 766, 000 22; 131, 000 
RO TRUE ee 32,579, 000 | 13,458, 000 | 41, 426, 000 873, 000 22° 771, 000 
OIE ee hic ate 32, 704, 000 | 11, 581, 000 37, 240, 000) Sateen 22) 529, 000 
HOUSS Sees. 32, 886, 000 | 12,301, 000 41, 553, 000 22) 375, 000 
AGIOS eases) 38, 373, 000 | 16, 603, 000 63, 833, 000 93, 476, 000 


1 Fifty-one governments, (Poland excluded) prior to 1915. 
2 Including reindeer, which in 1910, numbered 462,000; in 1911, 461,000; in 1912, 464,000; in 1913, 605,000 


3 Fifty-three governments. 
4 Total for 48 governments. 


i 
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TasLe 78.—Number of live stock in Russia (Asiatic) (33 governments of the Caucasus, 
Central Asia, and Siberia). 


[Source: Same as European Russia.] 


| 


Date. Cattle. 
In summer— 
ON OM sess Tse eon eee ere om 17,788, 000 
AOD lies ee ee oma ee 17, 628, 000 
ay My eee See Sea a et a 17, 535, 000 
NOV 3 ee ee LE oe cee 18, 404, 000 
1914 18, 817, 000 
VOUS! Bou bose sre mee! Us 214,772, 000 


Swine. Sheep. Goats. Horses. 

2,709,000 | 38,716,000 4, 162, 000 11, 822, 000 
2,421,000 | 39,774,000 4,179, 000 11, 913, 000 
2,447,000 | 37,876, 000 4,082 000 11, 666, 600 
2,895,000 | 38,696, 000 4,791, 000 11, 959, 000 
3,184.000 | 49,181, 000 4, 498, 000 12,041, 000 
2,962,000 | 34,468,000 |.....:...----- 11,346, 000 


1 Thirty-one governments and provinces. 
2 Twenty-seven governments and provinces. 


TABLE 79.—Net imports or net exports of leading farm products, for the Russian Empire. 


[Source: Official reports on foreign trade.] 


Note.—The figures in this table are the differences between imports and exports. 


is the calendar year. 


1 Including malt, in terms of grain. 
2 Including meal or flour, in terms of grain. ; 
3 Bales of 478 pounds, net weight, equivalent to 500 pounds, gross weight. 


4 Net imports. 
> Net exports. 
6 Less than 500 bushels. 


7 Includes only trade over the European frontier. 


Net exports. Net exports. Net imports. 
Rice. 
Year. Net im- Cotton, a 
ports. Y unman- | Cotton- 
Barley.1| Corn.2 | Oats.2 Rye.2 .| Wheat.?| Butter. | Cheese. Gliese ligarse 
tured.3 

1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,009 

bush. bush. bush. lbs. bush. bush. lbs. lbs. bales. gals. 
LQ 1d eens 196, 800 | 52,420 | 94,949 | 252,419 | 40,766 | 142,874 | 166,896 | 4,936 935 1 
LOL ee 126, 295 | 30,010 | 57,257 | 249, 621 22,904 | 97,532 | 158, 017 3, 602 830 8 
LOTS Bese 179,365 | 22,238 |) 38,701 | 263,059 | 25,401 | 125,625 | 168, 621 3, 828 908 12 
AQ14 see is 90,148 | 10,699 | 17,336 | 262,901 | 14,845 | 89,514 | 116, 027 4363 801 5 244 
AQIS Eee ae 372 (8) 4935 | 300,863 | 13,331 8,505 | 116,744 | 42,743 636 5 323 
1916 7...... 488 97 23 | 166,779 | 12,315 |° 15,112 | 45,901 | 41,961 44 5111 

Net exports. Net exports. 
{ ae ee Bop 
Year. - et il cake et 
Hides . Tobacco, | . 
Flaxseed.) and Hops. | ports. and Potatoes.| Sugar. | unmanu-| “Ports. 
skins. factured. 
meal. 
1,000 1,000 1,000 | 1,000 1,00) 1,000 1,000 1,000 1,000 
bush. lbs. lbs. lbs. lbs. | bush. lbs. lbs. lbs. 
heh eee see, 6,279 | 421,701 1,179 88, 683 |1, 452, 291 10, 843 | 987,952 21, 910 73, 454 
1912 eee eG e496 uli 415.979 669 | 80,672 |1,552, 042 8,903 | 829,652 | 22, 637 57, 417 
1913 eee | rts 2022 157.29 2,708 | 63,811 |1,620, 106 2,612 | 324,318] 27,457 83,491 
OTA eee 3,593 | 419,389 18 | 65,232 | 948, 526 515 | 280, 900 9, 002 81, 282 
19152 Sseaes 388 1,051 484 22,630 | 176,460 32 | 206, 248 6, 146 39, 952 
1O1GZeeeee * 829 9,657 542 | 51,488) 160,630 43 | 113,575 15,601 12, 206 
y I 


The year covered 


HANDBOOK OF FOREIGN AGRICULTURAL STATISTICS. 


TaBLE 80.—Crops of Spain. 


53 


[Sources: Boletin de Agricultura Técnica y Econémica; issued by the Organo Oficial de la Direccién 
General de Agricultura, Minas y Montes, of Spain. Estadistica dela Produccion de Cereales y Legumi- 
nosas; issued by the Junta Consultiva Agrondémica of Spain. Estadistica de las Producciones Viticola 
y Olivarera; issued by the Junta Consultiva Agronémica of Spain. Memoria sobre el Estado dela Renta 
de Aduanas; issued by the Direcciédn General de Aduanas of Spain. These statistics begin as early as 


1891.] 
Barley. Corn Kafir corn. Maslin. 
| 
Year. Yield | Pro- Yield | Pro- Yield] Pro- Yield | Pro- 
Area.| per duc- Area. | per duc- Area. per duc- | Area.| per | duc- 
acre. tion acre tion. acre. tion. acre. | tion. 
1,000 1,000 1,000 1,000 1,000 1,000 
acres.| Bush.| bush. acres. | Bush.| bush. Acres. | Bush.| Bush. | acres. | Bush.| bush. 
1911...) 3,567 | 24.3 | 86, 792 1,145 | 25.1 28, 730 3, 459 11.3] 39,010 121 11.0 1, 329 
1912._.| 3,298 | 18.2] 59,994) 1,149) 21.8) 25, 069 3, 541 8.3 | 29, 301 116 eon| 873 
1913...| 3,869} 17.8] 68,772] 1,105 | 22.8) 25,140 3, 504 5.9 | 20, 645 91 9.9 902 
1914...| 8,404 21.2 | 72,272} 1,137) 26.7) 30,325 3, 548 6.8 | 24, 282 108 9.0 975 
1915...| 3,786 | 21.9) 82,763} 1,152) 25.3) 29,096 3, 830 9.0 | 34, 364 103 9.9} 1,011 
1916...| 3,886 | 22.4] 86,863} 1,154) 24.8 | 28, 642 3,934 | 12.3] 48, 241 103 | 10.2] 1,051 
TREN Z/ is Mirek 0s UU UEY OS Se ses Nae aes PAN ayo (een 9 cesta Heda la AR sea CY DA a 
1918. 4,209 | 20.7 90, 496 1,169 | 20.7) 24,141 3, 820 11.3 | 43, 238 108 11.4 1, 231 
1919...| 4, 254 19.2 | 81,808 1,179 | 21.7 | 25, 555 3, 657 7.9 | 28, 939 109 10.3 | 1,123 
1920...| 4,319 | 20.9] 90,462) 1,168 | 23.7] 27,692 3, 534 8.5 | 30,006 106 | 10.4) 1,106 
i] 
Year Millet. Oats Rice (rough). Rye. 
1,000 1,000 1,000 1,000 
Acres.| Bush.| Bush. | acres. | Bush.| bush. Acres. | Lbs. | 1,000 lbs.) acres. | Bush.) bush. 
1911.. 976 PANE 12, 377 1,268 |. 26.7 | 33,858 | 94,511 | 1,499 | 141, 626 | 1, 987 14.5 | 28, 897 
1912.__| 3,672 | 13.2] 48,521 | 1,279] 18.0] 23,035 | 95,129 | 5,660 | 538,420] 1,944 9.7 | 18, 867 
1913__.| 4,875 | 14.4] 70,362] 1,351] 18.8] 25,333 | 95,924 | 5,122 | 491,362] 1,918 | 14.6 | 27,916 
1914.__| 5,723 | 24.4 | 139,661] 1,304] 24.0] 31,227 | 96,863 | 5,634 | 545, 820] 1,887 12.7 | 23, 950 
1915 5, 584 | 18.7 | 104,317} 1,403 26.3 | 36,949 | 99,300 | 5, 221 | 518, 486 | 1, 820 14.3 | 26, 102 
1916 5,745 | 18.1 | 103,762 | 1,398] 23.0) 32,163 | 100,392 | 5,308 | 532, 868 | 1,846 | 15.6 | 28, 782 
GU (pes MARE alert 0 8 esas See 33, OGI. Stee eeeralciertesccltaceee as eteke | oea pegs 24, 203 
1918 5, 374 15.5 | 88, 531 1, 507 20.2} 30,474 | 110, 511 | 4,142 | 457,782 | 1,818 | 16.7 | 30, 445 
1919...) 5, 300 14.6 | 77, 468 1,595 | 20.6 | 32,915 | 112,085 | 5,954 | 667, 318 | 1, 808 12.9 | 23, 296 
1920...| 4,883 | 16.8] 82,275] 1,588 | 23.8] 37,772 | 119, 831 | 5,323 | 637,878 | 1,799 | 15.5 | 27, 830 
Year Spelt Wheat. Canary seed. Dry beans 
1,000 1,000 1,000 | 1,000 1,000 1,000 
acres. | Bush.| bush. acres. | Bush.| bush. Acres. | Bush.| Bush. | acres. | Bush.| bush. 
1911... 59 | 17.5 1,028 | 9,706) 15.3 | 148, 495 9,059} 10.3] 93, 280 458 | 16.2] 7,398 
1912... 59 | 12.6 737 | 9,625 | 11.4 | 109, 783 8, 920 8.3 | 73, 887 462 | 12.2| 5,630 
1913...| 63] 18.0] °1,130| 9,644 | 11.7] 112,401) 9,182) 7.7) 71,006] 464] 13.3] 6,161 
1914 65 Us ® 1,172 | 9,681 12. 0 | 116, 089 9,170 9.2 | 83, 929 454 1199 5, 400 
1915 66 | 18.3 1, 202 | 10,037 | 18.9 | 189, 298 9, 348 9.2 | 86, 395 484 | 13.3] 6,444 
1916 64 | 18.6 1,201 | 10,148 | 15.0 | 152, 329 9,108; 18.1 | 118, 923 496 | 15.3! 7,572 
TROIS RAN GSR as LS I De el ee el |e VAD. Gia Pe eee ernye lies cee aes per mau mnie CGA e ke 10h ee 
1918... 70 16.1 1,133 | 10,228 | 13.3 | 135, 709 8, 055 12.6 | 101, 309 493 15.0) 7,371 
1919... 712 Wes 1, 230 | 10, 378 12.6 | 129, 250 8, 315 13. 4 | 111, 578 485 | 13.5} 6,535 
1920... 68 | 15.8 1,078 | 10, 254 |. 13.5 | 138, 605 7,890 | 14.1 | 111, 523 483 | 14.0] 6,743 
Dry peas and lentils. Peanuts. Haricot beans. Sugar beets. 
| 
Year. Yield | Pro- Yield | Pro- Yield} Pro- Yield | Pro- 
Area.| per duc- Area. | per duc- Area. per duc- | Area.| per | duc- 
acre. tion. acre. tion acre. tion. acre. | tion 
1,000 1,000 1,000 1,000 1,000 1,000 | 1,000 1,000 
acres.| Bush.| bush. acres. | Tons.| tons. acres. | Bush.| bush. .| acres.| Tons.| tons. 
1911...) 127] 9.3] 41,180 19| 0.8 15 656 | 8.6] 5,637 QSL Bi) OF EEE 
1912 118 8.6 1, 019 18 1.2 22 657 dad 4, 904 106 nie 1, 189: 
1913 128 Te 906 19 ie 20 675 8.3 5, 585 147 7.5 | 1,093 
1914. 132 9.7 1, 286 19 1.2 22 695 10.3 7, 127 79 10.3 814 
1915... 142 9.4 1, 340 12 1.0 13 717 9.5 fe P TAR eps Mae Al all cs SIR 
1916 165 9.6 1, 587 11 ial 13 729 9.9 7, 183 134 6.2 830 
1917 Te eee ee tape yallitre wid ecall a eiarwey sora | erate ie cists we do 8 erentaa area | oe tae cee Pi fb 146 sa} 769- 
1918. 217 8.7 1, 895 20 1.2 24 785 8.5 6, 654 163 4.5 TA2 
1919... 215 10.0 2, 152 20 1.0 20 781 8.0 (a7 pitey | ireland Meg ee nee gat See 
1920...) 233] 10.7 2, 481 19 1.1 22 760 9.1 GOL | reese ee Oe eer 


TABLE 80.—Crops of Spain—Continued. 
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Tares (algarrobes | Vetches (alverjons 


and yeros). and almortas). Grapes. Olives. Potatoes. 
Viear.4? {| 3 
Produc- Produc- Produc- Produc- Produc- 
Area. aod Area. a Area. taint Area Fer Area ey 
1,000 , 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 
acres. tons. acres. tons. acres. tons. acres. tons. acres 
LOM 2 ti: 489 155 123 40 3, 188 3, 303 3, 567 2, ARTE ed ieee 
: y 3, 126 392 


TaBLEe 81.— Number of live siock in Spain. 


[Source: Ministerio de Instruccion Publica y Bellas Artes, Madrid.] 


| 
Date Cattle. Swine. Sheep. Goats. Horses. Mules. Asses. 
Dec. 31: | | 
ADNO Sees | 2,369,000 | 2,424,000 | 15,117,000 | 3,216,000 | 520, 000 886, 000 868, 000 
HOT NEA ahs) 2,541,000 | 2,472,000 | 15,726,000 | 3,370, 000 546, 000 905, 000 837, 000 
ATO) saa see 2,562,000} 2,571,000 | 15,830,000 | 3,116,000 526, 000 929, 000 $29, 000 
AO TS ee ulin van 2,879,000 | 2,710,000 | 16,441,000} 3,394, 000 542, 000 948, 000 849, 000 
TOTES Sele ae 2,743,000 | 2,810,000 | 16,128,000 | 3,265,000 525, 000 984, 000 841, 000 
TODS URE 2,926,000 | 2,883,000 | 15,995,000 | 3,217, 000 512, 000 951, 000 826, 000 
TOTEM RE GENE 3,071,000 | 2,814,000 | 16,012,000 | 3,207,000 489, 000 913, 000 839, 000 
TORT UN a 3, 233,000 | 3,929,000 | 17,227,000 | 4,182,000 558,000 | 1,043,000 924, 000 
TOTS Hise as 3,174,000 | 4,107,000 | 17,735,000 | 3,686,000 577,000 | 1,049,000 916, 000 
1 Census. 


2 Preliminary. , 


TABLE 82.—Net imports or net exports of leading farm products, for Spain. 


[Source: Estadistica General del Comercio Exterior de Espania.] 


Net exports. 
J Barley,! | Corn,? 
Year. net net 

exports. | imports. Rice Rye. 

1,000 1,000 1,000 

bush. bush. | 1,000 lbs.| bush. 
Ei Pee ety an oe 234 5, 654 4921 6 
1912 15 SO ARG Aus 174 6, 760 599 141 
NOLS hua Bea hie Mae SR ae 11 22,308 40,741 12 
LOL cepa Saat Shy Sipe se 212 7,927 33, 745 5 
ASN ay ar ae ey nett ae 1, 863 8,066 | 109,038 1 
UE kee ee Bees Shee 2,091 4,158 70, 609 il 
LOU 7A ORO DOL a 490 2,008 75,176 74 
UO RE ese bs eect 661 315 66, 944 63 
SEAS Ba Oo eee be 1,118 2,026 21,773 2 


1 Including malt, in terms of grain. 
2 Including meal or flour, in terms of grain. 2 
3 Bales of 478 pounds, net weight; equivalent to 500 pounds, gross weight. 


4 Net imports. 
5 Net exports. 


Net imports. 

Cotton, 
Wheat.? | Butter. | Cheese. | unmanu- 
factured. 

1,000 1,000 

bush. | 1,000 lbs. | 1,000 lbs.| bales.3 
4,890 575 4, 874 | 416 
1,471 733 5,118 427 
6, 287 817 5,690 406 
15, 252 846 5,095 385 
13, 364 800 3, 109 645 
11, 022 427 1,297 467 
725 181 239 446 
5, 957 5 252 97 277 
12,426 5 392 5149 340 
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TABLE 82.—Net imports or net exports of leading farm products, for Spain—Continued. 


Net imports. 


Year. ao 5 
ides an 
iain: Meat. 
1,000 lbs. 1,000 lbs. 
3, 524 ~ 84, 024 
2,979 33; 138 
640 37, 161 
5 318 32, 005 
20, 005 28, 374 
10, 617 28, 095 
14, 490 22, 536 
20, 349 9, 692 
PAV apa kai estan ae tes wake 


Net exports. Net imports. 
Wool, net 

Oil cake exports. 

and oil- Potatoes. Sugar. Tobacco. 

cake meal. 

1,000 lbs. | 1,000 bush. | 1,000 lbs. 1,000 lbs. 1,000 lbs. 
2, 559 1, 286 5 506 48, 931 21, 842 
3,113 1,718 53 60, 583 21, 518 
1,673 2, 502 59 60, 279 29, 408 

921 1, 743 525,259 35, 677 26, 111 
1,145 2,101 519,209 40, 789 41,090 
584 1,957 34, 832 33, 492 42,967 
3,953 1, 185 76, 256 41, 342 12, 517 
10, 347 634 24, 938 49, 807 415, 964 
11; 297 275 55, 997 70, 422 12, 356 


Note.—The figures in this table are the differences between imports and exports. 


the calendar year. 


5 Net exports. 
4 Net imports. 


TaBLe 83.—Crops of Sweden. 


The year covered is 


[Source: Jordbruk och Boskapssk6tsel; issued by Kungl. Statistiska Centralbyran, at. Stockholm, 
Sweden. These statistics begin as early as 1865 for production, and as early as 1890 for area.] 


Barley. Maslin. | Oats. Rye. 
Year. Yield Yield Yield Yield 
Area.| per oe Area. | per Frode Area.| per Erode, Area.| per PEcaucs 
acre. 8 acre. acre. 5 acre 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres.| Bush.| bush. | acres.| Bush.| bush. | acres.| Bush.| bush. | acres.| Bush.| bush. 
THRO ee eels es pape EOD 3s acer yalelssy sae IB CSH hens Soodlascasus Us GB NES AeeSa eeebsS 24, 283 
TCT ALAS OUTER Rei ea PAT SONE Sassen lesen cee 12) 165 eee ee 2 se SHG ed Bee jcodleseaese 23, 075 
LOTS eee 450 | 37.7 | 16, 933 438 | 32.6 | 13, 845 | 1,977 | 49.63 | 96, 550 917 | 24.7 | 23,009 
AQW4 Mi dee 421 29.0 | 12, 172 450) 18.8 8, 235 | 1, 947 | 28.72 | 55, 498 968 27.8 | 26, 776 
2) Bae es Bs 420 | 32.94 13, 780 470'| 28.6 | 13, 424 | 1, 984 | 48.49 | 86, 299 958 | 24.2 | 23,652 
AGILE Matera et 412'| 33.3 | 13, 699 492 | 28.9 | 14,035 | 1,936 | 44.61 | 85, 320 912 | 25.6} 21,334 
AMSA iS ae ia 436 | 26.0] 11, 369 620 | 19.1 | 11, 852 | 1,932 | 31.8 | 61,400 818 | 17.3 | 13,904 
Ue eee a Bee 457 25. 3 | 11, 552 655 21.8 | 14, 267 | 1,812 | 30.9 56, 084 948 21.2 19, 292 
AQTO eee A 412} 31.2 | 12, 891 644 | 28.0 | 18,083 | 1,760 | 43.5 | 76, 591 919.} 25.1) 23,073 
Clover 
seed 
Year. | Wheat. Beans. and Hay (cultivated). 
grass 
seed, 
1,000 | 1,000 1,000. 
lbs. acres.| Tons. | tons. 
3, 858 
4, 978 
32. 8 23, 927 | 3,002 | 1.75 | 5,247 
30. 9 20, 587 | 3,056 | 1.41] 4,313 
30. 7 125 | 11, 229 | 3,032] 1.32 3, 994 
28, 4 167 | 21,273 | 3,181 | 1,68 5, 356 
21.1 77 | 22, 071 | 2, 980 . 96 2, 950 
23.5 21,114 | 3,077 85 2, 524 
27.3 | 9,509 | 5, TET) yee 2,905 | 1.30] 3,860 


1 Preliminary. 
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TaBLE 83.—Crops of Sweden—Continued. 
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Year. Peas. Potatoes. Root crops (fodder). Sugar beets. 
| 

1,000 | 1,000 | | 1,000 | 1,000 1,000 

bush. acres. | Tons. | tons. | acres.| Tons.| tons. 
AGHBEO s/t |_ 2 ee |) 2) 4435 Ne | ee 1, 064 
5G 5202) Neen feet HS 2 8754 | hie Rue aioe 933 
72, 350 189 | 19.0] 3,587 71 | 13. 34 946 
62,596 | 178] 15.7) 2,801 80 | 13.30) 1,066 
71, 756 191 | 16.4] 3,119 79 | 11. 68 925 
55,018| 180] 15.1] 2,721 92 | 11,18] 1,033 
74, 252 207 | 15.4} 3,188 78 | 11.9 986 
67, 344 221 | 14.1] 3,110 75 | 12.0 895 
77,573. | 225} 14.3 | 3, 224 90 | 11.4 1, 031 

1 Preliminary. 
TaBLE 84.—Numober of live stock in Sweden. 
{Source: Kungl. Statistiska Centralbyran, Stockholm, Sweden.] 

Date. Cattle. Swine. Sheep. Goats. Horses. 
2,748,000 | 957,000 | 1,004,000 69, 000 587,000 
2,721,000 968, 000 988,000 71, 000 596, 000 
2,761,000 | 1,015,000 993, 000 77,000 603,000 
2, 884, 000 891,000 | 1,146,000 102,000 672, 000 
2,913,000 | 1,065,000 | 1,198,000 132,000 701, 000 
3,020,000 | 1,030,000 | 1,344,000 136, 000 715,000 
2,584, 000 634,000 | 1,409,000 133,000 715,000 
2,551, 000 717,000 | 1,564,000 133, 000 716, 000 


TasLE 85.—WNet imports or net exports of leading farm products, for Sweden. 


[Source: Sveriges Officiella Statistik: Handel.] 


Net imports. 
1 
Year. | Barley, | 

exports.) Corn.2? | Oats.2.| Rice. |° Rye.? 

1,000 1,000 1,600 1,000 

bush. | bush. bush. |1,0001bs.| bush. 
TO 147 460 5,096 | 23,482] 2,079 
1912 Ita 119 3,847 | 6,342 | 19,673 4, 686 
IRB es sae 2,382 4299 | 12,134 4,422 
OTe 11| 2,184] 2,611 | 24,787] 2,580 
1915 ee 5516 | 8,292 | 2,086] 31,153] 1,985 
OIG Seen ee 25 2,022 4466 | 31,853 1,167 
LOUAMS SS. be 5351 1,212 1 48 457 
IOI Siena ke 5133 1,374 364 7,313 416 
LIOR. Ske 5 787 3,199 1,536 | 22,287 165 


Wheat. 


1,000 

bush. 
6,658 
6, 589 
7,771 
5,321 
9,932 
9, 859 
3,673 
2,356 
4,016 


1 Including malt, in terms of grain. 
2 Including meal or flour, in terms of grain. 
3 Bales of 478 pounds, net weight; equivalent to 500 pounds, gross weight. 


4 Net exports. 
5 Net imports. 


Net imports. 
Butter,| 
nels Cotton, e 
exports. unmanu-| Cotton- 
Cheese. | “tac-. Iseed oil. 
tured.3 
1,000 1,000 
1,000 Lbs. |1,000 lbs.| bales. gals. 
48, 546 737 91 680 
46, 545 1, 267 99 | 865 
42, 898 1, 208 98 699 
41, 752 696 83 930 
41, 502 520 201 1,692 
28, 642 285 130 1,503 
515,753 1,208 32 44 
511,422 424 33 2 
513,770 3,559 BOicane ste 
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TasLE 85.—Net imports or net exports of leading farm products, for Sweden—Continued. 


Year. 


Net imports. 
Flaxseed.| Hides 
andskins. Hops. 

1,000 . 
bush. 1,000 lbs. | 1,000 lbs. 
791 | 45,258 841 
805 1,189 1,205 
1,115 3,391 | 1,018 
951 45,998 1, 426 
1,142 12, 531 1, 283 
1,011 240 1, 200 
9 2,146 1, 228 
67 5, 351 4,147 
695 23, 393 835 


5 87, 134 


Oilcake 
and 
oil-cake 
meal. 


1,000 Ibs. 
357, 138 
383, 155 
346, 540 
283, 501 
333, 316 
157, 241 

73, 414 
14) 160 


151, 308 


Tobacco. 


1,000 Ibs. 
10, 053 
9,913 


Net imports. 
Potatoes.| Sugar. 
1,000 

bush. | 1,000 lbs. 
507 3,752 
694 3, 047 
709 4,750 
437 5, 225 
9 | 432,686 
417 549 
112 15, 667 
1, 256 23, 588 
732 20, 805 


Wool. 


1,000 lbs. 


Note.—The figures in this table are the differences between 
is the calendar year. 


4 Net exports. 
5 Net imports. 


TABLE 86.—Crops of Switzerland. 


imports and exports. 
| 


The year covered 


[Sources: Annuaire International de Statistique Agricole, issued by the Institute International d’ Agri- 
culture, Rome, Italy. Le Paysan Suisse (Organe officiel de l’Union Suisse des Paysans). 
These statistics are available as early as 1908.] 


Barley. Corn. Oats. Rye. 
Year. Yield Yield Yield Yield 
Produc- Produc- Produc- Produc- 
Area. er : Area. | per : Area. | per : Area. | per : 
ve 2. tion. aoe tion. NRE: tion. aoe tion. 
1,000 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Bush.| bush. | Acres.| Bush.| bush. | acres. | Bush.| bush. | acres. | Bush.| bush. 
OUT Ree ee 13 | 349 454 | 3,286 | 36.8 121 81 | 59.9] 4,850 60 | 30.5 1, 828 
OUD 3s Eh os 12 35. 6 427 | 3, 286 32.3 106 82 49.0 | 4,017 61 28. 0 1, 705 
TOT SOR wives 13 35. 0 455 | 3, 212 36. 7 118 81 64.0] 5,188 60 29. 5 1,772 
OVA ce 15 35.2 528 | 2,718 | 39.0 106 83 62.4 | 5,181 61 28.3 1, 724 
Tey Le 16} 38.8 620 | 8,212 | 43.0 138 92} 61.0) 5,608 66 | 31.2 2, 059 
OTE Re Dee 18} 34.4 620 | 3,707 | 41.0 152 103 | 65.5] 6,745 ML | 2802, 2, 000 
ROUT eye 8 19 37.5 712 | 4, 873 tei / 252 70 65.7 | 4,602 55 31.9 1, 752 
AGIA ERY 22} 30.3 666 | 7,000 | 51.1 358 86 | 60.3] 5,188 49 | 37.8 1, 850 
LOT Qies sot 18} 34.7 625 | 6,000 | 47.8 287 Bip |e O98) |) e2es ue 54 | 32.4 1, 748 
TKR) eee 18 | 34.4 620 | 6,000 | 46.7 280 56 | 55.6] 3,114 50 | 32.2 1,622 
Wheat Potatoes. Wine 
mr Yield Prod Yield Prod Yield Prod 
ie er| Produc- ield per| Produc- ield per| Produc- 
Area. acre tion. Area. acre. tion. Area. acre. tion. 
1,000 1,000 1,000 1,000 1,000 1,000 
acres. Bush. bush. acres. Bush. bush. acres. Gals. als. 
AGU ee eee 102 34.5 3, 524 115 207.7 23, 883 58 341. 2 19, 787 
GID aie 102 ail, 2 3, 178 115 210.9 24, 251 57 305. 4 17, 406 
IOS TAae re 102 34. 8 3, 546 115 231.6 26, 639 55 87. 0 4,787 
GTA ase 103 31. 8 3, 278 115 166. 1 19, 107 53 183. 5 9) 724 
Ih Ra ek 114 34. 7 3, 957 121 253. 6 30, 681 51 345. 2 17, 603 
1916....... 124 30. 8 3, 821 135 136. 1 18, 372 52 218. 4 11, 359 
MOR 7 Aetest 139 32. 8 4, 556 140 259. 8 36, 376 Bil [aah ae a a ep 
OES aL 203 38. 9 7, 905 168 258. 1 43, 355 49 314.3 15, 401 
1919....... 130 Pei 3, 524 136 205. 3 27, 925 46 289. 9 13, 334 
IGP) eae ae 119 30.1 3, 586 123 229.7 28, 256 46 269. 8 12,410 
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TABLE 87.—Number of live stock in Switzerland. 
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[Source: Le Bureau de Statistique du Departement Suisse des Finances, Berne.] 


Date Cattle. 
April— 
Leh We eet 1, 433, 000 
TOG ene 1, 616, 000 
IKON Ropes exroren ae 1, 530, 000 
1919. z 1,005, 000 
TOD 2 pee h aires 960, 000 
1 Census. 


Swine. Sheep. Goats. Horses. Mules. 
570, 000 161, 000 341, 000 144, 000 3,000 
545, 000 173, 000 359, 000 137, 000 3,000 
364, 000 225, 000 355, 000 129, C00 3,000 
304, 000 209, 000 284, 000 70, 000 3,000 
372, 000 186, 000 273, 000 73, 000 3,000 


2 Excludes cantons of Berne and Waadt 


Asses. 


2,000 
1,000 
1,000 
1,000 
1,000 


TABLE 88.— Net imporis or net exports of leading farm products for Switzerland. 


[Source: Statistique du Commerce de la Suisse avec l’Etranger.] 


Net imports. 
Cheese, 
Year. net 
Barley.1| Corn2 | Oats2 | Rice. | Rye.2 | Wheat2| Butter. | C*Ports 
1,000 1,000 1,000 1,000. 1,000 

bush. bush. bush. | 1,000 lbs.| bush. bush 1,000 lbs. | 1,000 Ibs. 

19M ee) 4, 537 4,058 | 12,906] 25, 601 774| 18,290] 12,058] 58,949 
1912. aA 4,589 4,341 13, 088 19, 709 750 19, 883 11, 878 58, 440 
AQISE Ni? 4,492 4,785 | 12,728 27,306 661| 21,206] 11,099] 70,976 
19142 2 05) 39556 3,068 | 10,226 | 35, 425 266 | 17, 187 8,766.| 72, 855 
1915... 2, 641 4, 461 6,835 | 44, 056 15| 17,915 5,626 | 71,365 
1916.2). al¢12) 968 4, 767 7,290 | 47, 294 38| 22,156 944} 46,788 
1917... ¥ 1,479 3, 241 3,356 75, 864 196 9, 948 369 12, 648 
NOT See sees 613 652 2, 140 84, 970 452 | 7, 406 | 54 2,594 
LOTS ee 1,369 5, 274 6, 331 27, 967 1,632 12, 937 13, 250 373 

Net imports. 
Hides 
Year. gud sins s Oil cake | 
exports. | Hops. | Meat. onde Potatoes.) Sugar. | Tobacco. 
meal. 
_ 1,000 

1,000 lbs. | 1,000 lbs. | 1,000 ibs. | 1,000 ibs. bush. | 1,000 lbs. | 1,000 Ibs 

TODD hoe Sonos eee, ses 15,077 1, 256 59, 534 87, 204 2,895 | 230, 862 18, 085 
TOT Eo: Ae aR RR 16, 596 1,746 | 64,837 | 73,050 3,088 | 268,289 | 19,376 
1913s 2. ook Eee 17, 319 1, 125 46, 644 52, 716 3,408 | 258, 513 18, 449 
LOLA TUN Sea ney 20, 824 1,420 | 27,181 | 37.895 | 4,860] 294,076 | 22,283 
QP ete cee ate 12, 238 964 20, 083 38, 179 | 1,116 | 265, 549 17, 527 
LOLG SYS OR IS Se ae 5, 207 779 | 16,615'| 58,443) 2,856 | 243,074 | 21, 792 
TY eaeMeeep neces bas 771 469 12, 783 62, 476 | 1,257 | 235, 537 17,551 
TT ENB ET 4793 300 | 24,313 | 24, 807 138 | 160,649 | 13, 866 

AIG IMELIY Loss aes 2, 805 166 | 40,192 | 91,791 5681 | 231,321 | 27,569 | 


Cotton, 
unmanu- 
factured,3 
net 
imports. 


1,000 
bales. 


Wool. 


Nortre.—The figures in this table are the differences between imports and exports. 


the calendar year. 


1 Including malt, in terms of grain. 
2 Including meal or flour, in terms of grain. 


3 Bales of 478 pounds, net weight; equivalent to 500 pounds, gross weight. 


4 Net imports. 
5 Net exports. 


The year covered is 
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TaBLE 89.—Crops of the Union of South Africa. 


[Source: Quarterly Abstract of Union Statistics, Union of South Africa. The annual statistics for the 
Union begin with 1918. Separate reports for the constituent States begin at various earlier dates.] 


Year. Barley.,| Corn. Kote Oats. | Wheat. | Potatoes.| Cotton. | Tobacco.} Tea.1 
1,000 1,000 1,000 1,000 1,000 1,000 
bush. bush. bush. bush. bush. bush. | 1,000 lbs. | 1,000 tbs. | 1,000 lbs. 
1904...--.. 1, O11 12, 899 3, 360 4, 085 QNSODn lee aeret etal a eieie te aba oie seteieeucbetal tiacinleye etnias 
Ui Seer Aas 1, 274 30, 830 5, 528 9, 661 6, 034 A S2h | Pee eae. 14, 961 1, 740 
TGS eee 2, 054 45, 143 6, 434 10, 775 10, 150 3, 909 797 14, 931 1, 603 
AGT 2 ae 1,029 | 30, 966 1, 908 6, 389 7, 979 3, 429 1,419 | 14,183 1, 410 


1 “Manufactured tea.” 

2 Excluding ‘‘native locations, reserves,” ete. In 1918 these ‘‘ Locations,’’ ete., produced 359,000 bushels 
of wheat; 30,000 bushels of barley; 300,000 bushels of oats; 4,940,000 bushels of kafir corn, 10,455,000 bushels 
of corn (maize); 239,000 bushels of potatoes; and 2,420,000 pounds of tobacco. 


TABLE 90.—Number of live stock in the Union of South Africa. 


[Source: Office of Census and Statistics, Pretoria, South Africa.] 


Date. Cattle. Swine. Sheep. Goats. Horses. Mules. Asses. 
TONOA Sess 22; 19Se (00 | Paes 
May 7, 19112... 30, 657,000 | 11, 763, 000 
Dee. 31, 1912... 35, 889, 000 | 11, 691, 000 
Dee. 31, 1913-. 35, 711, 000 | 11, 521, 000 |_- 
Dee. 31, 1915. . 31, 434, 000 8, 918, 000 |. - 
Dec. 31, 1916 31, 981, 000 8, 962, 000 ae 
May 5,19182..] 6,852,000 | 1,043,000 | 29,914,000} 8, 019, 000 781, 000 85, 000 554, 000 


TOLOe wee: 5, 575, 000 724,000 | 28,492,000 | 5, $42, 000 695, 000 81, 000 499, 000 


1 Cape of Good Hope and Transvaal only. 
2 Census. 
3 Excluding native locations, reserves, etc. 


TaBLeE 91.—WNet imports or net exports of leading farm products, for British South Africa. 


{Source: Trade and Shipping of the Union of South Africa and of Southern and Northern Rhodesia.] 


Net imports. Net imports. Cotton, 
Barley,1| Corn,2 |————_|_ Rye? unman- | Cotton- 
Year. | net im-| net ex- net ex- ufae-jseed. oil, 
ports ports : orts Tated 7) neta 
; * | Oats.2.| Rice. | P'S: | Wheat.2| Butter. | Cheese. | Net ex-| ports. 
ports. 
1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 
bush. bush. bush. lbs. bush. bush. lbs. lbs. bales. gals. 
igi eae 369 | 3,926 200 | 82,160 41] 5,618] 3,885] 5,001 (3) 485 
eo ase 359 3, 644 6i01 | 84,225 41 2,377 4,372 5, 174 (8) 414 
OHS a reyeieets 317 26 241 | 89, 890 42 8, 328 3, 629 5, 648 1 552 
HOU CA, 263 | 4,873 612] 76,813 1] 6,630] 3,856 | 5,042 1 426 
NOTH Eee oe 167 6, 590 79 | 82, 287 3 5, 120 1,730 3, 948 1 482 
1916......- 248 6,616 33 | 79,285 19 5,639 | 61,344 2,078 (°) 380 
HON 2e 4d 77 | 11,088 6930 | 83,022 39 3,746 | 63,215 425 (®) 219 
TCE 14] 13,452] 6304] 78,109 25| 1,653 | 1,022} 6235] (5) 5 
AGRO aE 8) 614] 13,398 | 61,338 | 42,359 12 1,975 6180 | 61,535 1 35 
1920 eee 343 4,512 370 | 49,646 (7) 8,612 30 892 2 39 


1 Including malt, in terms of grain. 

2 Including meal or flour, in terms of grain. 

3 Bales of 478 pounds, net’ weight; equivalent to 500 pounds, gross weight. 
4 Net imports. 

5 Less than 500 bales. 

6 Net exports. 

7 Less than 500 bushels. 
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TABLE 91.—WNet imports or net exports of leading farm products, for British South 
Africa—Continued. 


Hides Meat. \Oil cake | Potatoes. Net exports. 
and Hops, a anies i Sugar, 
Year. skins, | net im- Bets ae leerreat x Re net im- 
net ex- | ports. et im- | Net ex- Net, Net ex- | Net im-| ports. Tobaccollmayiaol 
ports. ports. | ports | exports. ports. | ports. 
| 
1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 
lbs. lbs. lbs. lbs. lbs. bush. bush. lbs. ibs. lbs. 
a key Ite eae 44,979 17 | 74,760 4 512 153, 292 
AQUI 2 Eos: 57, 879 176 | 39,174 4372 | 185,473 
IONE Baas 62, 828 247 | 59,855 282 | 194,357 
AOLE PELE 53, 347 22} 49,677 1,538 | 152,866 
i peace 615290) me eee45 Sn ee LORAT Ash Peele (8) eat | enero sn eS es 14, 805 1,145 | 186,343 
191GHse ets BIG 9982 ISA 4G Ne ete lO 450uIT a Pe Los ata Sta essces oe 3, 950 1,184 | 143,611 
LOVE ATTA HE Ste AAD Ed ert CAD TODS ers sche Apes BG H Mee sas 24, 093 692 | 121,240 
LOTS rs. 4353200) ocON|® Sesh eee SON OG8 ip OU E24 eG 139 nies eis Say 39, 558 1,266 | 135,199 
1919 cee TU SO Ua EP DOD) | Wee 4040474) nm O54 | eee O2G | yemenme rene 6 28, 667 1,865 | 201,150 
1OZ0E Ree 50, 519 5 | § 28, 530 3,422 | 191,066 


Note.—The figures in this table are the differences between imports and exports. 
is the calendar year. 


4 Net imports. 


| 


8 Less than 500 pounds. 


6 Net exports. 


TABLE 92.— 


Crops of the United Kingdom. 


The year covered 


[Source: ee Statistics;issued by Ministry of Agriculture and Fisheries of Great Britain. These 
statistics begin with acreage in 1866 and Sage in 1884.] 


Barley. Oats. Rye (Ireland only). Wheat. 
Year. : rs rs 

Yield Yield Yield Yield | Pro- 

Area.| per P roduc: Area. | per Erode Area.| per F fodue Area.| per ; duc- 

acre. ; acre. acre. : acre. | tion. 

1,000 1,000 | 1,000 : 1,000 | 1,000 1,000 | 1,000 | 1,000 

acres. | Bush.| bush. | acres. | Bush.) bush. | acres. | Bush2| bush.2 | acres. | Bush. L bush. 
AQT ie er ee 1,756 | 34.0 | 59,625 | 4,051 | 41:5 |168, 068 9); 29.0 261 | 1,951 | 34.0 66, 340 
Thy PA i oe 1,814} 33.1 60, 042 4 075 | 41.7 169, 994 8 | 30.6 238 | 1,970 | 30. 0° 59, 211 
AQISEAE REY 1,930 | 35.1 67, 701 a4 961 43.0 170, 491 7 | 30.0 202 | 1,790 | 32.7 58, 483 
A914. ery el 1,871 | 35.6 66, 559 | 3,888 | 44.0 |170, 518 8 | 29.4 222) 1,905 | 33.8 | 64,400 
TOD oo Bae IN GPRS | vusiilegs) 48, 376 | 4,159 | 44.3 |184, 092 HON =2952 218 | 2,333 | 32.7 | 76,244 
I9IB SR eae ee 1,652 | 33.0 | 54,568 | 4,147 | 42.5 |176,049 |i 029505) 5 2) eee se 2,052 | 30.1 | 61,659 
AQUT acs skis 1,796 | 33.0 | 59,290 | 4,764 | 45.1 |214, 728 81 2952). 3 sae 2,103 | 31.5 | 66,350 
AOIS2 2 abe 1,838 | 34.8 | 64,036 | 5,603 | 45.9 |257,433 (20th ee Oh oe Be Ba 2,793 | 34.4 | 96,079 
AQIORME YE 1,870 | 31.8 | 59,523 | 5,117 | 41.1 |210,388 |_.-.... DIAN Le 2,370 | 30.2 | 71,505 
1920 Bennie 2,050 | 32.2 |.65,999 | 4,635 | 41.6 |192,724 |....... DA AN Si BU 1,981 | 28.7 | 56,898 
Year. Beans (dry) Flax ae Hay, Seine a Hops (England only). 

1,000 | 1,000 | 1,000 1,000 | 1,000 ; 1,000 | 1,000 1,000 

acres. | Bush. bush. | acres.| Lbs. | tons. | acres.| Tons.| tons. | acres.| Lbs. | lbs. 

AGT OME 306 | 26.1 7,986 67 | 378.0 13 | 6,575 11483 8, 367 33 | 1,111 | 36,739 
LOTR ae ce 281 28.6 | 8,029 55 | 526. 4 15 | 6,679 1.6 10, 796 35 | 1,201 | 41,825 
19g ee 266 | 29.5) 7,842 59 | 477.4 14 | 6,799 1.7 | 11,384 36 803 | 28,632 
1974 es 292 | 31.7} 9,243 49 | 369.6 9 | 6,490 1.4 9,176 37 | 1,550 | 56,813 
BOTH Se mee 264 | 28.9) 7,626 53 | 407.4 11 | 6,393 1.4 8, 873 35 821 | 28, 516 
HOTG ROC ae 235 | 31.3) 7,366 91 | 355.6 16 | 6, 521 2 ber / 10, 876 31 | 1,100 | 34,480 
OL eee 211 18.6 | 3,912 108 | 319.2 17 | 6, 494 1.5 9, 441 17 | 1,458 | 27,721 
AQIS Were 252 | 30.6 | 7,685 143 | 245.0 18 | 5,950 1.5 8, 892 16 930 | 14, 560 
HOTO TEES es Pes) Pee eal ea Tak | 96 | 322.0 Lou StAlecU Re LEG Eee Bae 17 | 1,266 | 21,168 
1920 re Fe Se ea ee eee eoeeeeee 5 7 fa) a8 ae aie) oo ce ee aoe 21 | 1,488 | 31,250 


1“ Winchester’? bushels, the legal bushel of capacity of the United States. 
2 Bushel of 56 pounds. 
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Year. Mangolds. Peas (dry). Potatoes. Turnips and swedes. 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | 1,000 1,000 
acres. | Tons.| tons. | acres. | Bush.) bush.) | acres. | Bush.3| bush.? | acres. | Tons.| tons. 
LOMB sy) 5380 | 19.5 | 10,321 140 | 27.2 | 3,822 | 1,163 | 241.5 | 280,753 | 1,834 | 13.2 | 24,271 
TCH, ReMe ent 570 | 19.9 | 11,354 | 174] 23.3} 4,048 | 1,208 | 177.0 | 213,783 | 1,784] 15.1 | 26,949 
QS eee bea: 500 | 20.8 | 10, 389 128 | 27.2 | 3,493 | 1,173 | 241.9 | 283,913 | 1,738 | 16.1 | 28,351 
ig ila aie ea 515 | 20.7 | 10, 666 130 | 23.8} 3,087 | 1,197 | 233.3 | 279,121 | 1,750 | 15.5 | 26,987 
aU et eee 498 | 21.8 | 10,860 99 | 25.1} 2,478 | 1,292 | 234.1 | 281,502 | 1,615 | 17.0 | 27,363 
ONG aaa 460 | 22.0 | 10,091 86 | 25.2] 2,155 | 1,144 | 178.5 | 204,172 | 1,610 | 16.2 | 26, 116 
AEN Ect ere 483 | 24.1 | 11,613 103 | 22.2] 2,295 | 1,365 | 235.2 | 321,209 | 1,677 | 16.6 | 27, 823 
ONS Mere e as 500 | 23.1 | 11, 560 128.| 28.3} 3,636 | 1,505 | 227.7 | 344,325 | 1,601 | 16.0 | 25,575 
NQIORS 3. 85h 472 | 18.5} 8,701 Sit eiasc'c 2c eee ees 1,219 | 194.1 | 235,648 | 1,681 | 15.2 | 25,527 
TPAD OR ik I he el ed ean ay Fa od 2 al tape 20 SSO m|p2an bad | sais a 2mm elena se 
_1“ Winchester’’ bushels, the legal bushel of capacity of the United States. 
3 Bushel of 60 pounds. 
TaBLE 93.— Number of live stock in United Kingdom. 
[Source: Ministry of Agriculture and Fisheries, London.] 
Date Cattle. Swine. Sheep. Goats. Horses. Mules. Asses. 

11, 765, 000 | 3, 561,000 | 31, 165, 000 |............ ZOOS OOO: |e stepcpse cere acer ley a eas Seeratan 
.| 11, 866, 000 | 4, 250, 000 | 30, 480,000 |...........- PLATE ANU) Nin pane anuneinis NING eisseeltaee 
11, 915, 000 | 3,998, 000 | 28, 967, 000 |. TS O95 TOGOE Reminescine sec see eee seats as 
11, 937, 000 | 3,306, 000 | 27, 629, 000 |............ IESG NOLO a rae ip NN ee 
12, 185, 000 | 3, 953, 000 | 27, 964, 000 1, 851, 000 31, 000 245, 000 
12,171, 000 | 3, 795, 000 | 28, 276, 000 1, 712, 000 29, 000 227, 000 
12, 451,000 | 3,616, 000 | 28, 850, 000 1, 834, 000 28, 000 230, 000 
12, 382, 000 | 3,008, 000 | 27, 867, 000 1, 880, 000 25, 000 228, 000 
12, 311, 000 | 2, 809, 000 | 27, 063, 000 1, 916, 000 26, 000 232, 000 
12, 491, 000 | 2, 925, 000 | 25, 119, 000 |............ AD QI OO Og per ich ey Ae aS ae alee 
11, 770,000] 3,113,000 | 23, 407, 000 |...........- ICAO SG AbeMs aaa osseous 


[Source: Trade and Navigation of the United Kingdom.] 


94.— Net imports or net exports of leading farm products, for the United Kingdom. 


Net imports. 
Year. 
Barley.1| Corn.2 | Oats.? Rice. Rye.2 | Wheat.? 
| 
| 
1,000 1,000 | 1,000 1,000 | 1,000 
bush. bush. bush. | 1,0001lbs. | bush. bush, 
Ig ecod 55, 699 | 77,359 | 61, 940 589, 830 2, 338 | 203, 307 
19! 45,003 | 87,996 | 64,293| 751,415 | 1,962 | 229, 160 
WOLD! ee 51,683 | 97,579 | 62, 815 758, 209 2, 272 | 226, 978 
oie t 35,645 | 75,379 | 51,583} 671,856| 2,064 | 212, 394 
ORES I 24,276 | 92,199 | 58,448 | 1,157,934) 1,392 | 186, 855 
ota 35,365 | 68,748 | 47,715| 931,101 | 2,054 | 209, 124 
MONTE oes 2 20, 984 | 53,799 | 57, 867 807, 580 5, 353 | 205, 564 
UT Saice 11,660 | 32,272 | 55, 488 847, 214 5, 292 | 174, 979 
OURS 38, 501 | 38,987 | 32, 041 80,545 |... 222222 175, 033 
Top See 29;441 | 71,114 | 25,488 | 146,540 | 2112s 210, 771 


1 [Including malt, in terms of grain. 
2 Including meal or flour, in terms of grain. 
3 Bales of 478 pounds, net weight: equivalent to 500 pounds, gross weight. 


4 Net exports. 


Cotton, 
Butter. | Cheese. |anmanu- Coun 
factured.| S°¢¢ 
1,000 | 1,000 | 1,000 | 1,000 
lbs. los. bales 8 gals. 
465, 384 | 256, 185 4, 008 579 
433,977 | 249,866 | 5,193| 1, 488 
450, 516 | 248, 976 4,010 42, 636 
434, 797 | 265,786 | 3,447 | 42,020 
425, 177 | 299,095 | 4, 820 510 
239,290 | 286,129| 4045| 2, 165 
201, 341 | 327, 769 3, 163 1, 915 
176, 494 | 263,061| 3,114] 5,712 
174, 078 | 236,976 | 3,846| 7, 105 
189, 020 | 306, 048 3, 458 42,220 


en 
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TaBLE 94.—WNet imports or net exports of leading farm products, for the United 
Kingdom—Continued. 


Net imports. 
- 
Year. : Oil cake 
Hides : 
Flax- 7 and oil-| Pota- 
earch pend) Hops. Meat. en tones Sugar. |Tobacco.; Wool. 
. meal. | 
| 1,000 | 1,000 

bush. | 1,000 lbs.) 1,000 Ibs.| 1,000 lbs. | 1,000 1bs.| bush. | 1,000 Tbs. | 1,000 tbs.\1000 ibs. 
TASH Dy ere eh Skea ey 10, 354] 55,297 | 11, 443 | 2,691, 088 | 708,442 | 1,636 | 3, 654, 849 | 109, 882 | 536, 857 
19199) ) A Reh ie | 10,597 | 78,762 | 25,038 | 2,653, 240 | 794,109 | 42,763 | 3, 626,658 | 128, 741 | 506, 607 
MOIS seth niet sane | 24, 321 72, 550 | 26, 299 | 2, 834, 810 | 851, 865 16, 533 | 3, 819, 817 | 152, 318 | 553, 539: 
TRO RESTS Sean Aa es 18, 213 | . 95, 348 8, 245 | 2, 826, 276 | 657, 969 4,291 | 3, 634, 837 | 145, 289 | 459, 344 
AQT 5 Gee ed 17,011 | 161,088 | 21,399 | 3,198, 042 | 910, 851 2,780 | 3, 563, 490 | 182, 700 | 856, 983. 
NO UG pes lees eae 20,055 | 99,345 | 15, 163 | 3, 053, 089 | 632, 269 1, 985 | 2, 974, 738 | 143, 889 | 621, 237 
AGU eak, PS 7, 454 | 174, 602 4498 | 2,541, 590 | 476,659 | 2,646 | 2,410,940 | 38,049 | 629, 200 
POTS 05s Di MUR 9,729 | 186, 688 4775 | 3, 286, 967 | 24, 076 4626 | 2,014, 951 | 166,915 | 442, 340 
AQ 1O ME ee Ia aes 20, 536 | 142,126 | 16,971 | 3,020,178 | 611, 912 1, 846 | 3, 430, 963 | 349, 322 | 968, 948 
19205 ohare via | 13,575 |4223, 342 |. 50,638 | 2, 802, 969 | 459,574 | 9, 726 2, 472, 269 | 222, 841 | 699, 217 

| | es 


Notre.—The figures in this table are the differences between imports and exports. The year covered 
is the calendar year. 


4 Net exports. 
TaBLEe 95.—Crops of Uruguay. 


[Sources: Anuario de Estadistica Agricola; issued by Ministerio de Industrias, Oficina de Estadistica 
Agricola, at Montevideo, Uruguay. These statistics begin as early as 1898-99.] 


{ 
Barley. Corn. Oais. 
Crop year. | Yield Yield Yield 
Area. | per Produc, Area. | per | Frog Area. | per |P meduc- 
acre. ‘ ACTON MS yeaa acre. : 
1,000 | 1,000 | 1,000 | 1,000 1,000 
Acres. | Bush. bush. acres. Bush. bush. acres Bush. bush. 
gS Rp St th es 2,340 11 25 498 7.30 3, 639 29 20. 38 590 
13 84 591 13. 48 7, 963 86 21.30 1,825 
11 38 629 8.48 | 5,343 50 17. 37 872 
12 165 692 10. 31 7,142 97 18. 96 1, 850 
8 40 787 14. 47 11, 382 82 11. 40 933. 
12 115 697 6. 61 4,604 105 21. 72 2, 283. 
9 110 627 | 10.87] 6,815 142| 13.61 1,926 
18 108 590, 12.76 7, 526 165 22. 36 3, 697 
14 72 496 5. 62 2, 784 85 15. 20 1, 288. 
Crop year. Rye Wheat Canary seed 
1,000 1,000 
Acres Bush Bush acres. Bush. bush. Acres. | Bush Bush 
AOI0EI TS ata pce sees 143 6 846 637 9. 28 5, 972 294 8.19 2,410 
3k 0) ih Es a es aye 164 13 2,173 799 10. 96 8, 757 469 11. 52 5,411 
OT Z=13 = te ee es 54 13 724 816 6. 69 5, 461 2,298 6. 30 14, 510 
AGT S AIAN Uae ie an 453 10| 4,641 911 6.45 | 5,887] 5,959 7.91| 47,174 
AQTIAN5 <b he ee SSH. jos ocd] ae 783 4, 59 3,596 3, 986 5.19 
1OV5—16) ae ke 75 | 10 720 950 10. 39 9, 867 5, 859 | 8. 37 49, 052 
13) Tec ly Caves eae arene 143 8 1,134 780 6. 91 5, 390 5, 290 4.05 21,4438 
A iy RP Ss Se 96 10 1,000 976 13.38 | 13,060 2,976 10. 63 31,647 
TOUS =1 Opi nne enue 119 9} 1,090 | 840 8.21] 6,890| 1,952 8.56] 16,715 
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TABLE 95.—Crops of Uruguay—Continued. 


| Vineyards. 
; | 
Crop year. Flaxseed. Tobacco. Produc- | Produc- 
Area. tion, | tion, 
grapes. | wine. 
1,000 
1,000 | - 1,000 pounds | 1,000 | 1,006 | 1,000 
acres. | Bush. busi. Acres. |Pounds. | (cured).| acres. tons. gals. 
DOLOEDI A: SP ee So 95 6. 98. 660 1, 480 739 1,094 14 2 3, 884 
eis eres 143 6.15 879 3, 956 748 2,958 15 PA 2,789 
NOTED as ot SORES) 141 9, 26 1,302 4,159 736 3, 062 15 37 5, 13: 
MOUS UA 5 2 RR ON 128 7. 50 963 2, 506 693 1,738 16 30 4, 354 
MONA Ws Wakes So) 101 5. 82 588 1,181 748 883 15 2122 3, 009 
DOGG 2 Sheer gh 44 8. 84 391 941 598 563 15 37 5, 486 
36 3. 39 122 1,806 442 799 16 35 5, O81 
36 9.16 333 | 1,693 561 949 17 46 6, 759 
51 9. 69 AOS 5] 15g RNS ER eae a0 PAS 6 2) SEATED Ne Pa Ta) ce ad AAR 
| 
TABLE 96.— Number of live stock in Uruguay. 
[Source: Direccion General de Estadistica. Montevideo.] 
Date Cattle. Swine. | Sheep. Goats. Horses. Mules. | Asses 
POOR See ae 8, 193, 000 180,000 | 26, 286, 000 20, 000 556, 000 133 OOO ee eer 
Apr. 20, 19161. 7, 803, 000 304, 000 11, 473, 000 12, 000 555, 000 14, 000 3, 000 


1 Census. 


TABLE 97.—WNet imports or net exports of leading farm products, for Uruguay. 


{Source: Anuario Estadistico dela Republica Oriental del Uruguay.] 


Net exports. Net exports. Net exports. 
_ Net export as e p Cotton- it 
Year. net im- sendioly, 
Barley.1| Corn.? Oats.? ports. | Wheat.2 | Cheese aie Flaxseed Hides 
Ne : ‘ ; pln Tod Ne pie Soo by axel ey avetsp 
1,000 1,000 1,000 1,000 1,000 1,009 
bush. bush. bush. | 1,000lbs.| bush. | 1,000 lbs. gals. bush. | 1,000 lbs. 
TNS) yee (3) 7 Ue | 2 ae eee 650 38 383 520 69, 191 
MOU Dire se 14 1D ests ae 1, 800 54 383 658 63, 559 
LOTS Ns (3) 3 Pia nepal a Ss 455 QAn esab gt 1, 804 52, 942 
1914. - (3) 3 SOO Ba ng 1 FSi Ae we 1, 069 34, 884 
igniGe yee 467 93 424 10, 790, 42,298 4 360 514 564 73, 429 
LOUG seas 434 14 10 13, 814 731 4256 349 322 67, 256 
UOHAS e 47 435 4121 14, 892 43 494 219 14 69, 117 
Te hac. fecha Se SRE MR Ma I aa ee VN) SDN WT Ne WON BosoS ease 
Net exports. Net imports. 
ee Hops, Wool, 
ear. net im- Oillcake net ex- 
iOS Meat. | and oil- |Potatoes.| Sugar. |Tobacco.| P0tS- 
cake meal. 
1,000 Ibs. | 1,000 lbs. | 1,000 lbs. \1,000 bush.) 1,000 lbs. | 1,000 lbs. | 1,000 Ibs. 
ND fale afaee toes seis coietoelecdsiscm creep here ee SO UBS ee) 1,101 1 SYA Vilsheweaenes 134, 286 
HO ete ie ils ee DEO Ree 185, 713 946 1 BG Wet aiectessgeke 178, 441 
TOES. WR 0s AMER Re HNlge ar agian TAGE Gra a 221, 296: 2, 161 ia heya ae 33 150, 883 
TQM hs EI A ET Dee Ry tl ag EDD 236" Wiley eee eee IGN Fearne era geet aoe 98, 298, 
TUSSLE Sa Ue ees aN a 30 | 306, 139 1, 769 4684 | 57, 535 1, 792 83, 563 
HAUG} Os TA SURES AM ASSLT 64 | 247, 733 787 41,099 52, 394 2, 408 67, 465 
TIS Z/ VS Gate eee ug Ug 64 | 321,093 1, 342 4704 50, 534 3, 566 87, 330 


NovE.—The figures in this table are the differences between imports and exports. The year covered is 


the calendar year. 


1 Including malt, in terms of grain. 
2 Including meal or flour, in terms of grain. 


3 Less than 500 bushels. 
4 Net imports. 
> Net exports. 
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TABLE 98.—Crops of Hawaii. 


[Source: United States Census. 


These statistics begin with 1899.] 


1909 1919 
Unit of pro- 
Crop. ducti | 
uction.! rs : 
Area Yield per oi Area Yield per | : 
(a eres); Aene Production. (acres): aan Production. 
Corn..-.-------++-- Bushelsees. -- 3, 199 26 83, 780 6, 027 19 115, 130 
Rice (paddy)..-.-j..... do boesioge ae 9, 425 99 929, 509 5, 801 113 657, 152 
Dry oe beans .|..... ge nee Sea 168 at 3; ee oe Be 3, 836 
oy beans. --...-=|.2..- OWeee ten ser 2 5 389 
DEY DeaSe <a senan|eeete Cheep eee 14 u 148 9 14 122 
Peanuts ess peepee doses tae 20 80 1,594 75 74 5,560 
POUAtOCS == 252-28 |eeee osense = 353 46 16, 220 405 56 | 22,773 
Sweet potatoes....!..... Ose sere oa 270 82 22, 007 232 102 | 23, 651 
Sugarcane.......- Ato see ee aes 186, 230 23) 4,240,288 | 123,165 39 | 4,862, 707 
Cotiee nee Pound 2 j.2- 3,727 2,639 | 9,834, 026 5, 687 3,496 | 19,883, 650 
Cotton i. aaa eal ees Ofer s 37 149 5,900 14 827 11,575 
Pobacco=s2.2 ees) e- doves. 48 1,677 80, AIOE dae h oats eee eee 50 
Sisal S225 eee ae go Ce R eH Er EBane Sosa eeS BEGseouae: 9, 025, oe Meer Hl SOSHESA sa: 3s ! 1, 802, 000 
Rubbereseseeeesleescs OM lalate lei al = wie = winiw elalnwle sie elofe e\cieieteyia) ve cy ee Ona /ere yea oro say sal lero el er ateterete | ete 
Strawberries...... Quarters ene 20 1,598 31, 952 23 1,461 33, 607 
Number of |x;; Number of |x: 
pearing ela per pearing Yield per 
trees or Tee OG treesor | ‘ee or 
lant. plant. 
plants. P 4 plants. 
“A pplesss ees iBushelss ss ses Si 2i pane eae 12 165 -8 139 
Peaches and nec- | 
barines.es) ease doses SWAT Gules se eer 344 392 5 50 
Grapes. sseeeeee Pound tas. 22 46, 992 5 229, 643 2,130 51 107,710 
Coconuts..-._...- Number = see 32,777 4 136, 827 7,197 22 161, 123 
ASV OCAd Oe emeee Hounds; Bia 3,575 18 63, 247 1,349 51 68,575 
number 
Bananas.../..-.-- Bunch.......- 261, 691 | 1 333, 059 190, 267 aS 160, 953 
Bread fruit. ...... Bag, 1909 ZI TEENS ier mee 820 1, 407 72 101, 268 
number, 1919 
Eigs SEBEL SES ESSE Rounde. S225 2, 139 | 6 14, 095 1,132 2 2,539 
eMmonses-e-2e ee IB ORS IS 2= e SM) BSecodees oe 830] 52 «oe noes | eee | eee 
TIMES eee Box, 1909; GS 128i Sees ae 956 1,605 104 167, 142 
number, 1919 
Mangoes.......... Box, 1909; 2,294 | 1 2,265 | 1,736 | 204 353, 398 
number, 1919 
Oranges... Box a 1909; 4,690 £7 3, 502 2,372 131 310, 296 
number, 1919. 
Panaia\nn Bag a 1909; 38, 045 .6 22, 078 21, 675 34 739, 556 
number, 1919. 
Pineapples. ....-. Number, 1909; | 23, 267,929 -5 | 12,361,695 |100, 222, 788 3 299, 981, 433 
ound, 1919. 
Pomeloes......... Boe Vis oh gat 173 |} -5 93) 58S. 225 soa ae eae en 


1 The original gives the production of grains and seeds, potatoes, and sweet potatoes in pounds. The 
number of bushels has been here computed by taking the following average weights per bushel: Corn, 56 
pounds; rice, 45; peanuts, 22; sweet potatoes, 55; and dry edible beans, soy beans, dry peas, and potatoes, 


60 pounds. 
TaBLE 99.—Number of live stock in Hawati. 
[Source: United States Census.] 
Date. Cattle. | Swine. Sheep. Goats. Horses. Mules. Asses 

| 

| | 
Apr. 15,1910 | 149, 000 | 31, 000 77, 000 5,000 | 28, 000 9, 000 3, 000 
Jan. 1,1920 | 142, 000 39, 006 44,000 5,000 24, 000 11, 000 2, 000 


Note.—These figures represent total live stock, on farms and elsewhere. 
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Taste 100.—Crops of the Philippine Islands. 
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These statistics 


Corn. Rice (unhulled). Abaca (manila hemp). Cacao 
Year. | Area | Yield| Pro- | Area | Yield | Pro- | Area | Yield |p, 4,40. Bear-| Yield | Pro- 
eulti- | per | duc- | culti- | per | duc- | har- per ee | ing per | duc- 
vated.| acre. | tion. | vated.) acre. | tion. |vested!) acre. ~ | trees. | tree. | tion 
5 Tr | 
1,000 1,000 | 1,000 1,000 | 1,000 1,000 | Thou- 1,000 
acres. | Bush. | bush. | acres. | Bush. | bush. | acres. | Lbs lbs. sands.| Lbs. | Ibs. 
TOU LM be 748 8 | 5,724 | 2,579 17 |48, 249.|_.....-)s222-2- BUS OS Iecerneloa ssuesla4aeoae 
TAO ss SNS Oe 841 10 | 8,443 | 2,666 9 124,483 .|.......).22---: Sb G7@) Beeeoeelessaece 164 
TID ates ees Sm 948 11 | 9,994 | 2,820 18 51,610 |_....-- Ieee a SOOM 7O Neu Siac reo |aieeea ees 294 
ON a Atl 1,041; 14 {14,431 | 3,076 16 |47,898 | 787 | 385 | 303,431) 1,005 | 1.24 | 1,247 
TN ie Sa eae ee 1,095 15 |15,910 | 2,794 13 |37, 537 818 416 | 339,933 | 1,046 1.32°| 1,379 
TOLER oe 1, 069 14 |15, 239 | 2,819 16 |43, 984 820 410 | 336, 766 | 1,030 1. 20 WF 231 
Giese ers: 1, 058 14 |14, 545 | 3,029 20 |59, 568 845 420 | 354, 838 920 | 1.29 1, 185 
TS eS We Sa 1, 034 | 12 |12,196 | 3,381 22 |75, 406 850. 433 | 367, 868 999 1. 23 1, 248 
LOG ee ee 1, 064 12 |13,095 | 3,413 21 |71, 165 842 388 | 327,032 | 1,009 1, 25 1, 263 
POZO eee A 1,327 13 |16,978 | 3,669 21 |76, 563 894 407 | 363,939 CD rea Pence 1,815 
Coffee | Maguey. Tobacco. sof 
| 
Year. } 
Bearing | Yield | Produc-|Areahar-| Yield | Produc-|Areahar-| Yield | Produc- 
trees. |pertree.| tion vested. |peracre.| tion. | vested. |peracre.| tion. | 
Thou- 1,000 1,000 1,000 1,000 1,000 
sands Lbs lbs. acres. Lbs lbs. acres. Lbs. lbs. 
TTT ee ees eae ea RI TR REDES (SRO Scten ROP AE een Se (So 2 Ca eo 171 330 56, 257 
WHS Os Ger Sista Meese Se aac nee (Sin WS! See | ene 10, 204 141 463 65, 131 
Tee eboen bet ocel Beocleceeel EEReerere 249 le os See Eee Se 7, 981 170 614 101, 545 
OT At enna A se la le 1,131 1.22 1,381 25 658 16,719 150 684 103, 024 
LOLS ane eee as 1,175 1. 30 1,532 3l 454 13, 923 132 641 84, 443 
DOUG A ys Bose wield ee 1, 353 1. 23 1, 658 58 507 | 29,519 146 628 90, 695 
AOU nee lh ook 6 1,023 1.2 1,311 55 695 | 37,897 153 707 | 107, 868 
TOUS cael cade nis 1, 209 1.32 1,591 54 676 | 36,739 194 700 | 135,705 
GTQ 1) Sy SND ce 1, 210 1.31 |. ‘1,581 44 611 | 27,157 183 683 | 124,555 
TF el ae sate Mees CS se ay 2,707 50 799 | 40,075 250 573 | 143,064 
Coconuts. Sugar. 
Nuts gathered. Production. Production. 
Year. inbred 
Bearing | aver- SHEE a |i 
; age - . vate rude ano- | Molas- 4 
per Total. | Copra Oil. | Tuba. sugar. Euan ee. Basi. 
tree. 
Thou- | Num-| Thou- 1,000 | 1,000 | 1,000 | 1,000 | 1,000 1,000 | 1,000 | 1,000 
sands. ber. | sands. lbs. | gals. | gals. | acres. lbs. lbs. gals. | gals. 
J) 0 ipsa 441,695 | 23.1 | 965,156 | 260,855 | 1,744 |.._.._.. CU ESTs ON ake Semple omaSaluae 28 
1OIZ Sasa ee te 446,136 | 22.6 |1,041,182 | 383,679 | 1,286 |.._.__.. 406/534) 2517.22. apps 
GTS ee neos ee 444, 642 17.5 | 781, 586 | 257,276 | 1,324 | 11, 134 435 | 642,391 | 47,762 608 | 2,374 
MOM Are 2 eee be 23,951 24.7 | 591, 266 | 236, 736 950 | 14, 278 419 | 763, 739 | 52, 939 655 | 2,468 
MQM cooasche 29,146 | 29.7 | 865,816 | 378, 252 839 | 13,571 428 | 794,045 | 48, 339 618 1, 465 
ONG Rae eee 30,020 | 24.5 | 735, 276 | 312, 533 710 | 14, 249 444 | 772, 232 | 52,317 086 .| 1,784 
TOTS EG is 30,965 | 28.4 | 880, 589 | 411, 182 693 | 11,538 459 | 798,811 | 51,722 520 | 1,854 
‘iS ieee eats 38,023 | 39.6 {1,506,796 | 764, 237 | 1,203 | 22,170 508 | 873, 557 | 75,933 | 1,348 | 1,877 
TOTO MMB ES ASIF , 837 | 34.0 1,454,951 | 770, 254 | 1,358 | 26,500] 495 | 835,824 | 70,868 | 539 | 2,303 
UOZO MS STs rat 43,585 | 34.6 |1,509,504 | 797,195 761 | 24,586 488 | 863,901 | 69,924 | 1,082 | 2,660 


1 Area cultivated, 1911, 999,000 acres; 1912, 1,069,000; 1910, 910,000. 
2 Area, 2,891,000 acres. 
3 Area, 2,940,000 acres. 


4 Total trees. 
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“Taste 101.—Number of live stock in Philippine Islands. 


[Source: Department of Commerce and Communications; Bureau of Commerce and Industries, Manila, 
[. 


Date. Cattle.t Swine. 
1, 027,000 | 1, 682, 000 
1,179, 600 | 1, 703, 000 
1,319, 000 | 1, 888, 600 
1, 465, C00 | 2, 087, 000 
1, 625, 000 | 2, 286, 000 
1, 755, 000 | 2, 521, 000 
1, 795, 000 | 2, 735, 000 
L761 O00 So. Saas 


Sheep. 


Goats. Horses. 
441, 000 143, 000 
455, 000 152, 000 
476, 000 171, 000 
528, 000 179, 000 
592, 000 216, 009 
644, 000 223, 000 
604, 000 203, 069 
ees sts a 198, 000 


1 Including caraboas, which in 1910 numbered 757,000; in 1911, 864,000; in 1912, 957,000; in 1913, 1,047,000; 
in 1914, 1,147,000; in 1915, 1,222,000; in 1916, 1,229,000; in 1917, 1,204,000. 


TaBLe 102.—Crops of Porto Rico. 


(Sources: Figures for 1909, from the Thirteenth United States Census; for 1917, Porto Rico Food Com- 
mission; for 1918-19, Porto Rico Agricultural Experiment Station (by Henry C. Hendrickson, Farm 


management specialist).] 


Item. 


Unit of pro- 


Census, 1909. 


| Insular Food Commis- 
Sion’s estimate, 1917. 


Acreage. 


Food crop 
| acreage, 
Produces 1918-19. 
tion.1 


Totalruralland 
Totalfarmiand 2p ap! Ss St. 
Totalimproved farm land... 
Sugar cane 
Coffee 


Rice, rough 
Edible beans, dry 
Red beans, dry 
White beans, dr 


Yuca (cassava)..---.---.-- 
All “vegetables” 
Hay and forage 


Citrus fruits: 
Chinas (oranges) 
Lemons, cultivated 
Toronjas (citrons) 
Mangoes, cultivated 
Pineapples 
Plantains 


duction. 
‘ Produc- 
Acreage. oe 
Soe ea eee | 2.085 G2 ages sau) 8 
Be Sate ae 15570, 304; )(2ee 822555 
Tons | 145, 433 | 3, 180, 750 
186, 875 | 52, 717, 727 
22, 142 | 10, 827, 755 
56, 640 548, 236 
16, 13 154, 717 
20, 652 125, 553 
6, 859 44,101 
202 4, 584 
329 1, 956 
167 46, 467 
1, 425 630, 400 
253 80, 000 
113 2, 693 
TST Rees aeeeee 
OO NA ees 
GBS ieee ace 
15, 826 | 8, 323, 819 
Trees or 
plants. 

Boxes. . 2-5-2 520, 266 690, 716 
eal done toes 9, 874 3, 598 
apps Goseeaes 117, 557 47, 013 
Bone Coser 88, 785 232, 123 | 
gee Gone eo Gos2h 437, 018 

Number....} 5, 261, 073 | 49, 843, 475 

Bunches... .| 22, 425, 201 | 16, 992, 258 

Pounds....- 61, 325 117, 253 
Soa doweee 3, 597 2, 610 
TNS eh TERS S188 j| 2 eee 

Number. - -- 298, 316 | 15, 567, 914 


Beran 5 48 


1, 208, 364 
122, 836 


1 Production for 1917 was reported in hundredweight, by the Food Commission. Bushels were computed 
ushel equivalent to 56 pounds of corn, 45 pounds of rough rice, 60 pounds 


for this table by assuming 1 


of peas and beans, and 55 pounds of Sweet potatoes and yams. 


and approximate production on September 1, 1917.” 


This estimate refers to the “‘Acres planted 
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TABLE 103.—Area of principal crops in Porto Rico. 


{Source: Annual Reports of the Governor of Porto Rico.] 


(In thousands of acres.) 


3 Pine- Coco- Minor 
Year ending June 30— Cane. Coffee. | Tobacco. apples. Oranges. ALS. fruits. 
9 
LOLS RRMEINSH nee i eu SE 209 168 17 4 5 7 102 
Tee ee seca EN re ea oe : 210 165 18 4 4 6 102 
OH reese eso ts oeate ior: es loereete ioe 211 165 18 4 5 6 102 
ONG NE tee ame + ls Se Ne ee 203 167 16 3 5 6 102 
UUs esas nb Rye pes ec ened 205 168 13 3 5 7 103 
TO) 5 oe JA a aa eet 256 148 24 3 6 9 95 
TEI ys EN 8 Ee ee a ee Ra 239 159 23 3 6 9 102 
A Ee iy oe oe Roe 240 160 22 3 6 10 103 
TaBLE 104.— Number of live stock in Porto Rico, 
[Source: United States Census.] 
Date. Cattle. Swine. Sheep. Goats. Horses. Mules. Asses. 
Apr. 15, 1910.. 316, 000 106, 000 6, 000 49, 000 58, 000 5, 000 1, 000 
Jan. 1, 1920... 264, 000 99, 000 4,000 33, 000 47, 000 7,000 1,000 


UNITED STATES EQUIVALENTS OF THE PRINCIPAL WEIGHTS AND 
MEASURES USED IN FOREIGN AGRICULTURAL STATISTICS. 


LT ardeb=1.98 hectoliters=5.6186 Winchester bushels. -.........- outs shes Bisbee Egypt. 
itbatman=6.5477 pounds'avoirdupois.... 3 ge) ese). Persia. 
1 bouw=7096.5 square meters=1. 754 acres.....-..-- a0 uae aa Dutch East Indies. 
1 cantar=44.928 kilograms=99.048 pounds ay pdupgle ve tadst nines oe eee Egypt. 
1 cantar=123.7123 pounds avoirdupois. ---.~- Ft SE Rie a ee Rumania. 
ieatty (katt) =i pounds avoirdupois:--2< 2-2 China. 
li-cental—100spoundss.a 2c). eye keene eee ae aes United States, Australia. 
Lcentner=—110°23; pounds avoirdupois-¢i)=. 2. 5462 225-322 - - ee Denmark. 
1 chetvert=5.9568 Winchester bushels. ..-.22.:..-.--. ah ee ee Russia. 
V Cho=2 450 PACres oe aio fs. seis eee meee oop coe eect oo Japan 
i dessa tine—2'0997-Acres. 2s. bee se yo tees tas See ee ee eee Russia 
idonum—OMiO2s08 L acre... sig. ted ee fe oe eee Turkey. 
Nieddan 14038 acressa: x2... J hgas.se. 2. Ege geee: | 58 - 2 eee Egypt. 
ibectare—24 fale acres 42's eevee ce. ae pie eR ERI a tr Metric system. 
i hectoliter—=2°8377 Winchester bushels. .../..../22-.-------.----2oee Metric system. 
1 hectoliter=26.417 United States gallons (liquid).....-..-.... Rs 2 Metric system. 
1 hundredweight (long)=i12 pounds avoirdupois.....-.-. United Kingdom, Australia. 
1 hundredweight (or cental)=100 pounds...........--..-.---- United States, Canada. 
1 imperial bushel=1.031515 Winchester bushels. ............-------- British Empire, 
1 imperial gallon=1.2003 United States gallons (liquid)...-.......-- British Empire. 
1 joch (cadastral hold, or cadastral arpent)=1. 422 acres.............2-..---- Hungary. 
iiale—lk07pWanchester bushels:< 3.225. eee -Sasoias.- =<: 35 oe Greece and Turkey. 
iekilocram—2-2046 pounds avoirdupois:.- 2-52 2ee22 52.22 - 5-2ce eee Metric system. 
i kin —Ae3228spounds avoirdupois:s- <5 2)242 Sees. 2. eee Japan. 
HUKO=2IS9GStACTES 82 )o olla = ns Deb iehe oie aja eit enlace plsine es +4 + Qe Formosa. 
1 koku=4.9629141 imperial bushels=5.119 Winchester bushels. ...........--- Japan. 
1 koku=47.654 United States standard gallons (liquid)........--..-.....----- Japan. 
dekwan——S-26/o pounds a VOIrdupois: 2. 2:2 2202 Eee 20 ose Japan. 
dj libra /(pound)—1-014 pounds'avowdupois-..---:-- 1. --- 22... So eee Chile, 
Cuba, Peru, Santo Domingo, Uruguay. 
titer (dry) —0028377 Winchester bushels. 2_ 2. ..-.--. 2-2 ee Metric system. 
1 liter (liquid)=0.26417 United States gallons. ..............-..------- Metric system. 
itmaund—s2-so0/1429 pounds ee: s-estas . Sea anne 2 See British India. 
iamow— ON bISIBsion Ll acre:csseoe ch. Aas ees Ble 2 err China. 
1 muid=3.094545 Winchester bushels. ............-----.-------- British South Africa. 
1 quintal (double zentner, or metric centner)=220.46 pounds avoirdupois. 
Metric system. 
1 quintal 123-4576 pounds avoirdupois: #25 . ©.) 45 ei! Ss eee Greece. 
1 oke=1.248 kilograms=2.751 pounds avoirdupois. -.---------- . 2 js us see caer Egypt. 
oke—2-822 pounds ayoirdupols.. -.4 42054 3. 6.26.3. sae Greece. 
I picul—133% pounds svoirdupois: > -- 5. ee. + oe oe = oe China. 
1 picul=61.76 kilograms=136. 156 pounds eVOIrG UP OIs: 2! esse see Dutch East Indies. 
i pood=36.1128 pounds. a voirdupois:..29262. Se. 8S, 3 oe Russia. 
1 pound, Great Venetian=1.0582 pounds avoirdupois. ------ i332 see 5 fe en Greece. 
1 Russian pound= 4, pood=0.90282 pound..........-..-- BEA Ae Bsce sco so Russia. 
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1 pund=1.1023 pounds avoirdupois..-......-----------------+++2++++++-- Denmark. 
1 square meter=0.0002471 acre........------------------+++++++---- Metric system. 
1 stater—124.168 pounds avoirdupois.........----------+-+---------------+---- Greece. 
Mesimemmmma— OMA ACK soe 2- = oe eects 2 Lo = ees acl nel oa sales orate le jaialticie ate Greece. 
1 ton (metric) =2204.6 Hound sayolrd up ois seseemeeeew ee eee Metric system. 


1 ton (long)=2,240 pounds avoirdupois. 
United States (foreign trade) and United Kingdom. 
1 ton (short)=2,000 pounds avoirdupois. 
‘United States (internal trade) and Canada (foreign trade). 


1 tonde=3.9479 Wenehoston TENGE) 072) Fever N/a): SS) Te A a Denmark. 
TL tromm@l® TermG | SS SOR os reves Ae ae SIN 2 ee i ee el ens ele Denmark. 
Tl fA, BLO. Wiha @lavecivere [Oe OVI OOS See oe ea od A eee Finland. 


EQUIVALENTS (FOR UNITED STATES PRODUCTS). 

Cotton: 

1 pound of lint=the product of about 3 pounds of seed (unginned) cotton. 
COTTONSEED ott (also linseed oil, lard oil and corn oil): 

1 gallon=7.5 pounds avoirdupois. 
FLouR AND MEAL: 

1 barrel of wheat flour (196 pounds)=the product of 44 bushels of wheat. 

1 barrel of rye flour (196 pounds)=the product of 6 bushels of rye. 

1 barrel of corn meal (196 pounds)=the product of 4 bushels of corn. 

1 barrel of buckwheat flour=the product of 7 bushels of buckwheat. 

18 pounds of oatmeal=the product of 1 seein. of oats. 
Matr: 

1.1 bushels of malt—the product of 1 paghel of bailey: 
Rice: 

100 pounds of cleaned rice=the product of 162 pounds of rough rice or paddy. 

(Knapp.) 

SPIRITS OF TURPENTINE: 

1 gallon=7.2 pounds avoirdupois. 


AVERAGE WEIGHTS OF 1 BUSHEL. 


[See Crop Reporter, November, 1911, p. 86.] 


Pounds. Pounds. Pounds, 
INTO) 0) ASI) ei es aa 48) Malta/ 2). 15.5 ae DA ER VC eiabots Cab aoe 56 
Ishii Gye eee AS) Oats icc) 24) Sean SOMO PClU se see ii, soe 40 
eas! (Gt) )- 2.2 1 (60) |} Onionss2. 2) 5-2 saan 57 | Sweet potatoes... .-.- 55 
ipuckwheate \) 20.22: 48) "Peaches: .\. (2: Saaenee 48 | Timothy seed.......- 45 
Corn (shelled)......--- Son PReanutsess (eee 22 omatoes 2/423 a4 a OG 
Worn(onicob) se 2/2524) 710) |) Potatoes 52). ee eee GOP Wheaties) greiner 60 
Wornymiealee yes. 22 : 48 | Hemp seed......-_--- 44 
Flaxseed.....-.--..-.- 56| Rice, rough (unhulled) 45 


For values of foreign monetary units, see the latest quarterly circular of the United 
States Treasury Department, entitled ‘‘ Values of Foreign Coins.’’ (These circulars 
are issued January 1, April 1, July 1, and October 1, each. year.) 

For value in gold of $1 in currency, also value in currency of $1 in gold, each month, 
1862 to 1878, see Monthly Summary of Commerce and Finance, October, 1895, p. 518. 
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HEAT PRODUCTION OF HONEYBEES IN WINTER. 


By R. D. Mitner, formerly Assistant Chief of the Office of Home Economics, 


States Relations Service, and Gro..S. DemutH, formerly Apicultural Assist- 
ant, Bureau of Entomology. 
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Studies of the behavior of honeybees in winter? show that these 
insects do not hibernate, but throughout the entire winter they con- 
sume their stores of honey and generate heat. The results of these 
studies further show that after the winter cluster is formed, at 14° C., 
there is an inverse relationship between the temperature inside and 
outside the cluster, and that the generation of heat to warm the 
winter cluster is solely by muscular activity, such as fanning of the 
wings and other movements. These results do not agree with the 
conclusions of Parhon? that the honeybee is in part heterothermic. 
The work on behavior of the bees during winter, from which the 
practical conclusions as to the needs of bees in winter were drawn, 
was chiefly on temperature responses, and no data were available 
as to the actual heat production of the bees during this season. The 
work herein recorded was begun in order that the missing data might 
be in part obtained. 

From many observations it has long been known that the duration 
of life of the individual worker bees is determined by the work which 


1U. S. Dept. Agr. Bul. 93 (1914), The Temperature of the Honeybee Cluster in Winter. 
By Phillips and Demuth. See also Farmers’ Buls. 695, 1012, and 1014. 

2Parhon, Marie, 1909. Les échanges nutritifs chez les abeilles pendant les quatre 
saisons. Paris: Masson et Cie. 57 pp. 
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they are called upon to do. When there is a heavy honey flow and the 
bees are at their greatest activity their lives are limited to about 6 
weeks, while during the winter season, if every condition is favor- 
able, they may live 6 months. On the other hand, it is clear from 
the experience of beekeepers and from the investigations previously 
mentioned that if the conditions in wintering are unfavorable the 
bees are aroused to great activity. Under these conditions they are 
greatly reduced in strength, and even though they may live through 
the actual period of winter, they are so depleted in vitality that they 
are unable to do the heavy work incident to building up the colony 
to full summer strength, and they die off faster than their places 
are taken by the emerging bees of the brood reared in the spring. 
In the honeybee organism either the power of constructive metab- 
olism is entirely lacking or it is far less effective than that of de- 
structive metabolism, and the rate of the latter is apparently accel- 
erated by the activity of the bees, thus bringing on more rapidly the 
impairment of functional capacity which ends in death. The physio- 
logical changes which occur in worker bees during this process of 
aging are not well understood, but certain facts have been observed 
which are significant. Mr. Goodrich-Pixell® has found that the 
nerve cells in bees dying of exhaustion are highly vacuolated and the 
cytoplasm greatly depleted, thus substantiating the work of Hodge * 
and of Smallwood and Phillips.® 

Chief among the factors that influence the activity and consequent 
welfare of a colony of bees in winter are the condition of the colony 
at the beginning of winter (physiological age of the individuals), ex- 
ternal temperature, quality of the food used during confinement, 
ventilation, humidity, and various causes of irritation. The experi- 
ment here recorded was undertaken to study the responses of bees to 
some of these stimuli, as measured by heat production, being a con- 
tinuation of the work of Phillips and Demuth (loc. cit.) on the be- 
havior of bees in winter, in which work the temperature responses 
were of greater significance. It was carried out in December, 1915, 
and the intention was to continue with similar experiments in other 
seasons under a wider variety of conditions than was maintained in 
this instance. Such investigations can be conducted only after brood 
rearing has normally stopped, and they must be concluded before the 
bees are filled with feces, in order that the data may not be com- 
plicated by activity due to this disturbing factor. It is therefore 


3 Quart. Jour. Micros. Sci. [London], n. ser., 64 (1920), No. 254, Pt. 2, pp. 191—206. 
ill. Determination of age in honeybees. 

4Jour. Physiol, 17 (1894) Changes in ganglion cells from birth to senile death; 
observations on man and honeybees. 

5 Jour. Comp. Neur., 27 (1916). Nuclear size in the nerve-cells of the bee during the 
life-cycle. 
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possible to carry out but one experiment a year with a given colony. 
Circumstances incident to the war prevented continuation of this 
work, but the results obtained in this experiment are of such economic 
importance, as well as scientific interest, that it seems desirable to 
publish them without further delay. 


SOURCE OF HEAT IN THE WINTER CLUSTER. 


The effect of external temperature on the activity of a colony of 
bees is conspicuous. The bee is similar to other cold-blooded animals 
in that it lacks the means for internal regulation of body temperature 
that are found in birds and mammals, and hence the temperature of 
its body is affected by that of the surrounding air. As the tempera- 
ture of the air in the hive falls in winter the bees become less active 
until a certain critical temperature (14° C.) is reached, at which 
they undertake by muscular activity, not unlike that of shivering, to 
produce heat in order to keep warm. Between the combs and some- 
times extending above or below them they form an approximately 
spherical and fairly compact cluster, with the bees on the outside 
comprising a sort of shell with their heads turned toward the center. 
This shell may be several layers thick, the number of layers and the 
compactness of the cluster depending upon the size and condition of 
the colony and the temperature of the air in the hive. The bees in 
this shell remain quiet, except for an occasional shifting of position, 
but those in the space inside the shell become very active, moving 
about, shaking their bodies, and fanning vigorously with their wings, 
thus producing heat to warm the cluster. 

By means of many thermocouples fastened in different parts of 
the hive Phillips and Demuth (loc. cit.) were able to measure the 
temperatures at various points within and around the winter cluster. 
They found that when the temperature of the air within the hive 
and surrounding the bees was between 14° and 20° C. the bees remain 
quietly on the combs but not clustered, their body temperatures 
being, of course, approximately that of the surrounding air. While 
the upper temperature limit of this quiescent condition is not defi- 
nitely fixed, varying with the condition of the bees and the weather 
outside the hive, the lower limit is quite accurately determined by 
the needs of the bees. When the air temperature falls to 14° C. the 
bees come together to form the winter cluster. If the temperature 
falls still lower, they begin to generate heat within the cluster, and 
frequently the inner temperature rises considerably above those tem- 
peratures at which the bees were able to exist without activity. 
Temperatures as high as 30° to 35° C. are not uncommon, and, indeed, 
were observed even when the air outside the cluster was as low as 
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0° C. In locations where the outer temperatures fall much below this 
the bees are still able to maintain high temperatures, more bees taking 
part in heat production. That such high temperatures can be main- 
tained in these circumstances indicates that the shell of bees is effec- 
tive as a heat insulator, but there is obviously a serious drain on the 
vital capacity of the bees employed in producing heat. This is shown 
by the rapid slowing down of the fanning of the wings as it con- 
tinues. 
OUTLINE OF THE EXPERIMENT. 


To obtain information regarding the actual amount of work done 
by a colony of bees while in the winter cluster, a small colony on 
four combs having natural honey stores was placed in the chamber of 
a small respiration calorimeter and their carbon-dioxid production 
and oxygen consumption were measured for 10 days, while the tem- 
perature of the air surrounding the bees was kept just low enough 
so that the bees at all times would remain clustered. Throughout 
the experiment the temperature of the air surrounding the bees and 
at several points within the cluster was taken in order that this 
work might be made comparable with the work on the behavior of 
bees in winter as indicated by temperature responses. The bees were 
located in a box within the calorimeter so constructed that while they 
could not escape from it there was opportunity for abundant ventila- 
tion. There were 14 thermocouples distributed in the hive in the 
calorimeter in such manner that the temperatures in different places 
inside and outside the cluster could be ascertained, the leads from 
the thermocouples being extended through the outlet in the wall of © 
the chamber to a potentiometer on the outside. The temperatures 
were read every half hour, day and night, for nearly 12 days. 

The thermocouples were so placed in the hive as to make it im- 
possible for the clustered bees ever to occupy space in which some 
of the thermocouples were not located, thus insuring that the 
temperatures of the cluster might be obtained wherever the cluster 
might move in the hive. The temperatures of all parts of the 
hive outside the cluster could also be obtained by the arrangement 
of these thermocouples. One of the thermocouples (No. 15) was 
located outside the hive and 2 inches from it, thus giving the 
temperature of the air of the chamber at this point. The readings 
obtained with this thermometer are plotted in the charts on pages 15 
to 18. A resistance thermometer was also placed in the chamber, but 
at some distance from the thermocouple. Measurements made with 
this thermometer are shown in the table on page 8. The two 
records did not always exactly agree because the thermometers 
were not together. 
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DISCUSSION OF THE TEMPERATURE RESPONSES IN THIS 
EXPERIMENT. 


The colony used in the experiment here reported was taken to 
Washington from the suburbs some time prior to the beginning of 
the experiment. The bees were placed in the calorimeter and then 
it was found that the apparatus was defective and it was necessary 
to remove them. During the interval before the experiment here 
recorded was begun, they were placed outside where they were 
free to fly when the weather permitted, and they had several flights 
and carried out the dead bees. They were therefore in good condi- 
tion at the beginning of the experiment. 

For several hours after the hive was again placed in the respira- 
tion chamber, the temperatures of the hive and bees were high, 
chiefly as a result of the disturbance arising from the handling 
necessary at this time. They were put in place at 3 p. m. on Decem- 
ber 11, and during the night the temperature of the bees on one 
occasion, and in one point only, rose to 35° C. During the night 
the temperature of both the chamber and the bees drifted down, 
until shortly after noon on the 12th, when they may be considered 
as having reached normal quiescence. Just when the bees definitely 
formed a winter cluster is not clear from the data, but certainly 
when they had reached quiescence they were clustered. 

In the graphic charts of temperatures of this colony, records are 
included for thermocouples 6, 7, and 12, these being the ones which 
were in the center of the cluster, which was located near the top 
and slightly to one side of the hive. For comparison with these 
the record for thermocouple 15 giving the temperature of the air 
of the chamber at one point outside the hive is also included. 

Tt will be observed that on several occasions the temperature of the 
center of the cluster (which shifted between thermocouples 12 and 7, 
according to the movement of the cluster during the experiment) 
rose somewhat abruptly but temporarily, not, however, reaching the 
temperatures observed at the time that the bees were placed in the 
chamber. While some of the rises may be attributed to mechanical 
disturbances, it was not always possible to determine the exciting 
cause. This is in accordance with numerous observations made in the 
work on the behavior of bees in confinement to which reference has 
already been made. Throughout the experiment, of course, heat 
production never ceased, and with the bees in this condition of 
activity it took but a small disturbance to induce them to generate 
slightly more heat. This is comparable with the periods of activity 
that have long been observed in bees wintered in cellars. 

It is more important to note that during the 12 days that the 
bees were in the respiration chamber the temperature of the cen- 
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ter of the cluster gradually rose from an average of 16° C. on 
December 13 to an average of 30° C. on the 22d, though the air outside 
the hive kept in the range of temperature from 6° C. to 9° C. This 
is In agreement with results obtained by Phillips and Demuth (loc. 
cit.) with bees wintered in a cellar which were interpreted as indi- 
cating that such an upward drift of temperature of the colony dur- 
ing confinement is the result of irritation because of an accumulation 
of feces. In the case of the colonies recorded in an earlier publica- 
tion,® one colony showed a slower rise than was found in this colony, 
while another, wintered on honeydew stores, showed a more rapid 
rise. Since it has been shown that disturbance of any sort causes a 
rise in cluster temperatures, it is not entirely clear to which disturb- 
ance the rise of this colony should be attributed. Of course, as this 
colony was located in a respiration chamber in a busy laboratory, 
it was exposed to greater disturbance than would have been the case 
in some other experiments or in the average bee cellar, although all 
practicable precautions were taken to avoid jar and the apparatus 
was cushioned. It is not improbable that the sudden and temporary 
increases in temperature may have been due to physical disturbance 
and that the cause of the continued rise was physiological dis- 
turbance. 

Tt will be noted that beginning at 6.30 p. m. on December 22 the 
temperatures of the cluster began to drop. At this time the carbon- 
dioxid content of the air in the chamber was high and the oxygen 
deficient, as will be explained later. Under these conditions the bees 
were more quiet (generated less heat) than when under conditions 
which would usually be considered more favorable. The temperature 
of the center of the cluster dropped until it reached 23° C. The 
reason for the decrease in activity at this time has not been dis- 
covered. It was thought that the bees were dying because of un- 
favorable atmospheric conditions, but at 5 a. m. on the 23d the tem- 
perature again began to rise and continued until it again reached 
34° C. Whether this increase in activity was a reaction in response 
to physical disturbance or to change in atmospheric conditions made 
at this time (see p. 13) is not clear. 


METHOD OF MEASURING THE WORK DONE BY THE CLUSTER. 


At noon, December 12, measurement of the metabolic activity of the 
bees was begun. The respiration calorimeter used for this experi- 
ment has been described in a publication of the department,’ but to 
aid in explaining the conditions of the experiment the principles of 


6U. S. Dept. Agr. Bul. 98. The Temperature of the Honeybee Cluster in Winter. 
7 Jour. Agr. Research [U. 8.], 6 (1916), No. 18, pp. 703-720. 
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the apparatus may be briefly summarized. The respiration chamber 
in which the hive was inclosed was ventilated by withdrawing air 
from the lower portion, passing it through sulphuric acid to remove 
water vapor and through soda lime to remove carbon dioxid, and 
returning it to the upper part of the chamber. The increase in the 
weights of the sulphuric acid and the soda lime during a given 
period indicates respectively the quantities of water vapor and car- 
bon dioxid removed from the chamber. These represent the quan- 
tities produced during the period when due allowance is made for 
change in the water vapor and carbon-dioxid content of the air as 
ascertained from analyses made at the beginning and end of the 
period. Oxygen to replace that removed by the bees was supphed 
to the chamber from a cylinder, the gas being introduced at a rate 
sufficient to maintain a certain volume in the system, as indicated by 
a tension equalizing device which served to keep the air in the cham- 
ber at the same barometric pressure as that of the laboratory. The 
quantity of gas admitted was ascertained from the loss in weight of 
the cylinder or by reading a meter through which the gas was passed. 
This showed the quantity of oxygen consumed by the bees when ¢€or- 
rection was made for change in the residual oxygen content of the air 
of the chamber. In making these corrections for variations in re- 
sidual gases, changes in temperature and barometric pressure of the 
air of the system were also taken into account. By proper attention 
to these means of ventilation, any desired conditions with respect to 
water vapor, carbon dioxid, or oxygen content of the air could be 
maintained. 

The temperature of the air surrounding the hive could also be 
controlled to a certain extent. Im a space adjacent to the metal 
walls of the respiration chamber, and protected by a thick heat- 
insulating cover, were means for heating and cooling the walls; also 
within the chamber was a coil of copper tubing through which cold 
water could be circulated to take heat from the air about the hive. 
By weighing the water flowing through this coil and measuring its 
increase in temperature, the quantity of heat carried out could be 
ascertained, which, with necessary corrections for heat from other 
sources, would be that imparted to the air by the bees. 
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Data indicating the physiological activity of the bees are sum- 
marized in the following table with others showing the experimental 
conditions. 

Summary of experimental data. 


- Water 

Banas eee CO,in | Oxygen | vapor | Carbon | Oxygen | Heat 

Date. rth te Ae airin | inairin| taken | dioxid con- gener- 

Shamber chamber: chamber.) chamber. our the produced.| sumed. ated. 
Sh} Per cent. | Per cent.| Per cent.| Grams. Liters. Liters. | Calories. 
DOC. 3. ek 25s eee Heo tOSeOl| soceicae es - 0. 53 15.2 17.1 9,'634| Sane ee Watiadeeee 
Dec. 4755 eee 6.4t0 8.0| 75 to 90 1,42 16.8 3.4 10.4412 Feed oes Ea 
Dec. 15.5. 25 Say 6.1t08.2| 77to 90 Ou Vet 5.0 pO By (3 ea A sa eeron sam aSetoe - 
Mech16 S22 See 6.3t07.0| 77 to 95 81 21.1 8.1 13. Saltese [PRESETS 
Dees 17... ea 6.3t07.6| 72 to 93 1. 08 22.6 8.3 12) Sa) Sieh ee \scoat 
Dec. 1825-522: 7.8t09.2| 76 to 95 . 52 24.5 6.9 } 12, 10|Re Ree oes Neg eet 8S 
Dect. 19-252 eae 7.1t07.8| 50 to 86 . 63 26. 4 26. 5 12:9) (Eas een oes \eSnbescaoe 
Decez20:5. AE ae ee 6.9t07.9| 49 to 66 23 28.9 25.9 14: Sap ss oe 3 Shs Re da 
Decs2l 3224. eee 6.8to 8.3 | 47to 66 1. 40 24.5 22. 2 Ls} | tee te os ss | ere ee, 
Mecs22.—. 5.1 ae 7.4to7.7| 45 to 65 ol 18.2 23. 2 16.:33/ 958. ase jase ese 
DeGh 23382 5 nea 7.6to08.8| 50 to 55 . 29 7.3 15.9 14,93) Pye = See SOROS Cee 

| | 

Totalsomittingfirstidaye ss... 42.022. =- ses conse eee iaamiacoseee 129. 9 138. 4 683 


With the warm conditions prevailing in the laboratory, the cool- 
ing capacity of the apparatus, which had been constructed for work 
at higher temperatures, was not sufficient to chill the hive as much 
as had been desired when this experiment was planned, consequently 
the bees were not subjected to very low temperatures. Those shown 
in the table were measured with an electrical resistance thermometer 
suspended in the air above the hive, which was as warm as that in 
any part of the apparatus, but the readings on two thermometers 
in other parts of the chamber did not differ materially from these. 
The figures shown are the lowest and highest temperatures observed 
each day, but there was no uniformity in the time at which these 
occurred. The fluctuations in temperature are shown in the curve 
for thermocouple No. 15 on pages 15 to 18. The maximum range, 
from 6.1° to 9.2° C., was in the vicinity of the temperature which 
beekeepers usually consider favorable for bees wintering in cellars. 

The daily production of carbon dioxid shown in the table is an 
index of the amount of work performed by the bees. This quantity 
was derived, in the manner previously explained, from the weight 
of the carbon-dioxid absorber, which was taken every 24 hours. Any 
error in these figures, with the possible exception of those for Decem- 
ber 21 and 22, which are explained later, is believed to be of small 
magnitude. The most significant error that could occur would be 
due to the fact that the circulation of air was not directly through 
the hive, but through the chamber in which the hive was inclosed. 
In some cases there might be an accumulation of carbon dioxid in 
the hive in one period which would escape in a later period, with a 
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corresponding error in the measurements of the quantities for the 
two periods; but as there was free space in the small experimental 
hive for only a few liters of air, a relatively large change in the 
carbon-dioxid content of the air in the hive would introduce only 
a very small error in the quantity measured in any period. 

The determination of the carbon-dioxid production for the experi- 
ment asa whole is accurate. In footing the total the quantity for the 
first day is omitted, because the oxygen consumed was not measured 
that day. In the 10 days the bees produced 130 liters of carbon dioxid 
and consumed 138 liters of oxygen. The corresponding respiratory 
quotient is 0.94, which indicates that their metabolism was almost 
entirely that of carbohydrate. Their heat production, calculated 
from these data, was 688 calories. The quantity of heat measured by 
the calorimeter was larger than this, but it involved an error due to 
leakage of heat through the walls, owing to the wide difference be- 
tween the temperature of the air in the chamber and that in the lab- 
oratory, which the apparatus as used could not overcome. Making 
such allowance for this error as was indicated by subsequent test of 
the apparatus under somewhat similar conditions, the corrected 
amount of heat measured was but slightly different from this com- 
puted value. 

The number of bees in this colony, by actual count, was 9,635. The 
average weight of empty worker bees is about 0.075 gram; their total 
weight, in round numbers, would be 720 grams. The heat output of 
this colony, 688 calories, was therefore equivalent to 0.97 calorie 
per gram for the 10 days, or virtually 0.1 calorie per gram per day. 
This is equivalent to a heat output of 7,000 calories per day by a man 
weighing 70 kilograms (154 pounds), which is found only in unusual 
circumstances. The average individual of this size actively engaged 
in hard work at least 8 hours a day would give off about 4,000 cal- 
ories in 24 hours. The heat output of lumbermen working hard in 
the northern woods in a cold winter was found to be about 7,000 
calories per man per day, as indicated by their food consumption. 
’ During the period that they were working hardest their hourly ex- 
penditure of energy may have been double the average for the rest 
of the day, possibly as high as 600 calories per hour, although this - 
seems doubtful. In certain experimental conditions a well-trained 
man engaged in muscular activity sufficient to cause a heat output of 
650 calories per hour, which was measured in the same manner as the 
heat output of the bees was measured in this experiment, but this 
was considered to be severe, exhausting work, almost at the limit of 
human endurance, and was continued only for short periods. This 
output, per unit of weight, would be larger than that of the colony 
of bees taken as a whole, but it will be recalled that the bees actually 

55663 °—21——2 
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engaged in the excessive activity of heat production at any one time 
are only a small part of the total colony, the rest of them being 
crowded together in the shell of the cluster or in empty cells of the 
honey comb or standing quietly. The amount of work done by the 
bees that are really active is comparable with that done by the man 
in unusual conditions, and is therefore relatively enormous; and this 
is maintained not only for short periods but through the whole day 
and the whole winter. 

Moreover, it will also be observed that the temperature conditions 
during this experiment were those in which bees are the least active. 
In fact, as mentioned previously, the temperature in the respiration 
chamber during the experiment was about the same as that which 
beekeepers usually maintain in cellars for wintering bees. Colonies 
wintered outdoors, especially if unprotected, must endure in many 
cases much more severe temperature conditions. Furthermore, this 
experiment was conducted at a time of the year when bees are 
naturally more nearly quiescent. Bees are usually more active dur- 
ing the latter part of winter than during late fall and early winter. 
The figures obtained in this experiment, therefore, represent about as 
low an expenditure of energy as is ever found in a colony of bees, 
except for short intervals. In a preliminary test with this colony 
the quantities of carbon dioxid measured were decidedly larger than 
these, owing to less favorable conditions. 

A hygrometer suspended in the chamber was read at frequent 
intervals. The maximum and minimum readings for each day 
are shown in the table. During the first five days the humidity was 
allowed to remain at a high level. This was accomplished by keep- 
ing the air of the system in circulation only part of the time, 
virtually every other hour. During the other five days the humidity 
was kept much lower by maintaining a constant circulation of air 
through the sulphuric acid. There was a very noticeable difference 
in the quantities of water vapor removed from the chamber in the 
several days of the two periods, owing to the fact that the relative 
dryness of the air in the later period was causing a loss of water 
from the wood of the hive. No difference in the activity of the bees 
that could be ascribed to the difference in water-vapor content of the 
air was noticeable in the temperature curves or in the carbon-dioxid 
output of the various days. 

The barometer was read at noon each day. There were no sig- 
nificant changes in barometric pressure during the course of the ex- 
periment. The reading on the 13th was 755 millimeters, which rose 
each succeeding day to 769 on the 16th, then fell to 750 on the 18th. 
It was 767 on the 19th and for the rest of the experiment remained 
within 4 millimeters of this pressure. 
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There was no apparent effect on the activity of the bees from 
variations in the carbon-dioxid content of the air in the hive, at 
least within very wide limits. One column in the table shows the 
percentage of carbon dioxid in the air at the time the residual analy- 
sis was made each day. These figures tell little of the condition of 
the air at any other period during the day; they merely show what 
it was after the air of the chamber had been passing through the 
soda lime for at least an hour; but unless the bees had been actually 
more active at the time the residual analysis was made (which, 
according to the thermocouples, did not occur in any instance) there 
must have been at least as much and probably more carbon dioxid in 
the air previous to the time of the analysis than is indicated by these 
figures. It would appear, then, that throughout the whole of the 
experiment the carbon-dioxid content of the air in the hive was 
appreciably greater than that of normal air, which is probably the 
usual condition in a hive; also there were outside variations in the 
proportion of this gas in the air, as shown by the data in the table. 
On December 21 and 22 arrangements were made to insure a consider- 
able excess of carbon dioxid in the air. During most of the time on 
these days the soda lime was removed from the train for purifying 
the circulating air and the carbon dioxid was allowed to accumulate 
within the respiration chamber while the water vapor was removed. 
Starting with the content of nearly one-quarter of 1 per cent on the 
20th, or almost eight times that in normal air, the increase continued 
until in the whole air system of the apparatus, which was about 170 
liters, there was included over 10 liters of carbon dioxid before the 
period ended on December 21, a proportion more than 200 times that 
in normal air. There is no significant change in the curves on page 18 
showing the behavior of the bees, to indicate that they were materially 
affected by these abnormal conditions. The curve for thermocouple 
No. 7 continued at the same level for nearly 12 hours, then began to 
rise slowly ; those for Nos. 12 and 6 fell somewhat for about 12 hours 
and then maintained a level for the remainder of the period. There 
would appear to be on the whole a quieting of the bees for this day, 
but this could be hardly attributed to the quantity of CO, present, 
for on the following day, when there was a still greater concentration, 
the activity of the bees increased. 

From the character of the curves in these two days it would be 
expected that the carbon-dioxid production on the 22d would exceed 
that of the 21st, but not necessarily by nearly 50 per cent as shown 
in the values in the table. It is not unlikely that some of the carbon 
dioxid measured on the 22d was produced on the 21st. Uninten- 
tionally, replacement of the soda lime in the air circulating system 
was delayed until one hour before the close of the first period, and 
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this was not sufficient time to remove all the carbon dioxid from the 
system, as was shown by the high percentage of the gas found in the 
residual air. It is possible that in this circumstance the air in the 
hive had a larger percentage of carbon dioxid than that of the 
sample analyzed. On the 22d the air was passed through the soda 
lime for nearly three hours prior to the end of the period, in which 
case the air in the hive had greater opportunity to become like that 
of the system. Even with a carbon-dioxid content of at least 6 per 
cent, which was the case on the 21st, the quantity of the gas carried 
over in the hive to the next period would be much less than 1 liter, 
which would still leave a wide difference between the figures for 
carbon-dioxid production in these two days. There is nothing in the 
data at hand to suggest a reason for this difference. It is interesting 
to observe that the total of carbon dioxid produced for these two 
days was almost identical with that of the two days preceding them, 
when the carbon-dioxid concentration of the air was low. 

The proportion of oxygen in the air at the end of each period is 
also shown in the table. These figures simply show the condition at 
a given time each day, but they give no definite idea of the propor- 
tion of oxygen in the air during the whole day. This would vary 
hour by hour with the admission of oxygen, the absorption of water 
vapor and carbon dioxid, and with changes in the temperature of 
the air, but on the whole would be somewhere in the range between 
the proportion at the end of one period and that at the corresponding 
time in the period preceding or following. The figures therefore 
show that there was a continual increase in the proportion of oxygen 
from the 18th to the 20th, then a decrease to the 23d. 

The low proportion of oxygen in the air at the beginning of the 
experiment was due to the fact that air rather than oxygen was 
supplied to the system to replace the carbon dioxid and water vapor 
removed during the preliminary period and to maintain a sufficient 
quantity of air in the system while the apparatus was being chilled 
before the experimental conditions were established. After the ex- 
periment began, replacement was made by oxygen until the 20th, 
when the requisite volume was again maintained by admitting air, 
in order to reduce the proportion of oxygen in the air of the system. 
No effect that could be ascribed to changes in the oxygen content 
of the air was observed until the last day of the experiment. On 
that day not only water vapor and carbon dioxid, but oxygen also 
was removed from the system by passing the circulating air through 
a solution of potassium pyrogallate before returning it to the 
chamber. This was continued until the proportion of oxygen in 
the air, which was only 18 per cent at the beginning of the period, 
was very greatly reduced. After a few hours the circulation of air 
was stopped and the water vapor and carbon dioxid allowed to ac- 


HEAT PRODUCTION OF HONEYBEES IN WINTER. 1133 


cumulate in the air of the system in which there was a deficiency 
of oxygen. The effect on the activity of the bees was soon apparent; 
the temperature curves, which for some reason had begun to rise, 
very shortly turned in the opposite direction and continued to fall 
for about 12 hours. The proportion of oxygen was then 12 per cent 
and it was thought that the bees had probably been suffocated. Eight 
hours before the time at which the period would regularly end the 
air of the system was again put in circulation and water vapor and 
carbon dioxid removed, oxygen being also removed at the same time. 
This was continued until the close of the period (which was also 
the end of the experiment) in order that the air of the system might 
be quite thoroughly freed of carbon dioxid. After the circulation 
of air was resumed the bees again indicated that they were living, 
and during the time that the air-purifying system was operating 
their activity increased until by the end of the experiment the tem- 
perature curve had reached as high a point as at any time during 
the course of the experiment, even though the proportion of oxygen 
in the air was low. Analysis of the sample taken at the end of the 
period showed only 7.3 per cent of oxygen. 

If the decrease in the activity of the bees in this instance was due 
to atmospheric conditions in the hive, the cause was probably excess 
of carbon dioxid and water vapor rather than deficiency of oxygen. 
Though the proportion of oxygen in the air was decreased from 18 
to 12 per cent in 16 hours, it is doubtful if this alone would have 
an appreciable effect upon the physiological activity of the bees. In 
experiments with men in atmospheres about as deficient in oxygen: as 
this, there was no noticeable effect upon their metabolism. In these 
experiments, however, there was no such excess of carbon dioxid and 
water vapor as in the experiment with the bees. 

It is possible, as intimated on page 6, that the reason for the 
increase in activity of the bees after the circulation of air was re- 
sumed may have been physical disturbance. Since it was thought 
that the bees were dying, movement about the laboratory was some- 
what less restricted when the air-circulating device was started, al- 
though care was still taken to avoid jarring the calorimeter. The 
circulation of air through the calorimeter could hardly have caused 
any disturbance of the bees, because the low rate, while sufficient to 
keep the air in motion, could not produce any current that would stir 
the hive. It is also possible that, since the removal of oxygen from 
the air was continued during this period, the proportion of oxygen 
in the air eventually became so low that the bees had to respire more 
rapidly to obtain a sufficient quantity of this gas. It would be ex- 
pected, however, that this effect would be manifested somewhat later 
in the period than the time at which activity was renewed. 
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In considering the circumstances on this last day of the experi- 
ment with bees it is interesting to recall observations made in the 
study of the effect of ventilation on men, that the sensations produced 
by “bad” air are not experienced when the air is stirred. If this 
indicates an actual difference in physiological conditions in the differ- 
ent circumstances, then it is not inconceivable that something analo- 
gous to this was true of the bees on this day. The stirring of the 
air when the circulation was resumed may have served to remove 
some cause of depression that was effective when the circulation was 


stopped. 
SUMMARY. 


In the colony of bees under observation in the respiration chamber 
the expenditure of energy was reduced to the lowest limit by the 
maintenance of favorable temperature and by the avoidance of all 
disturbing factors, so far as possible. Under these circumstances, 
rarely found in the apiary, the energy produced by the bees, as 
measured by the carbon dioxid and water produced and the oxygen 
consumed, was greater, according to body weight, than that pro- 
duced by a man when working at hard manual labor, when we take 
into consideration the fact that the work was done by only a rela- 
tively few of the bees in the cluster. Even assuming that the work of 
the period were equally divided among the bees, their energy output 
per unit of body weight is higher than that of the average laborer. 
When we take into consideration the fact that usually the bees do 
not have such favorable conditions in winter as these bees had, it is 
clear that the energy output is enormous in the average aplary. 
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PURPOSE OF INVESTIGATION. 


The use of a pine-oil emulsion made from “steam” or “steam- 
and-solvent” process pine oil was advocated by Stevenson (18),! of 
the Hygienic Laboratory of the United States Public Health Service, — 
in 1915, for general disinfecting purposes. He stated that such a 
product has a ace ienic Laboratory phenol coefficient of 4 to 6, which 
“remains practically constant for about two months. After that a 
noticeable deterioration occurs. Samples four months old show a 
phenol coefficient of about 3.5.” According to McCoy, Stimson, and 
Hasseltine (13), “ Hygienic Laboratory pine-oil disinfectant * * * 
is well adapted to the disinfection of intestinal discharges, but ap- 
pears to be deficient against pyogenic organisms,” and “in the pres- 
ent state of our knowledge the use of this preparation should be con- 
fined to bacillary infections such as typhoid fever, cholera, and ba- 
cillary dysentery.” In October, 1917, Walters (31) pointed out the 
fact that pine oil is very much less active than phenol against the 
Staphylococcus aureus. 


17The figures in parentheses refer to the bine at the end of this i itehe, 
5631 7—-21 
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Pine-oil products of the composition recommended by the Hygienic 
Laboratory and of similar composition have been put on the market 
by a number of manufacturers. Many of the commercial so-called 
pine-oil disinfectants are adulterated with kerosene and other mineral 
oils, and their phenol coefficients fall far below that found by Steven- 
son (18) for the Hygienic Laboratory pine-oil disinfectant. 

The work reported in this bulletin was undertaken for the purpose 
of determining the physical, chemical, and disinfectant properties of 
pine-oil and other pine-distillation products in order to secure data 
to assist in the detection of the adulteration of commercial products, 
as well as to check up the statements concerning the deterioration of 
pine-oil disinfectant and its peculiar behavior against certain patho- 
genic organisms. 

PRODUCTION OF PINE OIL. 


Pine oil is obtained by the distillation of pine wood in closed re- 
torts. It is an essential oil the odor of which varies from a pleasant 
pine to a disagreeable empyreumatic, depending on the method of its 
manufacture and the refining processes used. There are two general 
processes for making it—destructive distillation and the so-called 
steam or steam-and-solvent method. The wood used is the same in 
either case. 

In the early days what was considered to be a vast, inexhaustible 
pine forest, beginning in North Carolina, extended down the coast 
through Florida and the Gulf States to eastern Texas. Soon the 
turpentine and lumber industries took most of the standing timber, 
and they have moved steadily south and westward from North 
Carolina, where they started, until they have almost reached the end 
of the forest in Louisiana and Texas. These industries left in their 
wake a large amount of waste in the form of stumps and dead and 
down timber. In the course of time, the outer layer rots away from 
this timber, and the resinous heart material remains, forming 
what is termed throughout the South “lightwood,” so called be- 
cause it is used to make fires and for lights, not on account of its 
density. As a matter of fact, it is heavy, some samples having a 
density as high as 1.075 (30). This is the wood which is used for 
distillation. Most of it comes from the longleaf southern pine (Pinus 
palustris), although commercially any wood that is “ fat ” enough, 
or contains enough resinous material, is used. This includes small 
amounts of slash pine (Pinus heterophylla) and shortleaf pine 
(Pinus echinata) (8) (19). Much of the wood is obtained in the 
course of clearing land for agricultural purposes. 


DESTRUCTIVE DISTILLATION. 


The crude beginnings of destructive distillation are to be found in 
charcoal burning (27), which was carried out in open trenches, the 
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combustion being controlled by partially covering the wood with 


- earth. Tar and charcoal were the only products recovered. Then 


came the beehive oven, operated in much the same way, which re- 
covered the more volatile parts of the distillate. 

The first retort plant, started about 1872 (14) (19), was not very 
successful for a time. It consisted of a series of retorts heated by 
fires underneath, and all the distillate was run together. This prod- 
uct was used mainly for the preservation of wood. Many people 
were experimenting with the idea, however, so that by 1888, accord- 
ing to Clark (5), the process of destructive distillation as applied to 
wood (longleaf pine) was an established and growing industry in 
the Southern States. 

During this period many patents were taken out and many varia- 
tions in the method of distillation were tried. The products marketed 
were charcoal, tar, pitch, creosote oils, and ght oils. The light oils, 
which contained turpentine and pine oil, were not refined. In fact, 
it was not until about 1900 (7) that wood turpentine came into com- 
mercial notice, and even then the samples contained so many impuri- 
ties that they could be used only for certain purposes and could be 
sold only at a decided reduction on the price for gum turpentine. 
Since the market for these oils was limited, the makers turned to 
the specialty market and sold them for secret uses, so that very often 
it was the maker who had the best selling agency, not the best plant, 
that succeeded. French and Withrow (7) cite the case of one firm 
having 100,000 gallons of a certain oil which they could not sell at 
5 cents a gallon, while another firm could not supply its customers 
at 18 cents a gallon with the same product, but would not buy from 
the first for fear of future competition. The oils were used for 
paints, varnishes, stains, insecticides, disinfectants, medicinal prod- 
ucts, and numerous other things. 

After 1902 (23), when the steam-distilled wood turpentine came on 
the market, the destructive wood turpentine was also more thor- 
oughly refined. Indeed, so much of the unpleasant odor was elimi- 
nated that in many instances it could be made to take the place of 
gum turpentine. About the same time the pine oil was also refined to 
a higher degree, and came to be commercially known as such, al- 
though it is still marketed also under various trade names. 

At present the products of distillation are more or less standard- 
ized, but the plants vary in minor details. The capacity of the re- 
torts varies from 1.to 11 cords. The retorts may be cylindrical or 


rectangular in cross-section and either horizontal or vertical. Some 


of them are heated by fires directly underneath and some by hot gases 


drawn through fiues in the retort. The retorts also are heated to a 
. higher temperature during the distillation in some plants than in 
_ others. The details depend to a large extent on the ideas of the man 
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in charge and on what he considers to be his most important product. 
If it is charcoal, he will heat longer and at a higher temperature; if 
it is wood turpentine, he will heat carefully at first; and so on. 

The methods in use in the spring of 1919 were in general as fol- 
lows: The ightwood is brought to the plant in cordwood lengths, or 
shorter, and split to about the size of ordinary cordwood. The stump- 
wood, of course, is very crooked and does not pack well, but is usually 
richer in resinous material than the upper timber. This wood may 
be packed in the retort by hand as received, or after being cut into two- 
foot lengths, or it may be loaded on cars which are run into the re- 
torts. The retorts are then sealed, steam run in to displace the air, 
and firing is begun. At first a mixture of aqueous distillate and light 
oils comes over. This contains most of the turpentine and pine oil, 
and the heat is kept low until it is over. Then the receiver is changed 
and the heat increased for the destructive part of the distillation. 
A fairly large amount of gas is formed in this part of the operation 
and is usually employed for firmg. The heavy oils, which contain 
most of the tar oils, are gathered in a tank. This material may or 
may not be separated into two fractions. The tar may be distilled 
from the retort or it may be allowed to run out from the bottom of 
the retort through a water seal. When the distillation, which takes 
from 18 to 48 hours, is finished, the retort 1s permitted to cool down so 
that the charcoal will not take fire when it comes into contact with 
the air. Some plants provide covers about the size of the retort into 
which the cars containing the charcoal are drawn, and any fire is 
smothered by shutting off the air. Thus, less time between charges 
is lost, and the retorts are heated to some extent for the next distilla- 
tion. Jn other plants it is necessary to cool the retorts sufficiently to 
permit the removal of the charcoal by hand, or even to allow a man 
to go inside to repack the retort. This usually causes a decided loss 
of time in the distillation cycle. 

The oils are refined by fractional distillation in steam stills, re- 
peated once or more according to the purity of the product desired, 
and distilled once, at least, from over soda solution to remove the 
creosote oils. The products are a wood naphtha, apparently quite 
similar to rosin spirits, wood turpentine, pine oil, tar oil, tar, pitch, 
and creosote. Owing to the heavy demand for flotation oils in the 
past few years, however, a very large amount of the oil has been sold 
unrefined for this purpose. 

The yields of oils vary with the amount of resinous material in 
the wood and the methods employed in the distillation. Another 
factor in the reported variations of yields is that results are usually 
reported as so much a cord, while the wood charge is weighed rather 
than measured, the weight called a cord varying from about 3,500 
to 5,000 pounds. Yields of total crude oils claimed vary from 40 to 
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120 gallons a cord, and the yield of pure pine oil was given as 1 to 
4 gallons a cord. Veitch and Donk (28) give, for a cord of 4,000 
pounds, a yield of from 36 to 120 gallons of crude oils and from 
2 to 5 gallons of pine oil. At present the lower value may be par- 
tially due to the fact that the distillers must use poorer grades of 
lightwood than was necessary heretofore. — 

The following diagrammatic scheme shows the products of the de- 
structive distillation of hghtwood. 


Lightwood. 


Distilled destructively. 


| | | 
Aqueous liquor Gasused Lighter oils. Heavy oils. 


used for alcohol for fuel. Ko | Tar. Charcoal 
and acetates or Distilled. to market, 
thrown away. Steam 
distilled. N : ie Sear 
Dal 
NS 
Light oil. Tar oil. Tar. 
Creosote. Light oil. 
Steam distilled over soda. 
| PM sakes 06) 0 Se NAMM SACS RE YN 
Wood naphtha. Turpentine. Pine oil. Aqueous solution of creosote. 
Neutralized. 
Creosote. 


STEAM DISTILLATION. 


Steam distillation of wood for turpentine and pine oil came later 
than the destructive distillation. Patents for this process were 
issued as early as 1864, but, according to Teeple (23), its rapid de- 
velopment did not begin until 1902, probably because of the fact 
that the price of turpentine, the main product, did not reach paying 
levels until that time. 

Many variations of the steam process, including the use of super- 
heated and saturated steam, various pressures, various shapes of 
retorts, and different methods of steam circulation were patented; 
but finally practically the same method of operation was universally 
adopted (23). The wood is“ hogged” (chipped), sometimes shredded, 
put in retorts, and subjected to a saturated-steam extraction. At the 
outset little or no pressure is used on the steam. When the volatile 
products decrease, the pressure is raised 10 or 15 pounds and sub- 
sequently reduced, when the steam and volatile products come out 
from the chips together. This increase and reduction of pressure is 
repeated several times. A yield of from 10 to 17 gallons a cord 1s 
obtained. 
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Probably the first wood turpentine sufficiently refined to compete 
with gum turpentine was put out by these plants. They are also to 
be credited with early refining of pine oil. By 1908 they were selling 
it in tank-car lots (20). Most of the steam distillation plants, how- 
ever, were unable to exist on the low turpentine market of 1911-12, 
so that by 1913 no plants were operating, except one or two on saw- 
mill waste. In the spring of 1919 none were known to be in oper- 
ation other than in connection with sawmills. 

The methods used on sawmill waste are somewhat different from 
those used on lightwood. The wood is “hogged” and run into the 
extractors. Steam is turned on and extraction begun. The period 
of steaming is much shorter than in the case of lightwood, because 
there is usually a large amount of waste wood to work on, and 
since the distilling plant is never large enough to treat all of the 
waste by complete extraction, it pays better to distill the part of 
the oil that comes off easily and then discard the chips than com- 
pletely to extract a smaller amount of wood. As a rule, the saw- 
mill refuse is partly selected so that the distillation plant gets the 
most resinous part of the waste, including box facings and rich 
butts. Still, the yields are very low. The oils are separated from 
the aqueous distillate and fractionally steam distilled in steam- 
heated stills to give wood turpentine and pine oil, which are the only 
products obtained by this method of manufacture. 


STEAM-AND-SOLVENT PROCESS. 


As the rosin is left in the waste wood by the steam process the 
problem of recovering it arises. The wood, being already shredded, 
is in good condition for extraction, and so the process of extraction 
with a volatile solvent is added to the steam process. As carried 
out at present, the lightwood is first “ hogged,”’ then shredded, and 
put into large extractors. Steam is turned on and steam distillation 
continued as long as an appreciable amount of oils comes over. Then 
the steam is turned off, a light petroleum distillate turned in, and 
extraction with this continued for some time with heating. When 
practically all the rosin is extracted the solvent-rosin mixture is run 
into a storage tank, and the chips are steamed to recover residual 
solvent, after which they are used for fuel. The oil from the aqueous 
layer is fractionally distilled into wood turpentine and pine oil. 
The solvent-rosin mixture is fractionated into solvent, pine oil, and 
rosin. The pine oil obtained from this process contains small 
amounts of the solvent, and for most commercial purposes it is sold 
mixed with the pine oil obtained from the steam part of the process. 
A diagrammatic scheme of the process is as follows: 


PINE-OIL AND PINE-DISTILLATE PRODUCT EMULSIONS. vi 


Lightwood. 
| 
Hogged, shredded, — steam distilled. 


Wood, extracted with Aqueous layer of distillate Oil laver of distillate fraction- 
petroleum distillate. discarded. ally steam distilled. 


he | 
Wood steamed to recover Solution fractionated. 
solvent, then used as fuel. 


[ i Wood 
Solvent. Rosin. Pine oil. turpentine. 


CHEMICAL COMPOSITION OF PINE OILS. 


Steam-distilled and steam-and-solvent process pine oils are pleas- 
ant-smelling oils, having the characteristic pine odor. Teeple (20) 
says that the specific gravity ranges from 0.935 to 0.947, depending ~ 
on the content of lower boiling terpenes, that a good commercial 
product will begin to distill at from about 206° C. to 210° C., and 
that 75 per cent of it will distill between the limits 211° and 218° C. 
On an oil of density 0.945 at 15.5° C. he found an index of refraction, 
for the D line, of 1.4830. Schimmel & Co. (17), working on a sample 
with a density at 15° C. of 0.9536, found an index of refraction at 
20° C., for the D line, of 1.48537. The bulk of the sample distilled 
between 190° and 220° C. and 5 per cent between 160° and 190° C. 

The first recorded work on the chemical composition of pine oil is 
that of Walker, Wiggins; and Smith (30), who concluded that this 
oil is a terpineol. Teeple (20) showed that the essential constituent 
of pine oil is a terpineol, probably alpha terpineol. Schimmel & Co. 
(17) report the following constituents: Camphene, alpha pinene, beta 
pinene, |-limonene, dipentene, cineol, gamma terpinene, alpha ter- 


-pineol in large proportions, borneol, methyl chavicol, fenchyl alcohol, 


and camphor. The first seven of these, all of which boil at 180° C. 
or lower, doubtless are normal constituents of wood turpentine, and 
are found in pine oil because of incomplete separation. The last five 
have boiling points higher than 200° C. and are, therefore, probably 
normal constituents of pine oil. 

The pine oil from destructive distillation varies much more than 
that from these processes. Chemically it is presumably a mixture of 
the oil described in the preceding paragraphs with oils formed by the 
destructive distillation of rosin and wood. The relative proportions 
of the two parts will vary with the process of distillation. In general, 
the distillation takes place over a somewhat wider range than in the 
case of the steam-distilled product. 
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In the spring of 1919 samples of pine oil were obtained from all 
the manufacturers using the steam and steam-and-solvent processes 
known to the Bureau of Chemistry, as well as from most of those 
known to be doing destructive distillation. Some of those employing 
the destructive distillation method were working at the time on crude 
oils only. From these makers samples of the crude fraction from 
which the pine oil would be obtained were secured. 


METHODS OF EXAMINATION. 


Specific gravity.—The specific gravity was taken with a Westphal 
balance at 20° C. 

Distillation.—Distillation was conducted in an ordinary 250 ce. 
distilling flask, using 50 cc. samples, and was at the rate of about one 
drop a second. The temperatures are uncorrected. 

Resinous material.—tin the case of the pine oil the content of resin- 
ous material was very small, and it was determined by shaking out 
the sample with two portions of 25 per cent sodium hydroxid solu- 
tion, washing the solution twice with ether, acidifying the alkaline 
extract with dilute sulphuric acid, extracting the resinous material 
with ether, taking down on the water bath, and weighing. In the 
case of the wood naphtha and the crude distillates it was determined 
as directed under “ Phenols.” 

Phenols.—The total alkali-soluble material, extracted as described 
under “ Resinous material,” was steam distilled after acidifying with 
dilute sulphuric acid, and the distillate saturated with salt and ex- 
tracted with ether. The ether solution was taken down on the water 
bath and weighed as phenols. The residue in the distillation flask 
was shaken out with ether, the ether evaporated off, and the residue 
weighed as resinous material. With ferric-chlorid solution, all the 
phenols gave a blue coloration, changing to brown on standing. 
With solid potassium hydroxid and chloroform, they gave a reddish- 
purple color, indicating the presence of guaiacol. 

Unpolymerized vesidue-—Twenty cubic centimeters of exactly 38 N 
sulphuric acid, in a graduated narrow-neck Babcock bottle, were 
cooled in ice water; 5 cc. of the oil to be examined were slowly added 
and mixed, care being taken that the temperature was kept below 60° 
C. When the mixture no longer warmed on shaking, it was thoroughly 
agitated, the bottle was placed in a water bath heated to from 60° 
to 65° C. for 10 minutes, and the contents were thoroughly mixed 
by vigorous shaking six times, for one-half minute each time, dur- 
ing the period. The bottles were then cooled to room tempera- 
ture and filled with concentrated sulphuric acid until the contents 
came up to the graduations in the necks of the bottles. They were 
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then centrifuged at 1,200 revolutions per minute, for 5 minutes, and 
the volume of unpolymerized material read off. 

Refractive index—The refractive index was determined on an 
Abbé type refractometer, the temperature being kept at 20° C. 


RESULTS OF EXAMINATION. 


The results on the steam and steam-and-solvent process pine oils 
are given in Table 1. 


TABLE 1.—Composition of steam and steam-and-solvent process pine oils. 


; { { 


Wabor Refrac- Oil dis- | Distil- : 

Ae Method of manufac- | Density | tive in- Water tilled late, Unpoly- | Resinous 
N y ture, at 20° C. | dex at : below 190°- | merized. | material. 
mo 7 Ob 190°C. | 220°C. | 


| 


Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
a OFS SUC ATI amar 2 As Laas. 0. 932 1.4870 | Trace. 3.0 87. 6 2.0 0. 09 
31859. . |... - LO Ra aks a . 942 1.4848 0.6 1.8 94.6 | 1.2 SO 
31860. ..j....- LOS oe Rae) -945 ) 1.4833 8 122 92. 0 | 12 05 
31705...| Steam-and-solvent.. .. . 930 1, 4820 1.0 3.6 92. 0 | 1.2 Sile 
OG eee pace CORRE Ge Gea etek .927 | 1.4820 6 7.0 89.0 | 2.0 227 
SIO Mees aces CO OS ee ear ce - 932 1. 4835 4 4.0 92.4 aye) . 20 


i 


These oils, although obtained from widely separated points, are 
quite similar according to these analyses. The densities vary from 
0.927 to 0.945, and the refractive indices from 1.4820 to 1.4870. In 
no case did the water exceed 1 per cent or the resinous material 0.5 
per cent. The distillate between 190° and 220° C. was from 87.6 to 
94.6 per cent. 

The destructive-distillation pine oils vary much more in their 
properties, as will be seen from the results in Table 2. 


TaBLe 2.—Composition of destructive-distillation pine oils. 


xt a ‘ Refrac- gris: Distillate ac ‘ = 
ee ensity | tive in- r tille ° npoly- | Resinous 
Laboratory No. }at 20° C. | dex at Water. below one C merized. | material. 

20° C. 190° C. eal 

Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
Bee oboe oes PE aN laa ‘ 0. 893 1. 4868 Trace. 47.0 50. 2 0.8 0.02 
FSIS er — es ST pe Sar mm en . 903 1, 4920 Trace. 14.8 82. 0 .8 .38 
SSO gS Sa SN Et a a as Si . 929 1, 5000 None. None. 98.0 8 - 10 
SHURA Eich ey 4 Since a eae . 949 1.4995 0.4 Trace. 91.4 8 -10 
‘SBN ey Se Se SL aed A Nee a . 944 1, 5035 Trace. | 11.0 65. 4 -8 112,50 
PA cepa te ec ade eh . 886 1, 4945 Trace. | 65.2 32.4 8 11.70 


1 Contained appreciable amounts of wood-tar phenols or creosote. 


The densities vary from 0.886 to 0.949; the refractive indices from 
1.4868 to 1.5035; the distillate below 190° C., from none to 65.2 per 
cent; and the alkali-soluble material from 0.02 to 12.5 per cent. In 
color the oils vary from a light yellow, similar to that of steam- 
process pine oil, to a dark reddish brown. Certain of them are al- 
most free from the smoky odor characteristic of destructive wood 
distillates, while others are heavy with it. 
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Since it was desired to determine whether other oils from the de- ° 
structive distillation of wood are active germicides, commercial sam- 
ples of these also were collected and the samples analyzed (Table 3). 


Taste 3.—Composition of commercial samples of destructive-distillation 
pine oils. 


Oil distilled. 


Y Refrac- 2 

Veber Br Description of ren tive Resin Phe- | Unpol- 

No. sample. at 20°C,| index |“¢o-ja1, | Bols. | Water. | pojoy, | 160°C. | 180° C. An 

: slato0e@y ven Gas 160° C, | to 180° | to. 220° | ™Z°°- 
C, C. ; 

Per ct2\\“Perict. |) Per ct. | Per ct: | "Pencts (PB erictanleerscts 
31710....| Wood naphtha....| 0. 869 12, SO) ee. None 34.0 56.0 6.0 0.8 
ane HEP | Ra oe IGS PE ea . 869 2.07 0.54 | None 83.0 Ne (I Bits) 
MOREE 7 Osean ia aaa . 868 . 74 2.43 | None 79.0 16 NOs eee 4 
31717....| Crude light oil..... . 919 11. 90 3.85 | None 12.0 39. 6 21.0 | Trace. 
SL 2OR ese eee GOS re as . 909 2.96 5.30 | None 25.0 39.6 28. 4 .3: 
ae eee ke eee Welt Bente: i: ane ae 4.40 | None 4.0 31.0 27.0 r 4 
‘ airs eavy crude oil...| 1.028 7.40 6. 20 0.6 4.0 8.0 16.0 one. 
31718....| Entire crude oil...| .975 20. 10 5.80 | None 19.4 14.6 12.8 0.8 

SUT QT So ahs |niean GOs esas 1.020 37, 90 4. 80 EO 6.0 8.0 15.0 | Trace 

O22 ee | Sees (soe ete a Kon: 1.003 | 26.80 6. 40 8 6 4 10.0 20.0 | Trace. 

Sli Zone Meare Olas ean 1.049 | 31. 30 9.70 1.0 1.6 (0) 8.0 | None 
SE 26.5 3% 2) als Oa Rae Atanas 1.015 22, 60 6. 00 4 2.0 6.0 18.0] Trace. 

Hi | 


1 Contained wood-tar phenols which were not separated. 


Tt will be noted that there is a rough relation between the boiling 
points, densities, and indices of refraction of the crude oils, those 
with the lower boiling points having the lower densities and lower 
refractive indices. The unpolymerized residue is in all cases less 
than 1 per cent. The resinous material and phenols are high in the 
crude distillate, in some cases as much as 40 per cent. 

Pine oil obtained by the steam or steam-and-solvent process is a 
very uniform product. That. obtained from destructive distillation 
is much less uniform. It consists of the same compounds as the 
steam-distilled product, together with the distillation products of 
rosin and wood in various proportions, depending upon the particu- 
lar manner in which the distillation was conducted. 

The crude distillation products also vary greatly in their composi- 
tion, depending on the practice at the plant where they were made. 

The unpolymerized residue in the case of all the products of pine 
distillation is low, 2 per cent or less, except in one case in which the 
oil had been in contact with petroleum distillate in the course of 
manufacture and probably still contained a small amount of it. 
Since petroleum oils, of course, give high polymerization residues, 
this provides a method for detecting the adulteration of pine oil with 
kerosene or other mineral oil fractions. 


PREPARATION OF PINE-OIL EMULSIONS. 


All of the samples collected, which were fairly representative of 
the products of destructive distillation of the longleaf pine as carried 
out commercially, were made into emulsifiable liquids by the method 
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given for the Hygienic Laboratory pine-oil disinfectant (18), with 
certain modifications in some cases. 

The oil, rosin, and alkali solutions were mixed in the following 
proportions and according to the following directions: 


Grams. 
(Ce ye tes oi ag De eS el BREE fs 8 lic Se eA EN TOI a 1, 000 
Rosin__=___ MSS EB EARN G2 SERINE a) aosseteess 400 
25 per cent sodium hydroxid solution_--_-______ Nae aI ais 200 


The oil and rosin were heated together in a covered porcelain ves- 
sel until all the rosin dissolved. The mixture was cooled to 80° C., 
the sodium hydroxid solution added, and the liquid violently stirred 
for at least 10 minutes. Sufficient water was added to make the 
mixture to the original weight, and the preparation cooled. It will 
be noted, of course, that only the steam or steam-solvent oils are used 
in the Hygienic Laboratory pine-oil disinfectant. Oils Nos. 31717, 
31718, 31719, 31725, and 31726 already contained so much resinous 
material that they did not emulsify well when the full amount of 
rosin called for by the Hygienic Laboratory formula had been added 
to them. Consequently, less rosin was used in these cases, one-half 
the specified amount in the case of Nos. 31717 and 31718, and no 
additional rosin in the others. The usual amount of sodium hydroxid 
solution was added in these mixtures. In mixing with water all 
gave fair emulsions. 

These products were then used for determining the bactericidal 
efficiency, the results of which are given in the following pages. 


DISINFECTANT ACTION OF EMULSIONS OF PINE-OIL AND OTHER 
PINE-DISTILLATION PRODUCTS. 


STEAM-DISTILLED AND STEAM-AND-SOLVENT PROCESS PINE-OIL EMULSIONS. 


Stevenson (18) claimed for a pine-oil emulsion made from steam 
or steam-and-solvent process pine oil, advocated by him in 1915 as 
a general disinfectant, a phenol coefficient of from 4 to 6, and stated 
that it could be used in any dilution up to s4,, according to the time 
it was allowed to act. The dilution recommended for practical use 
seems to have been based solely on the Hygienic Laboratory phenol 
coefficient. Stevenson also stated that the preparation deteriorates 
with age. Later McCoy, Stimson, and Hasseltine (13), and Walters 
(31) called attention to the fact that this pine-oil disinfectant, al- 
though showing a high disinfectant value against organisms of the 
typhoid group and certain others, is much less efficient than phenol 
or cresol against other common pathogenic organisms, notably 
Micrococcus aureus. 

In order to check these various statements, six samples of pine oil 
were prepared according to the directions given on page 11 of this 
bulletin, and their Hygienic Laboratory phenol coefficients determined 
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immediately after making, at the end of a month, and in from 12 to 
13 months. In these tests Armour’s peptone was substituted for 
Witte peptone, which was difficult to obtain and not of uniform 
quality. The same lot of peptone was used throughout, but the meat 
extract used in the broth was from two different batches, the one 
empioyed at the end of the experiments being much darker than the 
other. The tests were made by two operators using the same ma- 
terials. . 

When freshly made, these six samples gave coefficients varying 
from 3.42 to 4.34. At the end of a month the same samples gave 
coefficients ranging from 3.31 to 4.19, and at the end of 12 months 
they gave coefficients ranging from 3.14 to 4.23. The greatest single 
variation obtained was a drop from 3.85 when freshly made to 3.14 
at the end of a year. The average of the coefficients obtained on these 
six freshly made preparations was 3.88. At the end of the month the 
average was 3.74, and at the end of 12 months the average was 3.66. 
This would seem to indicate a deterioration of less than 10 per cent 
in one year. Taking into consideration the limitations of the test, 
however, it is evident that this apparent deterioration is practically 
negligible. 

With respect to dilutions, none of the samples examined were uni- 
form in killing B. typhosus in 4,5 dilution in 15 minutes, and two 
failed to kill in 34, dilution in this length of time. While it is 
probably true that a 34, dilution would have killed if allowed to 
remain in contact with the organism for an indefinite time, yet, con- 
sidering the difficulties of practical disinfection as compared to the 
artificial test, it is evident that a +3, dilution is too high to recom- 
mend even for B. typhosus. Under the circumstances it would be 
much safer to recommend a dilution of not over 1 in 100 when used in 
cases of typhoid fever. 

In testing the efficiency of the product against Micrococcus aureus, 
several strains of this organism were employed, as it varies markedly 
in its resistance to pine-oil preparations. In all, four strains were 
tested. These were given laboratory numbers 200, 202, 203, and 204. 
No. 200, a stock strain over five years old, formerly used for class 
demonstrations, at that time gave typical lesions in the rabbit. At 
present it is practically nonpathogenic. Nos. 202 and 203 were 
freshly isolated by the writer from infections in the finger and neck. 
No. 202 caused abscess formation in the rabbit. No. 203 was non- 
pathogenic for this animal. No. 204 was a freshly isolated strain ob- 
tained from the United States Navy medical school through the 
courtesy of Dr. Pryor. It killed the rabbit, when injected intra- 
venously in dosage of 2 cc. broth culture, in from one to two days. 
The lesions produced were those of septicemia. AIl the strains pro- 
duced pigment on potato, and microscopically and culturally seemed 
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typical. They could be differentiated one from the other only by 
animal inoculation and by the difference in resistance shown by one 
of them to pine oil. 

In testing the pine-oil emulsions against these strains the Rideal- 
Walker technique was used, and, in order to guard against possible 
error through contamination, the pathogenic strains were, in at least 
one test, passed through a rabbit after recovery from the pine oil. 

No. 200, the old stock strain, was found to be the most variable in 
its power of resistance. It was tested against all six samples of the 
Hygienic Laboratory pine-oil disinfectant, and gave R. W. coeffi- 
cients ranging from none to 1. In no case, however, was it killed in 
15 minutes by a dilution of 45. The variability of this strain made 
it obviously unsuited for experimentation, for which reason the other 
three strains were obtained. 

Nos. 202, 203, and 204 acted alike, and were found to resist 5 and 
10 per cent emulsions for 15 minutes. Since 10 per cent is too strong 
to make a satisfactory emulsion, it was evident that the product is, 
for all practical purposes, useless against these strains in any 
strength. 

In order to test the efficiency of pine oil against the spore-bearing 
group of bacteria, a number of experiments were made in which &. 
anthracis was employed as the test organism. Old neutral-agar cul- 
tures were used. To these sterile distilled water was added, after 
which small pieces of sterile filter paper were saturated in the result- 
ing mixture. These pieces of paper were transferred to test tubes 
containing 5 and 10 per cent dilutions of the pine-oil emulsion. 
After various intervals of time they were again transferred to tubes 
of broth, in order to free them from the pine oil, and finally trans- 


_ ferred to neutral agar. The tubes were kept at a room temperature 


of from 20° to 25° C. Two samples were tested in 10 per cent emul- 
sion and one in 5 per cent emulsion. Under these conditions pine oil 
failed to kill the spores of B. anthracis in 3 days. 


EMULSIONS OF DESTRUCTIVE-DISTILLED PINE OIL AND OTHER PRODUCTS OF 
DISTILLATION. 


In addition to the sample of Hygienic Laboratory pine-oil dis- 
infectant prepared by the method described by Stevenson, there are 
on the market a number of preparations made from inferior oils. 
These (page 9) are known as destructive-distilled pine oil, wood 
naphtha, crude light oil, entire crude oil, and tar oil. Experiments 
on these preparations were carried out in the same way as those on 
the Hygienic Laboratory pine-oil disinfectant. 

Five samples of the destructive-distilled pine-oil emulsions gave 
coefficients ranging from 1.71 to 3.42 when freshly prepared. At the 


end of a month the range was from 1.68 to 3.40, and at the end of 
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the year from 1.45 to 3.23. The greatest individual drop in one year 
was from 1.71 when freshly made to 1.45 at the end of the year. 
The average was 2.47 when freshly prepared, 2:52 at the end of 
the month, and 2.46 at the end of the year. No deterioration could 
be demonstrated. It should be noted that these samples varied one 
from the other more markedly than did the Hygienic Laboratory 
pine-oil disinfectants, one showing a coefficient of 1.71, another a 
coefficient of 3.42. 

Two samples of the wood naphtha oil emulsion were examined. 
One gave a coefficient of 0.70 when freshly prepared, 0.60 at the 
end of a month, and 0.60 at the end of a year. The other gave a 
coefficient of between 0.54 and 0.60 when fresh, 0.44 at the end of 
a month, and 0.45 at the end of a year. The slight decrease in the 
coefficient noted at the end of the first month is too small to indicate 
any definite deterioration. 

A sample of “light ” crude-oil emulsion gave a coefficient of 0.85 
when fresh, 0.75 at the end of a month, and 0.90 at the end of the 
year. A second sample, examined within a month of its manufac- 
ture, showed a coefficient of 0.84. At the end of the year the coeffi- 
cient was 1.03. 

A sample of the “heavy” crude-oil emuision had a coefficient of 
0.74 when examined in the first month. At the end of a year it 
was 0.78. 

A sample of emulsion made from the entire crude oil gave a coeffi- 
cient of 0.60 when fresh, 0.64 at the end of the month, and 0.64 at 
the end of the year. A second sample gave a coefficient of 0.74 at 
the end of a month, and 0.85 at the end of the year. 

Two samples of tar-oil emulsions showed coefficients of 0.82 and 
0.70 in the first month, and 0.84 and 0.83, respectively, at the end of 
a year. 

The action of these samples on J/. aureus and B. anthracis was 
similar to that of the Hygienic Laboratory pine-oil disinfectant. 
That is to say, when tested against J/. aureus strain 200, they gave 
Rideal-Walker coefficients ranging from none to 0.7, but when tested 
against strains 202 and 203, they failed to kill in any dilution. Like- 
wise they failed to kill B. anthracis in 5 and 10 per cent emulsions. 


’ 


CONCLUSIONS. 


Pine-oil emulsions made from steam-distilled pine oils, when 
freshly prepared, gave Hygienic Laboratory coefficients varying from 
3.42 to 4.34, the average being 3.88. At the end of 12 months the 
average was 3.66. 

-A disinfectant prepared from destructive-distilled pine oil is 
weaker as well as more variable in its germicidal power against B. 
typhosus than is the Hygienic Laboratory pine-oil disinfectant. The 
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samples examined gave Hygienic Laboratory coefficients of from 
1.71 to 3.42. 

Emulsions made from the other oils tested gave coefficients under 
1. These preparations failed to emulsify completely in 10 per cent 
concentration. 

Pine-oil emulsions made from various grades of pine oils failed 
to kill M@. aureus and B. anthracis in any dilution capable of emulsi- 
fication. 

In view of the results obtained these products should not be used 
for general disinfecting purposes. 

When using pine-oil emulsions against B. typhosus, it is safer, for 
practical purposes, to employ a solution of five times the strength 
capable of killing the organism in five minutes. Thus a product 
showing by the Hygienic Laboratory method a killing power of 
zh, should be used in a zt5, or 1 per cent, dilution. Ifa product 
will not give a dilution having a concentration five times that of the 
weakest concentration capable of killing B. typhosus in 15 minutes, 
and remain completely emulsified, it should not be used as a disin- 
fectant. 
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GRADES OF COTTON TESTED. 


The spinning tests herein described were conducted to determine 
the relative values of the following grades of cotton: 


Wowie dingersere (las ly ksi eke De I, L.M. 
Good Middling Yellow Tinged___---_-_--§_- TSE KEUL NG 
Middling Yellow Tinged_____________ a Nao Reta a Le M.Y.T. 
Low Middling Yellow Tinged____________ 10 NMEA Fe L.M.Y.T. 
Good. Middling Yellow Stained________________ G.M.Y.S. 
Middling Yellow Stained__________--_________________ M.Y.S. 
Good Middling Blue Stained__ ft | PRIUS SNAIL ie leer oy ees G.M.B.S. 
Middling Blue Stained_______ ES AN MTB 42s SSS No 1 Be a M.B.S. 


ORIGIN OF COTTON USED. 


The cotton for these tests was purchased by expert cotton classers 
of the Bureau of Markets for use in the preparation of the Official 
Cotton Standards of the United States for color for Upland tinged 
and stained cotton. 


1This cotton was classed by members of the committee authorized to hear disputes 
under the provisions of the United States cotton futures act. The spinning tests were 
conducted in the textile department of the North Carolina State College of Agriculture 
and Engineering, under the general direction of W. R. Meadows, cotton technologist, and 
were made by W. G. Blair, specialist in cotton testing, assisted by C. H. Folk, H. S. Cum- 
mings, and H. B. Richardson, assistants in cotton testing, and H. F. Upton, formerly 
assistant in cotton testing. 
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Upon receipt of this cotton in Washington it was again classed and 
stapled and only typical bales of each grade were included in the 
final selection. By using this selection, the bulk of the off-colored 
cottons from the various districts of the cotton belt were included. 

Table 1 shows the grade, weight, number of bales, length, and 
character of staple, point of origin, and the year in which the cotton 
was grown. 


TABLE 1.—Stock selected for spinning test on colored cotton. 


Grade. 


GEMsyenscues 


GeMoye. See 


MIVES sass 


G.M.B.S...-. 


MBS 2 iee=- 1 


| 


Origin. Crop. Remarks. 
Year. 
Little Rock, Ark....-- 1919-20 | Full on grade. 
Bay City, Lex. ~ 1919-20 | Shy because of pin leaf. 
New York, N. Y.....- 1917-18 
Atlanta, Ga....--..--- 1919-20 
-.-| Atlanta, Ga... .--| 1917-18 
...| Atlanta, Ga. .| 1917-18 
-| Atlanta, Ga.- 1917-18 
-| Atlanta, Ga-.- .-| 1917-18 
Little Rock. .......-..| 1917-18 
| 
Unknown-2>~2<\-5-- 1917-18 
222| Augusta.Ga-sc-2c-5-= 1917-18 
iAtdantanGa: =. s.ccoece 1917-18 
Savannah, Ga.....--.. 1917-18 
Memphis, Tenn.-...... 1917-18 
.| Memphis, Tenn...-.-- 1918-19 | Full 15/16 inch. 
Chattanooga, Tenn....| 1916-17 
Oklahoma City... ---- 1918-19 
Savannah, Ga........- 1918-19 
Memphis, Tenn....... 1918-19 
Atilantal Gascecsessse 1918-19 | 15/16 to 1 inch full. 
Memphis, Tenn....-.- 1917-18 
Memphis, Tenn....... 1918-19 
Memphis, Tenn......- 1918-19 | Fullinch. 
Atlanta Gawwesseccee 1918-19 | Somewhat gin-cut. 
MaconiGace-sssscncee 1918-19 
Greensboro, N.C-....--. 1918-19 
Augusta, Ga..--....-. 1918-19 
Greensboro, N. C.-.....| 1918-19 
Aisasta (Gases ens one 1917-18 
Memphis, Tenn....-.- 1915-16 


3 Staple | Character of 
Weight. length. staple. 
Pounds.) Inch. 

126 15/16 | Medium..... 
100 15/16 | Medium..-. 
115 15/16 | Medium..... 
140 15/16 | Medium..... 
481 
60 15/16 
60 15/16 
60 15/16 
60 | 15/16 
60 | 15/16 
300 
40 7/8 | Medium..... 
60 15/16 | Medium 
60 15/16 | Medium.--.-. 
60 15/16 | Medium..... 
60 15/16 | Medium..... 
230 
87 15/16 | Medium 
105 15/16 | Medium..... 
80 15/16 | Medium..... 
40 15/16 | Medium..... 
312 
100 1 | Medium....- 
106 1 | Medium..... 
60 15/16 | Medium...-- 
266 
133 15/16 | Medium..... 
84 1 | Medium..... 
30 15/16 | Medium..... 
247 
110 | 15/16 | Medium..... 
95 15/16 | Medium..... 
52 7/8 | Medium..... 
257 
105 15/16 | Medium..... 
100 7/3 | Medium..... 
107 1 | Medium to 
| hard. 


MECHANICAL CONDITIONS. 


The different bales of each grade of cotton were arranged around 


the hopper bale breaker in a semicircle. 


taken in rotation and placed in the hopper. 


A layer from each bale was 
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Each grade was opened during the afternoon, the opened cotton 
being placed in a bin and allowed to age overnight. It was not 
considered necessary to allow the cotton to age for a longer period 
because all the ties except two had been removed upon receipt of the 
cotton two months previously. 

Preliminary tests were made on the cleaning machines, Low Mid- 
dling cotton being used until the visible waste was approximately 
equal to that removed during the previous tests.2, This was done 
in order that the merits of the several grades of white and colored 
cottons might be put as nearly as possible on a comparative basis. 

The same mechanical conditions were maintained for all grades 
throughout the test. 

The relative humidity in the carding and spinning rooms was 
maintained as nearly as possible between 60 and 65 per cent during 
the entire test. 
PERCENTAGES OF WASTE. 

Accurate records were kept of the net amount of cotton fed to 
each cleaning machine, the amount of each kind of waste discarded, 
and the weight of the finished product. 

The waste percentages calculated from the above items are shown 
in Table 2. 


TABLE 2.—Percentages of waste from the different grades of cotton tested. 


White. Yellow Tinged. Yellow Stained. Blue Stained. 
Character of waste. 
L.M. |G.M.Y.T.| M.Y.T.|L.M.Y.T.|G.M.Y.S.| M.Y.S.|G.M.B.S.| M.B.S. 
PICKER WASTE.@ 
Per ct. | Per cent.| Per ct. | Per cent.| Per cent.| Per ct. | Per cent.| Per ct. 
Opener-breaker motes and fly 1.63 1.00 1.20 1. 87 0. 81 0. 86 1.36 2.08 
Finisher motes and fly......- - 83 — . 50 64 1.17 - 50 97 - 68 1.30 
Total visible........-.- 2. 46 1. 50 1. 84 3. 04 1.31 1. 83 2. 04 3.38 
Rryistloms seers sooo 2.93 .99 aa l?/ 1.12 225 1.50 125 1.70 
Total visible and invisi- 
Loy Voy See es Serene ee 5. 39 2.49 3. OL 4,16 1.56 3.33 2. 29 5. 08 
CARD WASTE.} 
Flat strippings..........-.--- PSB |r 2. 88 3. 32 3. 53 2. 64 3. 93 2. 57 2. 98 
Cylinder and doffer strippings . 62 -97 1a 1.16 il, 15 1.56 ao) - 96 
Motes and fly-......-.-.----- 2. 81 1.65 2. 02 4, 34 1.68 3. 57 1. 82 3. 25 
Sweepings <h. 323222 2. - 2. eli! 5 ily) 1 31 .18 pel .18 | 14 
. Total visible..........- 6.11 5. 67 6. 57 9. 34 5. 63 9. 23. 5. 32 7.33 
Merawasito lear a ae ke ee 28 c 1,24 c, 79 22 . 82 . 89 1.78 . 66 
Total visible and invisi- 
plese ese ieee 6. 39 4, 43 5. 78 9. 56 6.45 | 10.12 7.10 7.99 
THROUGH CARDS.. | 
Motal visible... ssgsce. ke 8. 23 7. 04 8. 21 11.99 6.85! 10.75 7. 24 10. 24 
Total invisible............... 3. 20 ce .22 40 1.33 1.06 2. 36 1.99 2.33 
Total visible and invisi- : 
TSR ee RES ee SE 11. 43 6. 82 8. 61 13. 32 7.91 | 13.11 9. 23 12. 57 
a Based upon net weight fed to bale breaker. b Based upon net weight fed to cards. ¢ Gain. 


2See U. S. Department of Agriculture Bulletin 591: Manufacturing Tests of the Official Cotton 
Standards for Grade, by William S. Dean and Fred Taylor. 1917. 
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The visible waste discarded by a cleaning machine can be governed 
by the settings used on that machine. 

The invisible waste can not be governed with any degree of accu- 
‘racy, since it depends upon the grade and character of the cotton 
and the relative humidity at the time the cotton is run. Table 2 
shows that there was a large invisible loss on the grade of Low 
Middling on the pickers. This loss is partly accounted for by the 
low relative humidity and high temperature existing while this grade 
was being run. (See Table 3.) 


TABLE 3.—Average temperature and relative humidity in picker and card room. 


| 
Room. L.M. |G.M.Y.T.|M.Y.T.|L.M.Y.T.|G.M.Y.S.|M.Y.S.|G.M-B.S.] M.B.S. 
| 
Pickers: ag on nol Ds SUG el hy Stee Cais SoH 
Average temperature... .. 81 85 86 90 | 85 79 77 88 
Average relative humid- | 
Tb Yee sesh cece cee 45 69 70 60 65 62 65 61 
Cards: 
Average temperature. .... 81 81 81 84 79 81 80 91 
Average relative humid- 
Ph epee Sai Nh ee 63 73 GO 69 | 68 64 71 63 


All grades except G.M.Y.S., M.Y.S.,and M.B.S. stood overnight between the pickers and the cards. 


If the total percentages of waste are used as a basis of value the 
following order is obtained: 

(1) Good Middhing Yellow Tinged; (2) Good Middling Yellow 
Stained; (8) Middling Yellow Tinged; (4) Good Middling Blue 
Stained; (5) Low Middling; (6) Middling Blue Stained; (7) Mid- 
dling Yellow Stained; (8) Low Middling Yellow Tinged. 


MOISTURE DETERMINATIONS. 


Samples of each grade of cotton were taken at each machine or. 
process, weighed on a sensitive equal-arm balance, placed in air-tight 
cans, and shipped to Washington, dried to absolute dryness, and 
reweighed on equally sensitive balances. The moisture content of 
each sample was then calculated. The results are shown in Table 4. 

The-low humidity conditions noted on the pickers while the Low 
Middling grade was being run are checked by the moisture content 
of the samples taken at this process. 


Taste 4.—Percentages of moistwre* in the cotton of the different grades at 
various points in the cotton-manufacturing processes. 


t 

Sample. L.M. |G.M.Y.T.|M.Y.T.|L.M.Y.T.|G.M.Y.S.|M.Y.S.|G.M.B!S.|M.B.S. 
Per ct.| Per cent.| Per ct.| Per cent.| Per cent.| Per ct.| Per cent.) Per ct. 
Raw cotton from bale breaker| 5. 59 7.47 6. 55 6.78 7.18 7.75 6. 44 6.72 

Lap from opener-breaker lap- 
| Le Ay Sg Mens Pe 4.17 8. 28 7.58 6. 72 7.47 6.95 6. 67 6. 67 
Lap from finisher picker-.-.-. 4.17 8. 64 7.70 6. 61 7. 53 7.41 6. 49 5. 88 
Sliver from cards............- 5. 04 8.17 6. 89. 6. 44 6.95 6. 49 6. 38 5. 71 
Sliver from finisher drawing..| 6. 21 7. 64 7. 47 6. 21 7. 24 7.18 6. 61 5. 93 
Roving from fine frame..-....- 8. 51 6. 78 6. 83 6. 78 7.00 6. 38 5, 26 5. 76 
PPA ara hiaater aie wey peed oe Se 6. 67 6. 49 5.99 7. 24 6. 04 6. 38 5. 54 5. 76 


1 Percentages expressed as ‘‘regain.’’ 
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STRENGTH OF YARNS. 


Each grade of cotton was spun into 22’s yarn. The turns per inch 
inserted were 19.9, 21.1, and 22.3, using twist multipliers of 4.25, 
4.50, and 4.75, respectively. 

In the cotton-testing laboratory at Washington each grade and 
twist was reeled into skeins of 120 yards and broken under constant 
relative humidity conditions of 65 per cent at 70° F. 


Taste 5.—Comparing the breaking strength of 22’s yarn with different twists. 


Turns 
Twist multiplier. per L.M. |G.M.Y.T.|M.Y.T./L.M.Y.T.|G.M.Y.S.|M.Y.S.|G.M.B.S.| M.B.S. 
inch. 
Pounds.) Pounds. |Pounds.| Pounds. | Pounds. |Pounds.| Pounds. |Pounds. 
Ae) eae Weliste eG aise 19.9 79.9 84. 2 89. 0 79.1 83.4] 82.1 76.1 75. 8 
PAN O02 2 oe SO) Soe 21.1 81.3 85. 7 88. 5 81.2 87. 2 82.9 76.6 79.5 
Ai eee eter eae ea P48} Waid 81.9 82.6 Ws 24 82.6 idee 73.2 77.5 


Table 5 shows that the yarn of each grade spun with the twist 
multipher of 4.50 was the strongest. This fact is very important 
because the twist multipher of 4.75 is usually used as a standard for 
warp yarns where strength is required. There is one exception to the 
above fact; in the case of the Middling Yellow Tinged the strongest 
break per skein was obtained with a twist multipher of 4.25. This 
difference, however, is so small that it is scarcely to be considered. 

The yarn with 21.1 turns per inch, or the 4.50 twist multiplier, 
broke on an average 2.05 per cent stronger than that with 19.9 turns 
per inch, or 4.25 twist multiplier, and 5.32 per cent stronger than that 
with 22.3 turns per inch, or the 4.75 twist multiplier. 

Comparing the breaking strengths of the yarns with the same 
twist, there appears to be no definite relationship between the strength 
of the yarn and the grade of the cotton from which it is spun. 

Arranging the grades in the order of their strength values, a 
slightly different order is observed than when they are arranged in 
the order of their waste values, the order of strength values being 
Middling Yellow Tinged, Good Middling Yellow Stained, Good 
Middling Yellow Tinged, Middling Yellow Stained, Low Middling, 
Low Middling Yellow Tinged, Middling Blue Stained, and Good 
Middling Blue Stained. 

The breaking strength of the yarn was also tested by the single- 
strand method. The results of these tests are shown in Table 6 and 


indicate a slight difference in the relationship between the strength 


of the different grades from that found in the skein tests. 
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TABLE 6.—Average breaking strength in ounces of single Bail: from -22’s Yorn. 
(Twist multipliers 4.25, 4.50, and 4.75.) 


Twist multiplier. L.M. |G.M.Y.T.|M.Y.T.|L.M.Y.T.|G.M.Y.S.|M.Y.S.|G.M.B.S.|M.B.S. 


Ounces.| Ounces. |Ounces.| Ounces. | Ounces. |Ounces.| Ounces. |Ounces. 
ib bsal 11.8 11.0 10.0 10. 2 


AOD We Shee eae pA R ea ees 10. 4 11.0 11.2 
BO ares ciara ore eee ee ns ae 10. 4 Teal 11.9 11.0 11s4 10.4 10.5 10.9 
BS Sy See ee we aes 10. 6 11. 4 11.2 10.7 11.8 10.5 9.9 10. 7 


MANUFACTURING PROPERTIES. 


On opening the several grades the Middling Yellow Stained and 
Low Middling Yellow Tinged gave off a considerable amount of 
dust. No noticeable feature was encountered in running the other 
grades through the pickers. 

On the cards the Middling Yellow Stained and Low Middling 
Yellow Tinged gave off considerable fly at stripping time. These 
grades were followed in order by Good Middling Yellow Stained, 
Middling Blue Stained, and Middling Yellow Tinged. The re- 
maining grades had the usual amount of fly. During a 10-hour day 
on a commercial basis the cards would have to be stripped four 
times for the Middling Yellow Stained and Low Middling Yellow 
Tinged; three times on the Good Middling Yellow Stained, Mid- 
dling Blue Stained, and Middling Yellow Tinged; and twice a day 
on the Good Middling Blue Stained, Low Middling, and Good Mid- 
dling: Yellow Tinged. 

ne large amount of trash and fly collected on the roller beams of 
the roving frames and spinning frame. The largest amount was 
noticed on the Middling Yellow Stained and Low Middling Yellow 
Tinged, followed in order by Good Middling Yellow Stained, Mid- 
dling Blue Stained, Middling Yellow Tinged, Good Middling Blue 
Stained, Low Middling, and Good Middling Yellow Tinged. 

On the spinning frame the only grade that gave any trouble was the 
Good Middling Blue Stained. The other grades would go a full 
doff without more than one or two ends breaking down, whereas 
the Good Middling Blue Stained had about twice as many down 
in the same time. 

The Middling Yellow Stained yarn contained a considerable 
amount of leafy trash. 


BLEACHING PROPERTIES. 


Bleaching and dyeing tests were made in the textile department | 
of the North Carolina State College of Agriculture and Engineer- 
ing and under commercial conditions in a bleachery at Providence, 
R. I. 

The three different twists of 22’s yarn made from each grade 
were tested. 


MANUFACTURING TESTS OF COTTON STANDARDS. % 


TEXTILE SCHOOL TESTS. 

Bleaching: 

_ Scouring—The yarn was washed in cold water for 15 minutes, 
after which it was boiled in a 2-degree Twaddle solution of caustic 
soda for 7 hours. It was then washed twice in cold water and 
hydroextracted. 

Chemicking.—The yarn was bleached in a 1%-degree Twaddle 
chlorine solution for 2 hours. It was then washed for 30 minutes 
in cold water and hydroextracted. 

Souring.—The yarn was soured for 1$ hours in a 14-degree Twad- 
dle solution of sulphuric acid and then washed in cold water until 
free from chlorine. . 

Soaping.—The yarn was soaped in a solution of 5 per cent Solvay 
soda and 0.012 per cent methylene blue, which was heated to 160° F. 
It was then washed in hot water at 120° F., then in cold water, 
hydroextracted and dried. 

The best bleach was obtained on Good Middling Yellow Tinged, 
followed in order by Good Middling Yellow Stained, Low Middling, 
and Middling Yellow Stained, each of which gave a good commercial 
white. The other four grades did not give a satisfactory white. The 
Middling Yellow Tinged and Low Middling Yellow Tinged had a 
bluish appearance, while the Good Middling Blue Stained and 
Middling Blue Stained had a decided slaty or bluish cast. The 
Middling Blue Stained came out the poorest white of all the grades 
tested, the bleaching process having practically no effect upon the 
blue color of this grade. The greatest improvement was noticed in 
the case of Middling Yellow Stained, this grade having a deep yellow 
color and considerable trash before bleaching. After processing, this 
grade had the fourth best white and in addition had lost most of its 
trash. <A trial test was made on the blue stains by putting them 
through the bleaching solution and acid a second time. Their white- 
ness was not improved by this double bleach. 

Dyeing: 

Tests were made on the eight grades by dyeing them with direct 
colors—pink and blue. 

Pink.—The bleached yarn was dyed with the following formula: 
0.5 per cent amidine fast pink, 6 per cent Glauber’s salt, and 2 per 
cent Solvay soda. The yarn was treated in this bath for 30 minutes 
at 140° F’., washed in warm water (120° F.), rinsed in cold water, and 
dried. 

The best pinks were obtained on the grades that gave the best 
bleach. The best pink was obtained on the Good Middling Yellow 
Tinged, followed in order by Good Middling Yellow Stained, Low 
Middling, Middling Yellow Stained, Middling Yellow Tinged, Low 


: 
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Middling Yellow Tinged, Good Middling Blue Stained, and Mid- 
dling Blue Stained. 

Blue——The bleached yarn was dyed with the following formula: 
,2 per cent brilliant fast blue 2G, 0.5 per cent Pluto Black 5 P. S. 
Extra, 10 per cent Glauber’s salt, and 2 per cent Solvay soda. The 
yarn was treated in this bath for 1 hour at 180° F., washed in warm 
water (120° F.), and then in cold water and dried. 

Good blues were obtained on ali the grades, with very little differ- 
ence in depth of color. 


Breaking strength of bleached and dyed yarns: 


Single-strand tests were made of the gray, bleached, and dyed 
yarns to determine the effect of bleaching and dyeing on the strength 
of the yarns. The results of these tests are shown in Table 7. To 
put the results on a commercial basis, different skeins were used in 
the gray, bleached, and dyed tests. 


TABLE 7.—Average breaking strength in ounces of single strands from gray 
bleached, and dyed yarn spun from the different grades of cotton. (Textile 
School Test.) 


Yarn. G.M. L.M..| G.M. G.M. Aver- 
LMS yap! MAND yin yi: [MAYES AON gy 3 ss Sal tago! 

4.25 22: Ounces.|Ounces.|Ounces. |Ounces.|Ounces. |\Ounces.|Ounces. |Ounces. |Ounces. 

Grayvee asses ee eaes sje 10.4 11.0 11.2 11.1 11.8 11.0 10.0 10. 2 10. 84 

Bleached asst 5 25 9.4 12.0 10.5 11.3 12.2 11.9 10.9 9.4 10.95 

My edypinkysee eee oe 10.3 10.5 11.1 10.1 11.6 12.2 11.3 10.0 10.89 

Dyedijblucses ii 9.4 11.4 10.6 8.7 11.0 10.4 9.6 10.0 10.14 
4.50/22: 

Grayiteces semen lts 10.4] 1.1] 11.9] 11.0]. 11.1] 104) 185] 109] 10.91 

‘Bleachedeas em ees: 10. 4 12.0 10.9 10. 2 11.7 9.8 9.0 10.4 10.55 

Dyed joinks i. ee ee 10.0 11.9 10.0 10.1 11.0 12.0 9.7 9.6 10.48 

Dyed blue eee a 10.1 11.9 10.8 9.6 10.7 11.5 10.1 9.2 10.49 
4.75 22: 

Grays toesacek - Bia wipe sieee 10.6 11.4 Tk 10.7 11.8 10.5 9.9 10.7 10. 85 

Bleached yn: oe LEC 8.7 11.6 11.4 11.8 12.0 9.2 9.5 10.49 

Dyedipinkwe sae sees: 10.1 11.2 10.4 9.6 10.7 10.5 9.3 925 |, 10:16 

DiyedibliexAisgeco ese 9.3 10.7 11.0 9.9 10.7 1059) One 9.4 10.26 

s | 
MILL TEST.? 


Tests were made at a bleaching and dyeing plant to give results 
under commercial conditions. Both the chlorine and peroxide 
bleaches were tried on all the different grades. 

Chlorine bleach: 

Scouring.—The yarn was first washed in cold water and boiled for 
2 hours in a solution of 2 per cent caustic soda and 1 per cent Turkey 
Red Oil.4 It was then washed in cold water. 

Souring.—The yarn was soured in 1 per cent hydrochloric acid for 
one-half hour and then washed in cold water. 


8’ These tests were made in a mill at Providence, R. I. The tests were conducted by 
Chris. E. Folk, assistant in cotton testing. Valuable assistance was rendered by E. 8. 
Graves, general manager, and W. A. Traver, superintendent of the mills. 

4 All percentages are based on weight of the goods being bleached. 
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Chemicking—The yarn was bleached in a 13-degree Twaddle 
chlorine solution for 2 hours and washed in cold water. 

Wash.—The yarn was washed in 2 per cent bisulphite of soda. for 
one-half hour—cold. It was then washed in warm water (160° F.) 
for 10 minutes and then in cold water and dried. 

Fair whites were obtained on two grades only, when using this 
bleach, namely Good Middling Yellow Tinged and Low Middling. 


Double-boil chlorine bleach: - 


The time of boiling with the caustic soda was doubled over the 
time used in first chlorine bleach to see if the length of time in the boil 
affected the whites obtained. The yarn was boiled for 2 hours in a 
solution of 2 per cent caustic soda and 1 per cent Turkey Red Oil, after 
which it was drawn off and a new solution of the same strength was 
put into the machine and the boiling continued 2 hours longer. The 
yarn was then soured and bleached in the same manner as in the first 
chlorine bleach. 

A good commercial white was obtained on Good Middling Yellow 
Tinged, Low Middling, and Good Middling Yellow Stained under 
these conditions. 


y) 


Peroxide bleach: 


Scouring.—The yarn was first washed in cold water and then boiled 
one-half hour in a solution of 2 per cent Turkey Red Oil, then washed 
in cold water, 

Bleaching —The yarn was bleached in the solution shown below: 

7% gallons of water. 
52 ounces sulphuric acid. 
42 ounces sodium peroxide. 
43 ounces sodium silicate. 
This solution was kept at 180° F. and run until exhausted. It 


“was tested every 10 minutes and found to be exhausted in 14 hours. 


The yarn was then rinsed in cold water. 
Wash.—The yarn was washed in three different warm waters— 


_the first at 120° F., the second at 100° F., and the third at 90° F. 


It was then washed in cold water and dried. 
Good Middling Yellow Tinged and the Low Middling were the 
only grades that gave fair whites. 


Double peroxide bleach: 


The yarn was treated in the same manner as the first peroxide 
bleach except that the time was doubled in the bleaching, a fresh 
solution being made up when the first was exhausted. 

Good commercial whites were obtained on Good Middling Yellow 
Tinged, Low Middling, and Good Middling Yellow Stained. 
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Dyeing: ) 

Tests were made on the eight grades by dyeing the yarns with vat 
colors—pink and blue. 

Pink.—The bleached yarn was dyed with the following formula: 
2 per cent penetrol, 24 per cent caustic soda, 2? per cent hydrosul- 
phite, and 4 per cent indanthrene Red B. N. It was dyed at 120° F., 
and run for 45 minutes, then washed in hot water and dried. The 
best pinks were obtained on the grades giving the best bleach. The 
best pink was obtained on Good “Middling Yellow Tinged, followed 
in order by Low Middling, Good Middling Yellow Stained, Middling 
Yellow Stained, Middling Yellow Tinged, Low Middling Yellow 
Tinged, Good Middling Blue Stained, and Middling Blue Stained. 

Blue—tThe bleached yarn was dyed with the following formula: 2 
per cent penetrol, 84 per cent caustic soda, 84 per cent hydrosulphite 
and 12 per cent indanthrene G. C. D. blue. The yarn was dyed at 120° 
F. for 45 minutes, then washed for 10 minutes in hot water (160° F.), 
then in cold water and dried. (Good blues were obtained on all the 
grades, there being very little difference in depth of color. 


Breaking strength of bleached and dyed yarns: 

Single-strand strength tests were made of the gray, bleached, and 
dyed yarns to determine the effect of the bleaching and dyeing proc- 
esses. The results of these tests are shown in Table 8. In order 
to put the results on a commercial basis, different skeins were used 
on the gray, bleached, and dyed tests. 


TABLE 8.—Breaking strength in ounces of single strands from gray, bleached, 
and dyed yarn spun from the different grades of cotton. (Mill test.) 


GM. L.M. | G.M. G.M. Aver- 
Yarn. L.M. yin |M.Y.T.| yw | yg: M.Y.S. BS. M.B.S. age. 
Double boil chlorine. Double peroxide. 
| | 
4, Pa Ounces. |Ounces. |Ounces. |Ounces. |Ounces. |Ounces. |\Cunces. |Ounces. |Ounces. : 
Bea Sore ae eee eee 10.4 11.0 11.2 11.1 11.8 11.0 10.0 10.2 10. 84 
iBleached=ees ae eae 10.4 11.5 LON el O07, 13.0 12.6 11.0 11.4 11. 59 
PATO STE Ea el RRS 10.4 11.1 11.1 11.0 12.4 11.7 11.1 10.9 11. 21 
BUG 335 yee eee tees 10.4 11.9 ileal 10.8; 11.3 12.0 10.0 9.8 10. 91 
Single peroxide 
4.50 Me | 
Pp. S2 2) 1 a, Mihara ata 10.4 11.1 11.9 11.0 mike 10.4 10.5 10.9 10.91 
Blached SS See as eh ifs ieee! 11.8 10.7 13.3 12.4 10.0 9.7 11. 25 
Pie 26 FAN AS eee 10.0 12.9 11.5 11.2 11.1 12.4 10.8 10.9 11.35 
Bie Sa4- ee See eesins Anco 10.2 11.6 | 12.0 1 11.4 11.8 9.9 11.0 11.20 
| 
Single chlorine. 
4.75 922: l 
GUayoeeasee eee eee eee 10.6 11.4 1.2 10.7 11.8 | 10.5 9.9 10.7 10. 85 
Bleached Pe sae Soe 11.6 11.8 12.6 11.9 11.4 11.4 10.0 11.0 11. 46 
Pires Sas ceee  cee n 10.7 11.4 10.9 LONG ele 10.5 10.5 10.5 10. 88 
Blog. © peers 10.9] 11.7] 11.4] 10.3] °101) 108] 95] 10.2] 10.62 
l | 
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SUMMARY. 


Low Middling, Good Middling Yellow Tinged, Middling Yellow 
Tinged, Low Middling Yellow Tinged, Good Middling Yellow 
Stained, Middling Yellow Stained, Good Middling Blue Stained, 
and Middling Blue Stained cotton selected throughout the cotton 
belt were tested to determine their relative spinning values. 

All the grades were subjected tothe same mechanical conditions. 
These conditions were the same as those used on earlier tests of the 
Official Cotton Standards of the United States for Upland white 
cotton. 

The percentages of visible waste made by the different grades were 
as follows: 


3 Yellow Yellow Blue. 
Grade. White. | ‘Tinged. | Stained. | Stained. 


Per cent. Per cent. Per cent. Per cent. 
7.04 6. 85 7 


Good eee Pee ee URN 2 eS I tls ia Ng ct cep [pec an 5 : 
Si ch irr oe BGO Gee ek one ON arson oc Seen | sere eee 8. 21 10.75 10. 24 
Low Middling eres Diese STO Ao Ae 8. 23 AD 3:99 |e ota ea | AY Re a 


From the percentages of visible waste it appears that the waste 
follows the grade of the cotton. 

The Middling Yellow Stained and Low Middling Yellow Tinged * 
gave off considerable fly. These grades were followed in order by 
Good Middling Yellow Stained, Middling Blue Stained, and Mid- 
dling Yellow Tinged. The remaining three grades gave off the 
usual amount of fly. 

The breaking strengths in pounds per skein of 120 yards of 22’s 


yarn (4.50 /22) spun from the different grades were as follows: 


P Yellow Yellow Blue 
Grade. White. | inged. | Stained. | Stained. 


Pounds. ouee Foun: Pounds. 


These results show that the highest grade did not always give the 
strongest yarn. 

The bleaching and dyeing tests show that Low Middling, Good 
Middling Yellow Tinged, Good Middling Yellow Stained, anal Mid- 
dling Mallow Stained can be bleached satisfactorily for hits yarns. 
The Middling Yellow Tinged and Low Middling Yellow Tinged 
when bleached can be used for dyeing both light and dark shades. 
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The Good Middling Blue Stained and Middling Blue Stained can 
be bleached satisfactorily for dyeing dark shades only. 

The single-strand tests show that the bleaching and dyeing proc- 
esses do not materially affect the strength of the yarn, as shown by 
the average of all tests: Gray, 10.73 ounces; bleached, 11.05 ounces; 
pink, 10.83 ounces; blue, 10.60 ounces. 
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HISTORY OF THE INVESTIGATIONS. 


The Edgeley substation of the North Dakota Agricultural Ex- 
periment Station is one unit in a group of 24 field stations at which 
the Office of Dry-Land Agriculture Investigations has established 
coordinated cooperative experiments in crop rotations and cultiva- 
tion methods on the Great Plains. 

The station at Edgeley is farther east than any of the other sta- 
tions on the northern Great Plains. The rainfall is somewhat heavier 
and there is greater liability to damage from rust than at stations 


1The Office of Dry-Land Agriculture was organized in 1905, with E. C. Chilcott as 
agriculturist in charge, who planned, outlined, and instituted these investigations and 
still has general supervision of them. This bulletin has been prepared under his direc- 
tion. These investigations have had the active cooperation and support of the officials 
of the North Dakota Agricultural Experiment Station for the entire fifteen years. O. A. 
Thompson has been superintendent of the Edgeley substation since its establishment in 
1903, and since 1918 he has had immediate charge of the ceoperative investigations. The 
following assistants in Dry-Land Agriculture Investigations have been detailed by the 
United States Department of Agriculture to the station, in immediate charge of the co- 
Operative work, during the years indicated: H. F. Chilcott, 1906 to 1908; C. H. Plath, 


_ 1909 to 1912; and R. S. Towle, 1913 to 1918. 
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in more typical dry-farming territory farther west. Though the 
results at Edgeley are in general agreement with those of the other 
stations, they- differ from them in some respects in that they are 
expressive of conditions in a transition zone between the dry and 
the humid areas. 

The first crops in these cooperative investigations at the Edgeley 
substation were planted in 1906. As more land became available the 
work was increased in 1907 and again in 1908. To check on deeper 
soil the results obtained at the station farm a 40-acre tract about 1 
mile distant was leased and experimental work started on it in 1916. 
In the following pages this tract is referred to as section 9 and the 
plats on the station farm as the main field. 

In interpreting the results of these investigations the writer has 
been greatly aided by his knowledge of the results obtained from the 
closely coordinated investigations conducted by the Office of Dry- 
Land Agriculture Investigations at 23 other stations on the Great 
Plains and by the reports, comments, and suggestions of the men in 
charge of such investigations at their respective stations. The fol- 
lowing discussions and conclusions are therefore submitted with a 
higher degree of confidence than they would be were they based 
entirely upon investigations conducted at a single isolated station by - 
an individual investigator. 

SOIL. 


The soil on which the main field is located is derived from the de- 
composition of shale. Shale in undecomposed particles is found very 
near the surface. In the third foot the shale, while broken and offer- 
ing fairly free passage to water, is not broken down into soil. The 
depth of feeding of crops is practically limited to the first 2 feet. 
The first foot carries an exceptionally large proportion of water 
available to the crop and retains about 31 per cent of its dry weight 
of water, but about 14 per cent is nonavailable to the crop. The sec- 
ond foot retains about 28 per cent of its weight of water, but 18 per 
cent is nonavailable. The third foot retains about 32 per cent of 
water, but about 28 per cent is nonavailable. Thus it is possible to 
store in the first foot about 17 per cent of available water, in the 
second foot 10 per cent, and in the third foot about 4 per cent. Trans- 
lated into inches of water, this amounts to a total of 4.76 inches, bas- 
ing the calculation on an estimated soil weight of 80 pounds per 
cubic foot. While the amount of available water that can be stored 
in the first foot is exceptionally high, the shallowness of the soil re- 
duces its total storage capacity to about one-half that of deeper soils. 

The soil of section 9 (the tract used as a check in these investiga- 
tions) is a deep clay loam of greater water-storage capacity. 
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PRECIPITATION. 


The average annual precipitation at Edgeley for the 19 years from 
1901 to 1919, inclusive, was 18.02 inches. The highest was 28.61 
inches, in 1902, and the lowest 10.85 inches, in 1917. The highest 
precipitation recorded in any one year since the experiments began 
was 22.20 inches, in 1915. 

The average precipitation by months is: January, 0.28; February, 
0.83; March, 0.87; April, 1.92; May, 2.71; June, 3.38; July, 2.80; 
August, 2.27; September, 1.70; October, 1.01; November, 0.84; and 
December, 0.41. 

The average seasonal precipitation for the five months of April, 
May, June, July, and August is 13.08 inches, or 72.5 per cent of the 
total annual precipitation. 


EXTENT OF WORK AND CHARACTER OF THE SEASONS.’ 


In the 14 years from 1906 to 1919, inclusive, the following number 
of plat records have become available: Wheat, 485; oats, 415; barley, 
123; corn, 505; flax, 14; alfalfa, 39; brome-grass, 52; red clover, 26; 
green manure, 98; fallow, 230; total, 1,987. Of this total number, 
1,559 have been crop plats and 328 green-manure and fallow plats. 

The average yields each year from all plats in the main field are 
shown in Table I. For wheat, oats, barley, and corn these averages 
are from a considerable number of plats, embracing a wide range 
of methods. They therefore give a fairly good indication of the 
effect of the season on yields and of the yields that may be expected 
with a wide range of methods, such as are likely to be practiced by 
farmers. The vital question, of course, is how much these averages 
may be increased or the poor years overcome by the choice of 
methods. This will be considered in its proper place. 

The flax yield specified is not a fair showing for the flax crop, as 
it is from a single plat on brome-grass sod. The brome-grass yield 
is the average of two 1-year-old plats and two 2-year-old plats. The 
alfalfa yield is the average of one 1-year-old and one 2-year-old plat. 
The red-clover yield is from one plat in the second year after seeding. 

The year 1906 was a good one, with some lodging and some rust. 

2Since this manuscript was prepared the 1920 crop results have become available. 
In the main field the average yields were: Wheat, 9.6 bushels; oats, 47.3 bushels; 
barley, 25.4 bushels; brome-grass, 2,075 pounds of hay; corn, 2,383 pounds of fodder; 
and the flax, alfalfa, and red clover were failures. The wheat crop was damaged by 
rust, lodging, and weeds. The damage was generally greatest and yields the lowest on 
those plats that had the greatest growth of straw and at one stage of growth the 
highest potential yield. Drought and hot weather after early grain harvest’ prevented 
the corn from earing. Flax was destroyed by wilt and dry weather. With all grain 


crops, disked corn ground produced the heaviest or one of the heaviest yields. Yields 
on fallow were especially poor for wheat and below the average for oats and barley. 


_ The data make no decisive contribution to the knowledge of the effect of manures. 
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TABLE I.—Average annual yields from all plats in the main field at Edgeley, 
N. Dak., during the 14-year period from 1906 to 1919, inclusive. 


Year. Corn Corn Brome- Red 
Wheat.) Oats. | Barley. (grain).| stover. | Flax. | grass. | Alfalfa. Bloccr 
Bushels.| Bushels., Bushels.|Bushels.|Pounds. Bushels. Pounds. Pounds.|Pounds. 
30.9 61.4 31.2 39.6 2,140 12557|\ eee pepo 4 a aera 
9.1 24,9 12.9 0 2, 420 4354-38000) eeseers ees eter 
15.9 17.3 26.3 0 2,010 0 2,313 425 550 
27.6 56. 0 29. 2 30.4 5, 042 13.2 | 4,288 i O00R|/S22=-—0- 
5.7 9.1 1.9 0 1,610 0 1,125 | 1,000 850 
1.9 4,4 0 0 4,630 0 1, 238 Oy Se eee 
33.9 61.9 29. 4 0 6, 350 1.16) ||, S5950N poston eee ecee 
22.8|. 40.7] 24.2} 20.9] 4,268 0 2,588 | 1,650 
16. 2 46.0 31.1 14,8 4,049 4.5 3,538 3, 305 2, 480 
36.0] 79.7] 41.5 0 5, 900 4.1 | 2,800} 4,760] 2,300 
8.8 2255 21.5 15a osS00. 8.9 | 4,750 | 5,650 5, 940 
14.0 16.4 10.3 0 1, 840 1.4 1,713 1,575 1,300 
15. 4 19.6 11.3 0 2,879 0 1,775 500 00 
282, 16. 2 13.8 0 4,382 0 2, 663 0 
Ve2 34.0 20.3 88 | 3,623 3.6 | 2,749 | 2,051 1,160 


General conditions for crops were not favorable in 1907. The 
spring was late and cold. During the growing season there was lit- 
tle rain. Just previous to ripening time, hot dry winds dried up the 
grain. <A hailstorm on July 13 did some damage to small grains and 
hurt the corn very appreciably. No ears were matured on the corn. 

Yields in 1908 were about the average. The spring was cold, and 
stands, especially of oats, were rather poor and spotted. Corn was 
replanted in June. The growth in June was good, but high hot 
winds with little rainfall from heading until harvest time reduced 
the yield and flattened the differences between methods. Corn did 
not mature ears, and the yield of fodder was reduced by a hailstorm 
in August, which stripped the leaves and checked growth. 

General conditions for crop production were very favorable in 
1909. The prospective yield of small grains was decreased somewhat 
by hot dry winds at about the time they were in the milk stage. 
Corn was mature September 9. | 

The year 1910 was very unfavorable. Cold weather and heavy 
frosts after coming up checked and injured the crop. May, June, 
and July were very dry. The precipitation for April, May, June, 
and July was only 5.08 inches. 

The poor crops of 1911 were due to drought with high temperatures 
and winds. The rainfall was poorly distributed, with particularly 
marked deficiency in June and July. The heavy rainfall of August 
made a fairly good crop of corn fodder. 

An exceptionally good year, with high yields, was 1912. At no 
time did the crops suffer from a lack of water. Temperatures and 
evaporation were low. The season was too cool to mature corn. 

On the whole, 1913 was fairly favorable to crop production. Small 
grain suffered from a lack of moisture in the first half of June and 
again preceding harvest. Corn matured on all the plats. 
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The growing season of 1914 was generally favorable for crops, but 
yields were reduced by drought, rust, and hail in the period immedi- 
ately preceding harvest. 

The year 1915 was exceptionally favorable. The spring was dry, 
but at no time after the 1st of May was there any suffering from lacic 
of moisture. There was some lodging and rust in wheat and oats, but 
yields were higher than in any other year in the record. Corn eared 
well but did not mature. 

Low yields of poor quality of small grains characterized 1916, but 
the yields of all forage crops were exceptionally high. At no time was 
there a lack of water. The prospects for all crops were of the best 
until July, when rust developed with warm humid weather. Many 
fields in the vicinity were not harvested. 

The driest year yet recorded at Edgeley was 1917. As a conse- 
quence, the yields of all crops were comparatively low. The hay crop 
was especially short. 

The comparatively low yields of 1918 were due to drought. There 
was a decided response on fallow and corn ground, but the yields were 
low where small grain followed small grain. 

In 1919 there was some damage from drought, but rust was chiefly 
responsible for the low yields recorded. 

The 14-year average yield of wheat with all methods in use was 
17.2 bushels per acre. Maximum yields of over 34 bushels per acre 
have been recorded with all rotations and methods used except con- 
tinuous cropping with fall plowing, which has attained a maximum 
of 29.5 bushels. The highest yield of wheat recorded in the 14 
years was 41.9 bushels in 1915 from wheat on rye turned under for 
green manure. 

The average yield of oats was 34 bushels per acre. With all rotations 
and methods maximum yields of 60 bushels or more have been pro- 
duced. Three yields of over 100 bushels were obtained on fallow 
in 1915. The highest yield recorded was 106.9 bushels on fallow in 
rotation No. 19. 

The average yield of barley was 20.3 bushels. With all rotations 
and methods maximums of over 32 bushels per acre have been 
reached. The highest yield of barley recorded was 50.8 bushels, in 
1915, on spring-plowed oat ground in rotation No. 7. 

The highest yields in every rotation were made in 1906, 1912, or 
1915, with by far the most of them in 1915. 

Expressed in pounds per acre, the average yield of wheat has been 
1,032, oats 1,088, and barley 974. The absolute maximum yields 
recorded are: Wheat, 2,514 pounds; oats, 3,420 pounds; and barley, 
2,438 pounds. In 1915, when the greater number of the rotations 
made their highest yields, the averages were: Wheat, 2,160 pounds; 
oats, 2,550 pounds; and barley, 1,992 pounds. 
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These figures are given to show the average production and maxi- 
mum possibilities of these grain crops. Pound for pound they 
average practically the same, with the maximum possibilities rather 
in favor of oats. They suggest that the choice between these crops 
is determined by the price, and that the one commanding the highest 
price per pound is entitled to have the highest acreage. It may 
be stated as a result of similar work at other stations that this 
relation between spring wheat and oats has been found to hold true 
for the Great Plains as a whole. 

In comparing the results of different methods in the following 
pages attention is called several times to the apparently greater 
response of oats than wheat to certain methods, such as fallow. This 
is probably due to the fact that wheat has on the average suffered 
more than oats from rust. The proportional damage from rust is 
nearly always greatest with those methods that have the heaviest 
and most luxuriant growth and previous to attack the greatest 
potential yield. 


RESULTS OF FALL AND SPRING PLOWING COMPARED. 


The work offers a number of comparisons of the relative merits 
of fall and spring plowing for the several crops. Fall plowing as 
a rule has been done comparatively early. It has been the endeavor, 
however, not to advance its date beyond practical limits. The aver- 
age date of plowing grain stubble is September 12. In 9 of the 14 
years the date has fallen between September 2 and September 13. 
In 2 years the plowing has been done in August and in 2 years it 
has been delayed until October. 

When corn stubble is plowed in the fall it is generally necessary 
to delay it until a late date, as it can not be done until after the 
corn is removed. The average date of plowing corn stubble is 
October 1. Plowing has been done to a good depth, the maximum 
being 8 inches. The depth of spring plowing has been the same 
as that of fall plowing, with the exception of one plat, plat A, with 
each crop, which is continuously cropped and shallow spring plowed. 
When all the evidence on the subject is studied there is found in the 
average of a series of years little or no difference between fall and 
spring plowing for small grains in rotations of corn, wheat, and 
oats when the depth of the plowing has been the same. In continuous 
cropping to small grains shallow spring plowing has averaged from 
14 to 24 bushels higher than deep fall plowing. This comparison 
at Edgeley is open to question on account of the fact that from time 
to time there has been an accumulation of blown soil in the stubble 
of the continuously spring-plowed plats, which has built them up 
several inches above their original level. Similar results, though, 
have been obtained since 1916 on section 9, where such building up 
has not taken place, and they are not out of keeping with results 
at other stations. 
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On the continuously cropped plats the years favoring fall plowing 
and those favoring spring plowing have been about equal in num- 
ber. In rotations where spring plowing is deep the greater num- 
ber of years have favored fall plowing. Some years have mark- 
edly favored fall plowing, and others have as markedly favored 
spring plowing. Measured in bushels per acre the greatest difference 
shown in any one year was in favor of spring plowing in 1915. This 
was the year of the heaviest yields in the history of the experiments. 
The winter and spring were dry until after the crop was up, and 
there was better germination on the spring-plowed than on the fall- 
plowed plats. The rains that made the crop did not begin until 
after the crop was started. 

For corn the evidence is also contradictory, with little or no aver- 
age difference where corn follows wheat or corn, but appearing to 
average in favor of spring plowing where corn follows oats. The 
evidence of section 9 shows an advantage of spring plowing for 
corn following wheat, oats, and corn. : 

The work in hand is not designed to study the question of time of 
fall plowing. As noted above, there has been during the experi- 
ments considerable range in the time of fall plowing. It is not 
possible, however, to identify in the results any relation between the 
time the fall plowing has been done and the yield as compared with 
that from spring plowing. 

In these experiments fall plowing and spring plowing are both 
seeded at the same time. Seeding is usually done comparatively early, 
the date depending upon the season. But when a large acreage is 
to be handled plowing in the spring necessarily delays seeding. 
It has been abundantly proved and is well recognized that delay in 
seeding in this section decreases yields. This is a section of large 
acreages. It is, therefore, highly desirable that as much as possible of 
the land to be seeded to small grains be plowed in the fall, so that 
seeding may not be delayed. There is, however, no disadvantage 
and there may even be some gain from spring plowing, provided it 
does not delay seeding beyond the critical date. The possibility of 
doing much spring plowing without incurring loss from late seeding 
depends very much upon the character of the spring. 

The distribution of labor indicates spring plowing for corn, al- 
though little disadvantage in yield is experienced if the corn be 
planted on fall plowing. 

All the evidence indicates that for the best results spring plowing 
should be shallow. 

DISKING COMPARED WITH PLOWING CORN GROUND IN PREPA- 
RATION FOR WHEAT AND OATS. 

When corn ground is to be sown to small grains it may be plowed 
in the fall or spring or it may be prepared for seeding without plow- 
ing. In the latter case it is generally disked. The work at Edgeley 


8 BULLETIN 991, U. S. DEPARTMENT OF AGRICULTURE. 


offers opportunity for several direct comparisons of the results of 
these methods. 
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Fie. 1.—Diagram of the experimental plats in the main field at Edgeley, N. Dak., 
showing the location of the crop rotations with reference to each other. 
The location of the rotations with reference to each other is 
shown in figure 1, which is a plat sheet of the main field. Each rota- 
tion is designated by a number and each plat in the rotation by a 
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letter. The crop that is on plat C one year is on plat B the next, and 
so on until from A it moves to the letter marking the end of the 
rotation. The plats are 2 by 8 rods and are separated by 4-foot alleys 
and 20-foot roadways. In the diagram the separation of rotations 
is indicated by heavy lines. The four unnumbered blocks of four 
plats each are the continuous and alternate cropping plats devoted 
to the four crops designated. 

Rotations Nos. 1, 2, 71, and 72, set off by a broken line and desig- 
nated “on hill,” are duplications described in the text as being on 
deeper soil. They do not occupy the position indicated on the dia- 
gram, but are detached. The eight plats, also set off by a broken line 
and designated “1913 fallow series,” are also detached. They have 
been devoted to a study of four methods of fallow. 

The circle and square designated “ observatory ” indicate the loca- 
' tion of the instrument yard, in which the meteorological instruments 
are exposed. 

Rotations Nos. 1 and 3 are exactly the same 3-year rotations of 
oats on fall-plowed wheat stubble, corn on fall-plowed oat stubble, 
and wheat on corn ground. In rotation No. 1 the corn ground is 
disked and in rotation No. 3 it is fall plowed in preparation for the 
wheat. The wheat on the disked corn ground has yielded more than 
on the fall-plowed corn ground in 11 out of 18 years, and for the 13 
years it has averaged 24 bushels per acre more. ‘The average yields of 
oats from the two rotations agree within a fraction of a bushel, but the 
corn has averaged slightly more in rotation No. 1. In 1906, when 
the treatment was the same, the yield was about the same, indicating 
no considerable natural advantage of rotation No. 1 over rotation 
No. 3. 

Rotation No. 2 has the same crops, but the ground is spring plowed 
for each of them. The yield of wheat on disked corn ground in 
rotation No. 1 has exceeded that on spring-plowed corn ground in 
rotation No. 2 in 10 out of 13 years, and for the 13 years it has 
averaged 2.4 bushels more per acre. 

The same rotations have been duplicated on deeper soil since 1908. 
In this duplication the disked corn ground has shown less advantage 
over the plowed land than in the original plat field, but its average 
increase for the 11-year period from 1909 to 1919, inclusive, has been 
three-tenths of a bushel per acre. 

Rotation No. 4 is wheat on fall plowing, corn on fall plowing, and 
oats on disked corn ground. Rotation No. 9 has the same crops in 
the same order, but all on spring plowing. The oats on disked corn 
ground in rotation No. 4 has yielded more than the oats on spring 
plowing in rotation No. 9 in 10 out of 13 years. The average in- 
crease on disked corn for the 13 years is 1.1 bushels per acre. 

56615°—21——2 
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Rotation No. 7 is barley, corn, and oats all on spring plowing. The 
oats on disked corn ground in rotation No. 4 have outyielded the oats 
on the plowed corn ground in this rotation in 6 out of 13 years, the 
average increase for the 13 years being 1.4 bushels per acre. 

In all the comparisons of disked and plowed corn ground results in 
the year 1912 stand out as markedly unfavorable to the disking. In 
all but one of the comparisons the experience of 1915 is also unfavor- 
able to the practice. These were both years of abundant rainfall and 
heavy production. 

In the tests on section 9 the disked corn ground outyielded the 
plowed land in 1918 and 1919, but im 1917 the reverse was true. 

The evidence seems quite conclusive that while individual years 
may favor either plowing or not plowing the corn ground, the aver- 
age of a series of years is in favor of seeding without plowing. This 
means in practice a strong recommendation against plowing corn 
ground before seeding, on account of the cost and the time consumed 
in plowing. 

The effect on the crops that follow is not considered in detail, as 
it appears to be negligible. 

CORN GROUND COMPARED WITH SMALL-GRAIN STUBBLE FOR 
WHEAT AND OATS. 

Three 3-year rotations, Nos. 1, 2, and 3, have wheat on corn ground 
and oats following wheat, while the 3-year rotations, Nos. 4 and 9, 
have the same crops, but with the oats on corn ground and the wheat 
following oats. 

The average yield in these rotations of wheat following corn is 
18.4 bushels, and following oats 14.5 bushels per acre, an advantage 
of 3.9 bushels per acre in favor of the corn ground. The yield on 
corn ground has exceeded that on oat stubble every year since the 
experiments were started. 

The oats following corn in rotations, Nos. 4 and 9, show an average 
increase over the oats following wheat in nions Nos. 2; anal 3 
of only 1 bushel per acre. In six years the higher yield has been fol- 
lowing corn, and in seven years it has been following wheat. On 
section 9 for the 3-year period, from 1917 to 1919, inclusive, the same 
rotations have shown an increase of 1.2 bushels for wheat on corn 
ground, and 5.3 bushels for oats on corn ground. 

These results show a rather decided advantage of corn over small 
grain as a crop to precede small grain. They indicate very clearly 
that in a combination of wheat, oats, and corn the wheat should fol- 
low the corn and the oats follow the wheat. 


GRAIN STUBBLE COMPARED WITH FALLOW. 


Several closely and directly comparable experiments afford data 
for a study of the relative merits of fallow and cropped land as a 
preparation for a crop. 
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Rotation No. 5 is fallow, wheat, and oats. Rotation No. 8 is fal- 
low, oats, and wheat. The wheat on fallow in rotation No. 5 in 1910 


Fig. 2.—The fallow plat and wheat on fallowed land in rotation No. 5 at Edgeley, 
N. Dak., on July 26, 1910, showing an ideal condition of the fallow surface. The 
corn plat and wheat on disked corn ground in rotation No. 14 are in the immediate 
background. 


is shown in figure 2. The fallow plat is shown in ideal condition, a 
coarse granular mulch free from weeds. The oat crop on fallow in 
rotation No. 8 on the same date is shown in figure 3. 


Fig. 3.—General view of the plats at Edgeley, N. Dak., on July 26, 1910. The fallow 
plat and oats on fallow in rotation No. 8 are in the foreground, rotation No. 10 in 
the first series of plats in the background, and rotation No. 16 in the second one. 


In 10 of the 13 years under study the wheat on fallow in rotation 
No. 5 has yielded more than the wheat in rotation No. 8, but in only 
four of these years has the yield been markedly better. In these four 
years the wheat on fallow averaged 26.1 bushels, and the wheat.fol- 
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lowing oats 15.7 bushels per acre. In the other nine years the fallow 
averaged 14.2 bushels, and the oat stubble 13.4 bushels. The 13-year 
average is 17.8 bushels on fallow and 14.1 bushels following oats, a 
difference of 3.7 bushels in favor of the fallow. 

The average yield of oats on fallow in rotation No. 8 has been 36 
bushels, and on fall-plowed wheat stubble in rotation No. 5, 35.2 
bushels per acre. The higher yield has been on fallow seven years 
and on the wheat land six years. 

Other opportunities for comparisons are offered in the continuous 
cropping series. In this series each crop—wheat, oats, barley, and 
corn—occupies four plats. Plat A bears the same crop continuously, 
the preparation being shallow spring plowing. Plat B is continu- 
ously cropped under a system of deep (8-inch) fall plowing. Plats 
Cand D are alternately cropped and fallowed, plat C being in crop in 
the even years and plat D in the odd years. 

The wheat on fallow has averaged 1.4 bushels more than on spring 
plowing and 3 bushels more than on fall plowing. In 9 of the 13 
years under study the yield on fallow has been higher than on either 
of the other plats. In the duplication of these plats on section 9 for 
the three years 1917 to 1919, inclusive, the yield on fallow has been 
6.1 bushels more than on spring plowing and 8.1 bushels more than on 
fall plowing. 

Oats in this series show a stronger response to fallow than wheat, 
or than oats did in rotation No. 8 as compared with rotation No. 5. 
Not only is the yield on fallow a little higher, but the yields of oats 
in continuous cropping with which it is compared are much lower 
than those in rotations. The yield on fallow in this series is 40.3 
bushels; on spring-plowed oat stubble, 25.2 bushels; and on fall- 
plowed oat stubble, 23.7 bushels. The increase in favor of fallow 
in this case is 15.8 bushels over the average of the two other methods. 

In the same series barley on fallow has yielded 19.8 bushels; on 
spring-plowed barley stubble, 17.8 bushels; and on fall-plowed 
barley stubble, 15.4 bushels. The increase due to fallow is 2 bushels 
over spring plowing, and 4.4 bushels over fall plowing, or 3.1 bushels 
over the average of the two. 

With corn, there is practically no difference in the average yields 
of the different plats in this series, although there have been some 
years strongly in favor of and some as strongly against fallow. The 
corn plats are duplicated on section 9, and there also no difference 
in yield is observed. 

CORN GROUND COMPARED WITH FALLOW AS A PREPARATION 
FOR SMALL GRAINS. 

The experiments offer a number of direct comparisons of fallow 
and corn ground as preparations for wheat and oats. Rotation No. 5 
is fallow, wheat, and oats, and rotation No. 3 is corn, wheat, and oats. 
The heavier yield of wheat has been on the corn ground seven years 
and on the fallow six years. The fallow has had somewhat the 
heavier yield of straw, but the grain has averaged only three-tenths 
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of a bushel more than on the corn ground. There is some evidence 
. of a carry-over effect of the fallow, as the oats following wheat in 
~ the fallow rotation have outyielded the oats in the corn rotation in 8 
of the 13 years. The average increase for the 13 years is 5 bushels per 
acre of grain and nearly 200 pounds of straw. The average yield 
of corn, which occupies in rotation No. 3 the place of the bare fallow 
- in rotation No. 8, has been 6.4 bushels of grain and 3,432 pounds 
of stover per acre. 

Rotation No. 8 is fallow, oats, and wheat, and rotation No. 4 is 
corn, oats, and wheat. The heavier yield of oats has been on fallow 
; eight years, and on corn five years. The 13-year average increase on 
- fallow has been 4.2 bushels of grain, but less than 100 pounds of 
straw per acre. There apparently has been in this case no carry- 
over effect of the fallow, as the yield of wheat in these rotations 
. differs only by one-tenth of a bushel. 

The yield of corn has averaged 6.3 bushels of grain and 3,344 
pounds of stover, being practically the same as in rotation No. 3. 

In the same four rotations on section 9 for the three years, 1917 to 
1919, inclusive, the wheat on fallow has outyielded that on corn 
ground each year, the average increase being 1.9 bushels. No carry- 
- over effect has been apparent, however, as the average yield of the 
oats following wheat is a fraction of a bushel less in the fallow than 
it is in the corn rotation. The oats on fallow have outyielded the 
- oats on corn ground each year, the average increase being 14.3 
- bushels. The wheat following the oats on fallow yielded 1.1 bushels 
more than the wheat on oats following corn. 

Summing up the evidence from the four rotations on both the main 
field and section 9, it appears that in a comparison of fallow and 
- corn ground there has been a small advantage in favor of the fallow. 
_ The response of oats to the fallow is apparently somewhat greater 
than that of wheat. Whatever advantage there may be from the fal- 
low is practically exhausted by the first crop. There is some tend- 
_ ency to show a small carry-over effect of fallow on the second crop, 
but it is so small that the evidence is not very clear. It would appear 
from the direct comparison of these rotations that the difference in 
yielding power between fallow and corn ground is so small that a 
choice between them is really to be determined by the choice between 
either conducting a bare fallow or raising a crop of corn averaging 
for 13 years about 64 bushels of grain and more than 13 tons of stover 
per acre. 

Two other rotations in the main field for the period from 1908 to 
1919 and in section 9 from 1917 to 1919 bear evidence on this subject 
and lead to the same conclusions. Rotation No. 18 is corn on spring 
plowing, oats on disked corn ground, fallow, and wheat on fallow. 
Rotation No. 19 is the same, but with the wheat on disked corn ground 
and the oats on fallow. 

In the main field the average yield for 12 years of oats on fallow 
has been 6.1 bushels more than on disked corn ground, but the yield 
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of wheat has been four-tenths of a bushel less on fallow than on disked 
corn ground. The yield of corn in rotation No. 19, which shows the 
greater yield of both oats and wheat, is also sHohtl higher than in 
rotation No. 18. 

In section 9 the oats on fallow have averaged 2.7 bushels more than 
on corn ground, and the wheat 3.4 bushels more. 


MANURED COMPARED WITH UNMANURED FALLOW. 


Nos. 18, 19, 71, and 72 are 4-year rotations. The first two’ were 
started in 1907 and the others in 1908. Nos. 18 and 72 are fallow, 
wheat, corn, and oats. Nos. 19 and 71 are fallow, oats, corn, and 
wheat. The fallow in Nos. 71 and 72 receives 10 tons of rotted barn- 
yard manure per acre before plowing. In the 11 years from 1909 
to 1919 each crop in the manured rotations has averaged higher yields 
of both grain and straw than the corresponding crop in the un- 
manured rotations. The average increases, however, have been small, 
the highest being 14 bushels for wheat on fallow. 

What appears to be the true significance of the value of manure in 
a rotation is shown when the results are studied in another way. 

The crops are now being grown on land that has been manured the 
third time. When the results are studied in detail from year to year 
or grouped and studied in periods of no manure in the first years, 
manured once, manured twice, and manured three times, it is shown 
rather clearly that the use of manure on fallow once in four years 
not only increases the yields of the three crops in the rotation but has 
a cumulative effect, the increase becoming greater with each round of 
the rotation. Before the corn came onthe manured land in rotations 
Nos. 71 and 72 the total weight of corn from these rotations averaged 
only 151 pounds per acre more than in rotations Nos. 18 and 19. 
When the land had been manured once the increase was 750 pounds; 
manured twice, 983 pounds; and manured three times, 1,438 pounds 
per acre. 

The yields of wheat and oats are affected by the fact that in very 
favorable seasons the manure increases the tendency to lodge and 
to rust, but in the second and third rounds of manuring these crops 
show decided increases on the manured land. 

It is a difficult question to study, but all evidence points to the 
belief that the observed differences are due to an increase in the 
manured rotations rather than to any deterioration or reduction in 
the original yielding power of the unmanured rotations. 

These rotations are duplicated on section 9, but the rotations have 
only been one round in this location. The differences in any exhibi- 
tion of yields are not as yet great enough to be distinguished from or 
among the natural differences due to soil variation. 


GREEN MANURE COMPARED WITH BARE FALLOW. 


At the time these experiments began it was thought that green 
manures might possibly offer a means of increasing or maintaining 
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the humus content of dry-land soils, thus increasing the yields. It 
was argued that they could be used in extensive or exclusive grain 
farming where barnyard manure was not available in adequate 
quantity. 

Experiments were instituted to determine the effect of using 
winter rye, field peas, and sweet clover for green manures. At the 
Edgeley station this group of experiments was confined to 4-year 
rotations in which the land is green manured once every four years. 
The crops in the other three years are wheat, oats, and corn. Each . 
green manure is used in two rotations. In one rotation oats follow 
the green manure and the wheat is after corn, which follows the oats. 
In the other the wheat follows the green manure and the oats are on 
corn ground. 

Rotation No. 14 is rye for green manure, oats, corn, and wheat; 
rotation No. 15 is rye for green manure, wheat, corn, and oats; rota- 
tion No. 16 is peas for green manure, oats, corn, and wheat; rotation 
No. 17 is peas for green manure, wheat, corn, and oats; rotation No. 
32 is sweet clover for green manure, oats, corn, and wheat; and rota- 
tion No. 31, is sweet clover for green manure, wheat, corn, and oats. 
The sweet clover in these rotations is sown with the preceding wheat 
or oats and plowed under when in blossom in its second year. - 

For comparison with these green-manure rotations are two similar 
ones having bare fallow in place of the green manure. These are 
rotations Nos. 18 and 19, already described. In rotation No. 18 the 
wheat is on fallow and the oats on corn ground, and in rotation No. 
19 the oats are on fallow and the wheat on corn ground. 

The green-manure rotations are fairly comparable with the fallow 
rotations in that each of them involves the loss of the use of the land 
for one year in four. After the green-manure crop is turned under 
the plats are treated as fallow for the remainder of the season. They 
are essentially modified fallows, requiring the extra expense of seed 
and seeding. 

Rotations Nos. 14, 15, 16, and 17 were started in 1906 and the other 
four in 1907. 

The results are difficult to determine in all their relations, on 
account of the natural variations in plat yields. The’study at the 
present time is further complicated by the fact that the last period 
of four years has been one of low yields and two of the four have 
been bad rust years. With all their discrepancies and apparent 
contradictions, however, they point to a general conclusion: The 12- 
year averages from 1908 to 1919, inclusive, afford no basis of hope to 
increase yields by the use of green manures. One possible exception 
to this will be considered farther on. The expense of the green 
manures precludes all possibility of their profitable employment. 
Further, when a crop is grown there is no basis of justification for 
plowing it under in the hope of increasing the yield of succeeding 
crops. 
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Possible differences in soil condition and natural yielding power 
may be largely eliminated by comparing-the relative yielding power 
of the crops in the several rotations in succeeding periods. The 12- 
year period can be divided into three periods of four years each, cor- 
responding to the length of the rotations. When so studied it is 
found that the yields of all crops in rotations Nos. 14, 15, 16, and 17 
have been decreasing instead of increasing, as compared with the 
yields of the same crops in the corresponding fallow rotations, Nos. 
18 and 19. The possibility that the later seasons may have been 
relatively more favorable to bare fallow than the earlier ones might 
be advanced in explanation of the behavior of the first crop follow- 
ing fallow or green manure; but such an explanation could hardly 
account for the behavior of the corn following this crop, and cer- 
tainly not for the crop of wheat or oats which follows the corn and 
has two crops intervening between it and the fallow. 

An exception has been mentioned above. This is noted in the 
sweet-clover rotations, Nos. 31 and 32. In these rotations the total 
yield of corn, which is the second crop after the sweet clover is 
plowed under, has been increasing in comparison with the yield of 
corn in the other rotations of this series. 

Unfortunately, there is no rotation to determine what the effect 
would have been had the sweet clover been harvested for hay or seed 
instead of being plowed under. Rotations to test this have been in- 
corporated in the newer work on section 9, but are not yet advanced 
enough to furnish the desired data. 

As to the relative values of rye and peas “for green manure, the 

evidence is somewhat contradictory. Rotation No. 14 with rye has 
yielded heavier than No. 16 with peas. In these rotations wheat fol- 
lows the green manure. The corn in rotation No. 15 with rye has 
outyielded the corn in No. 17 with peas, but the other crops have 
yielded more in No, 17. In these two rotations the green manure is 
followed by oats. The differences are small and probably well within 
the limits of experimental error. 

In view of the fact that in more humid sections increases are 
usually expected from the use of legumes as green manure, it might 
be fair to state that one of the most interesting results of these ex- 
periments is the failure of peas as green manure to increase yields in 
comparison with those obtained on either fallow or nonleguminous 
green manures. 

A result from these experiments more important than the differ- 
ences between green manures or fallow is that on disked corn ground 
the wheat has averaged 1.3 bushels per acre more and the oats 
4 bushels per acre more than the same crops on green manures and 
fallows. The corn following wheat in four rotations has averaged 
6.8 bushels of grain and 3 065 pounds of stover per acre, and follow- 
ing oats 1n four similar rotations it has averaged 6.9 bushels of grain. 
and 3,407 pounds of stover per acre. 
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SOD CROPS. 


In humid sections sod-forming crops occupy an important place 
in crop rotations. Three such crops were incorporated in the ex- 
periments at Edgeley. These are brome-grass, alfalfa, and red 
clover. Brome-grass is included in two rotations and alfalfa and 
red clover in one each. The several rotations are all similar in that 
the other crops are oats on sod, corn on fall-plowed oat stubble, and 
wheat on disked corn ground. The two brome-grass rotations differ - 
from each other in only one respect. No. 12 is lengthened one year 
over No. 10 by introducing a crop of flax on the brome-grass sod and 
raising the oats on fall-plowed flax stubble. 

In the brome-grass rotations the brome-grass is seeded with the 
wheat. Both the alfalfa and the clover are spring seeded without a 
nurse crop on fall plowing. In the rotations containing these crops 
there is consequently one year in which there is no production. 
This loss of the use of the land is avoided in the brome-grass rota- 
tions, which produce a crop each year. The brome-grass stands two 
years, the alfalfa two years in addition to the seeding year, and the 
red clover one year in addition to the seeding year. The experi- 
ments were not intended to study brome-grass or alfalfa to deter- 
mine how long they would remain productive. Neither was the 
length of the rotations fixed by a consideration of what might be the 
most profitable practice. They were purposely made short to meet 
the exigencies of experimentation and to determine as quickly as pos- 
sible the effect of seeding and breaking up these crops. It was thought 
that a full sod would be formed and the effect on succeeding crops 
determined as well by standing for two years as for longer periods. 

No. 10 is a 5-year rotation of oats, corn, wheat with brome-grass 
seed, and two years of brome-grass meadow. The oats are seeded on 
brome-grass sod broken in midsummer of the preceding season. The 
average date of harvesting the hay crop is July 12, or about three 
weeks before grain harvest. The instructions are to break the sod 
as early as convenient and possible after the hay crop for the year 
has been secured. Generally the sod has been backset late in the fall. 
The average yield of oats for the 12-year period from 1908 to 1919 
has been 27.7 bushels. This yield might be compared with an 
average yield of 30.5 bushels per acre of oats following wheat in three 
_ 38-year rotations of corn, wheat, and oats. The yield of corn on 
spring plowing following the oats has been slightly more than 
when following oats in 4-year rotations containing fallow and green 
manures and slightly less than following oats in 3-year rotations of 
corn, wheat, and oats. It can not be stated positively that the intro- 
duction of brome-grass sod into the rotation has had a significant — 
effect on the yield of corn grown the second year after breaking the 
sod. The yield of wheat following the corn has been practically the ~ 
same as that of wheat following corn in 3-year and 4-year rotations. 
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No. 12 is the same rotation lengthened one year by raising a flax 
crop on the brome-grass sod. The sod has been broken in the spring 
immediately before seeding to flax. This has usually been about the 
middle of May, the actual dates ranging from May 7 to June 2. 
This practice can not be considered a success from the standpoint 
of flax production. In some years the sod has been too dry to ger- 
minate and grow the flax, in some of the wetter years the flax has 
been choked out by the brome-grass, and in some years there has been 
loss from flax wilt. The highest yield was 13.2 bushels in 1909. 
In 6 of the 18 years the crop has been a total failure, reducing the 
13-year average yield to 2.9 bushels per acre. Data from other sta- 
tions indicate that better results might be obtained by breaking the 
sod the preceding summer, the same as is done for oats in rotation 
No. 10. 

The flax ground is fall plowed for oats. The oats in this rotation 
have averaged about 4 bushels of grain and 500 pounds of straw per 
acre more than the oats in rotation No. 10, where they are the first 
crop following the brome-grass. The corn following the oats seems 
to have been increased about 500 pounds per acre in total yield by the 
introduction of the flax crop, but the wheat following the corn shows 
little or no effect from it. 

The brome-grass in rotation No. 12 has yielded heavier than in 
rotation No. 10. As there is no good reason for this in the rotations 
themselves, it seems that it should be attributed to a difference in the 
soil, which might also account for the heavier corn yields in rotation 
No. 12. 

For the 13 years, 1907 to 1919, the first-year yield of hay has aver- 
aged 2,332 pounds in No. 10 and 2,868 pounds in No. 12. The sec- 
ond-year yield has been 2,714 pounds in No. 10 and 3,083 pounds in 
No. 12. 

No. 42 is a 6-year rotation consisting of oats on alfalfa sod broken 
the previous fall, corn on fall-plowed oat stubble, wheat on disked 
corn ground, one year for seeding to alfalfa on fall-plowed wheat 
stubble, and two years of alfalfa meadow. 

In only two years, 1915 and 1916, have the oats following the 
alfalfa outyielded the oats following brome-grass in rotations Nos. 
10 and 12. The 12-year average yield is about 3 bushels per acre 
greater on the brome-grass sod of rotation No. 10 than it is on the - 
alfalfa sod of No. 42. The only oat plat in the field that has aver- 
aged less than the one on alfalfa sod is the plat continuously cropped 
to oats on fall plowing. 

The yield of corn following oats in the alfalfa rotation is also 
less than in the brome-grass rotations. It is also less than following 
oats in either 3-year or 4-year rotations. 

The yield of wheat is about 3 bushels less in the alfalfa rotation 
than in the brome-grass rotations; rotation No. 42 is somewhat sepa- 
rated from rotations Nos. 10 and 12 in the field, and its apparent 
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inferiority may be due to a difference in soil. When the results are 
separated into 4-year periods and studied it is seen, however, that 
the brome-grass and alfalfa rotations have not been undergoing any 
changes in their relative yielding powers. 

The manured rotation No. 71 adjoins rotation No. 42. The corn 
following oats and the wheat on disked corn ground in this rotation 
exceed in yield the corresponding crops in rotation No. 42. 

No crop is harvested the year the alfalfa is seeded. In 1909 and 
again in 1918 the 1-year-old alfalfa winterkilled, while the new seed- 
ing did not. In 1919 both plats winterkilled. Aside from these 
failures there has been a crop each year. Three years it has amounted 
to over 2 tons per acre, but the 12-year average yield from each plat 
has been slightly in excess of 1 ton. Two crops have been cut in only 
4 of the 12 years. In 1916 a third cutting was made on the older plat. 

Tt is fairly evident from these results that alfalfa in this section 
must stand on its own merits as a crop, as its introduction into a rota- 
tion decreases rather than increases the yields of following crops. 
It appears that alfalfa fields should stand as long as they are satis- 
factorily productive, rather than be broken up for the sake of ro- 
tation. 

No. 11 is a 5-year rotation of oats, corn, wheat, and two years of 
clover. One of the clover years is devoted to seeding down, and the 
second is the crop year. After the crop is harvested the sod is fall 
broken for oats. This rotation can be considered a failure, because 
the red clover so frequently fails to survive the winter. It has been 
a total failure in 5 out of 12 years and in 3 other years has produced 
less than 1,000 pounds of hay per acre. Its 12-year average is 1,160 
pounds, or only a little more than one-half that of alfalfa and less 
than half that of brome-grass. The growth of clover has not in- 
creased the yields of the other crops in the rotations. 


THE EFFECT OF THE SEASON ON YIELDS. 


In the preceding pages the effects of diverse cultural practices on 
yields have been considered. It has been shown that in the average 
of a series of years the differences resulting from wide divergence 
of methods are very modest and in some cases not measurable by the 
methods of investigation employed. When the results are studied in 
detail year by year it is immediately seen that differences in yield 
resulting from differences in soil treatment are of minor importance 
when compared with the results of differences in seasons. 

The effect of seasonal conditions is shown clearly enough in the 
average yields given in Table I, but it can be more effectively illus- 
trated by the use of yields from individual plats representing widely 
contrasting methods. It matters little which are selected for this pur- 
pose, as all show much the same thing, as evidenced in the general 
averages presented in Table I. Typical illustrations are offered in 
rotations Nos. 5 and 8, which were described in considering the sub- 
ject of small-grain stubble compared with fallow. Bare fallow might 
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reasonably be expected to overcome the effect of the seasonal condi- 
tions as fully as any cultural method. There should at least be offered 
as wide a contrast between fallow and cropped land in their control 
by seasonal conditions as between any methods that might be selected. 
In rotation No. 5 wheat is on fallow, and in rotation No. 8 it fol- 
lows oats. In rotation No. 8 the oat crop is on fallow and in No. 5 it 
follows wheat. The yields of these two crops in these rotations are 
given in Table II for each year of the 14-year period from 1906 to 
1919. In 1906, the first year, neither plat was on fallow, but all 
were on land in variety tests of small grain in 1905. The yields 
from 1907 to 1919 are shown graphically in figure 4. The upper 
portion of this diagram gives the yields of oats and the lower por- 
tion the yields of wheat. The yields on fallow are shown by circles 
connected by a solid line and the yields on land producing a crop 
the year before by crosses connected with a broken line. Both the 
figures of yield and the diagram are so clear as to need little com- 
ment. The yields of both methods go up or down with the seasons 
to a degree altogether disproportionate to any differences between 
the methods themselves. 
Taste II1.—Annual yields of wheat on fallow in rotation No. 5 and following 
oats in rotation No. 8, and of oats on fallow in rotation No. 8 and following 


wheat in rotation No. 5, showing the controlling effect of seasonal conditions 
at Hdgeley, N. Dak., during the 14-year period fron 1906 to 1919, inclusive. 


Yields per acre. Yields per acre. 
Wheat. | Oats. Wheat. | Oats. 
Year. ee Year. ee 
Rota- | Rota- | Rota- | Rota- Rota- | Rota- | Rota- | Rota- 
tion tion | tion tion tion tion tion tion 
No. 5. | No. 8. | | No. 8. | No.5 No. 5. | No. 8. | No. 8. | No. 5. 
Bushels.| Bushels. Bushels. Bushels. Bushels.| Bushels. eee Bushels: 
15.8 15.0) 50.0 5050) | OTSaeee eee meee 38.7 37.0 10. 7 82.2 
30.3 27.5 | 63.8 OOM LON Gee aerate s oats 9.2 10.5 oe 9 19.1 
IMGSH eeSher | 30; ON Mee SeleIoleecasee sete 10.0] 13.3 8.1 16.9 
19.5 10.3 | 20,9 BeBe eH TOI ase accoasor 20.5 TE 27.8 15.6 
29. 8 26.6 | 56. 2 6327 | PIOIO Rs eaee cence 1.7 2.8 11.6 22.8 
7.8 6.3 10. 0 13.7 
Qeil, 27 | 6.1 4.4 Average, 
39. 0 28.2 | 72.5 65.9 1907-1919. 17.8 14.1 36.0 35.2 
25.3] 17.1) 46.2) 36.2 || 


Several causes conspire to make this so, or there are several 
reasons why it is so. The season may be so dry, as in 1910 and 
1911, that both methods are more or less complete failures, or the 
season may be so wet that both methods produce heavily, as in 1912 
and 1915. The fallow season may be so dry that it 1s impossible to 
store water in the fallow, in which case it possesses no advantage 
in this respect over a cropped plat, or the rainfall between harvest 
and seeding may be so abundant that the cropped as well as the 
fallow plat is filled with water, in which case again the fallow would 
have no advantage so far as water supply is concerned. This is an 
especially common occurrence in a shallow soil of limited water- 
storage capacity and with a rainfall as high as that at Edgeley. 
Another factor that equalizes yields by reducing all to a common 
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Fie. 4.—Diagram showing the data presented in Table Il. The upper part of the fig- 
ure gives the yield of oats on fallow in rotation No. 8 and following wheat in rota- 
tion No. 5 for the years 1907 to 1919. The iower portion shows the yield of wheat 
on fallow in rotation No. 5 and following oats in rotation No. 8. In each part of 
the diagram the yields on fallow are shown by circles connected by a solid line 
and the yields following a grain crop by crosses connected by a broken line, 
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low level is disease, of which the most important at Edgeley is rust. 
This generally occurs in wet years when yields would otherwise be 
relatively high. It was the cause of the low yields in 1916 and 1919. 

Aside from disease, the most important factor controlling yields 
at this station is the rainfall during the growing season. 

The precipitation for the months of April, May, June, and July 
for the several years was as follows: 1906, 14.03 ; 1907, 6.44; 1908, 9.18; 
1909, 10.50; 1910, 5.08; 1911, 7.09; 1912, 15.63; 1913, 9.53; 1914, 13.23; 
1915, 13.81; 1916, 12.48; 1917, 7.54; 1918, 8.58; 1919, 13.45; average, 
10.47 inches. 

There is a close relation between these figures and those of yields 
shown in Table IT, except in those cases where disease interferes with 
the production of a good crop by a sufficient rainfall. 

It will be noted that, generally speaking, a rainfall of over 9 inches 
during the growing season is necessary to the production of a good 
crop. 


CONTINUOUS CROPPING COMPARED WITH ROTATION. 


Considerable study has been devoted to the subject of changes that 
may be taking place in the relative yields of crops grown continu- 
ously on the same plats and those grown in rotation with other crops. 
The great fluctuations due to seasons and the relative response to 
methods of cultivation in different seasons tend to obscure results 
in even as long a series of years as that under study. There are, 
however, rather marked indications of comparatively decreasing 
yields under continuous cropping to any one small grain. This 
observation is not confined to this station alone, but is more or less 
general. After the first few years, from four to seven, on new land 
there appears to come a break in the relative yields from land con- 
tinuously cropped to one grain. The most obvious reason for this, 
and one that in some cases clearly accounts for it, is the development 
of weeds. Diseases that are propagated in the soil are probably an- 
other reason. It is not believed that it is due to any impairment of 
the soil. Another bumper crop year such as 1915 was will be very 
interesting on account of the evidence it will furnish on this subject. 


CONCLUSIONS. 


The results attending the use of barnyard manure, various green 
manures (leguminous and nonleguminous), sod crops, and a con- 
tinued and rather extensive test of commercial fertilizers which 
has been conducted at the station but is not considered in the present 
paper, all show that soil fertility is not a limiting or controlling 
factor of major importance in crop production at Edgeley. On the 
other hand, the seasonal variation in yields shows that. the chief 
controlling factor is the seasonal rainfall. The full operation of its 
control is interfered with by plant diseases, of which the chief one 
not under control is rust. The nature of the soil and the amount and 
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distribution of the rainfall are such that attempts to overcome the 
controlling influence of rainfall by means of cultural methods de- 
signed to store water in the soil in advance of the growing season 
meet with only limited success. 

Phrased in other words, 15 years of thorough investigation have 
failed to discover any one method or any royal road to the solution 
of the problems of crop production in this section. Success is to be 
attained rather through the application of many small details em- 
braced under the general term of good husbandry. Work must 
be well and timely done. Good seed of the best varieties, free from 
disease, should be sown in good season in a well-prepared seed bed 
free from weeds. 

Whether plowing is done in the fall or the spring may be of mate- 
rial effect in any one year, and so also may differences in the time of 
plowing in the fall, but in the average of a series of years these 
factors are of minor importance provided seeding is not unduly 
delayed. 

Fallow may. be usefully enlisted as an emergency measure for 
cleaning up land that is infested with weeds or in preparing for a 
crop the following season an excess acreage that for any reason it has 
been impossible to utilize for cropping in the current season or on 
which for any reason there may be an early crop failure. Fallow 
does not, however, increase the yield over that on cropped land suf- 
ficiently to warrant giving it any recognized place in a cropping 
system. 

Green manuring is entirely unjustifiable, as it increases the expense 
without increasing the yields. Any crop produced should be har- 
vested, as little or nothing is to be gained by plowing it under. 

The effect of barnyard manure is comparatively small, but it ap- 
pears to be cumulative. The results indicate that one would not be 
compensated for any considerable expense incurred in manuring land 
for field crops, but that he will be paid for disposing of the available 
manure by judiciously applying it to the fields in a systematic rota- 
tion. It should be.applied in preparation for the corn crop. 

Corn has not been a strong competitor of the grain crops. In 14 
years it has matured only five good crops of grain, averaging for this 
period a little less than 9 bushels per acre. In addition, it has pro- 
duced an average of about 3,600 pounds of stover or fodder per acre. 
It deserves, however, an important place in the rotation. The yields 
of small grain following it are materially increased over those follow- 
ing small grain and fully equal or even exceed those on fallow. When 
properly handled corn can take the place of fallow in cleaning the 
ground of most weeds. Its inclusion in the cropping system dis- 
tributes labor and team requirements better than unmixed grain farm- 
ing and by preparing the ground for small grain helps to prepare for 
the early seeding of a large acreage. As the most valuable part of the 
average crop is the fodder, it tends to diversification, as live stock is 
necessary in order to consume it on the farm where produced. 


24 BULLETIN 991, U. S. DEPARTMENT OF AGRICULTURE. 


Brome-grass has been found to lend itself well to use in a rota- 
tion. It has been a sure and reliable hay crop. There is also an 
aftermath eminently suited for fall pasture, but its value has not 
been determined in these experiments. 

Alfalfa has also proved a valuable sod crop. The only failures 
have been from rather infrequent winterkilling. Its average ton- 
nage is not quite as heavy as that of brome-grass, but it is of higher 
value. It does not lend itself to short rotations as well as brome- 
grass, because it is not desirable here to attempt to establish it by 
seeding with another crop, a practice which for 14 years has proved 
entirely practicable with brome-grass. 

The effect of alfalfa in a rotation has apparently been to depress 
the yield of the crops immediately following. Brome-grass has had 
a slightly depressing effect on the first crop following it, but suc- 
ceeding crops have neither been increased nor decreased in yield. It 
may well be that these experiments do not show what may fairly be 
expected from sod crops in rotation on a farm. Generally speaking, 
in these experiments the crops have been allowed to meet the weeds 
that attend their growth under the several cultural methods under 
trial, but it is necessary in plat work to prevent pernicious weeds, 
such as the mustards, wild oats, quack-grass, and perennial thistles, 
from becoming established, as they could not well be confined to 
single plats or rotations. As one of the effects of sod crops is to 
clean the land of weeds, it can not be said with certainty that their 
full effect has been measured in these experiments. 

The results indicate that the sod crops, while forming a part of 
the rotation, should enter into it only as it is necessary to make new - 
seedings and break up the old, in order to maintain the maximum 
production of the brome-grass or alfalfa. 

The remaining ground should be in a rotation of corn on spring 
plowing, followed by wheat on disked corn ground, and it by wheat, 
oats, or barley. To make early seeding possible, fall plowing for the 
small grain is desirable. There is no objection to spring plowing ex- 
cept as it delays seeding. If it can be done in time to permit early 
seeding, it may be even better than fall plowing. 

If one-third the land not in sod were devoted to corn, there would 
be one crop of wheat on corn ground and one crop of small grain on 
wheat stubble. The relative production of corn and small grain 
probably does not justify planting so large a proportion of the land 
to corn. The adoption of such a rotation would mean a radical 
change in the agriculture of the section, which is now based chiefly 
on wheat. It would also mean a decreased total production of wheat, 
as the increased yield of wheat on the corn ground over wheat fol- 
lowing wheat would not compensate for the reduced wheat acreage. 
The rotation may be lengthened to meet the requirements by reducing 
the acreage of corn and letting small grain follow small grain for a 
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WALNUT HUSK-MAGGOT.’ 


By Frep E. Brooks, Entomologist, Fruit Insect Investigations. 
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INTRODUCTION. 


The larva of the walnut husk-maggot has long been known to 
persons who in autumn have engaged in hulling the nuts of our 
native black walnut (Juglans nigra). Soon after the nuts drop, a 
large percentage of them are frequently found with the hulls black- 
ened and slimy within and containing multitudes of whitish mag- 
gots which move actively through the soft pulp. Such infested nuts 
are disagreeable to handle, and in hulling the husk sticks to the 
inner shell, leaving it dirty and unattractive in appearance (PI. IV, 
d). Inasmuch as the fruit of the black walnut was not important 
commercially in the past this insect did not attract especial attention, 
and very few persons, even of those who were familiar with the mag- 
gots in the walnuts, ever saw the parent fly. If seen, it was probably 
seldom regarded as being in any way connected with the disgusting 


1 Rhagoletis suavis Loew; order Diptera, family Trypetidae. A closely allied species, 
Rhagoletis juglandis Cresson, has been recorded as attacking the nuts of Juglans rupestris 
and J. regia in Arizona and Texas. Several members of the same genus have attracted 
considerable attention in North America on account of the destructiveness of the lary 
to various kinds of fruit. R. pomonella Walsh, known commonly as the apple maggot 
or railroad worm, is an important, pest of apples in the northern part of the United 
States and Canada. Two species, R. cingulata Loew and R. fausta O. 8., attack cherries 
over practically the same region, while R. ribicola Doane frequently injures currants and. 
gooseberries inthe Northwestern States. 
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condition of the nuts. It was not until an interest developed in cer- 
tain places in the East in growing the Persian or English walnut 
(Juglans regia) commercially that a demand arose for information 
regarding this pest. When the Persian walnut trees planted in the 
East began to fruit, these maggots attacked the nuts and practically 
ruined very promising crops in several localities. The injury to Per- 
sian walnuts and the fact that the eastern black walnut, one of the 
favorite food plants of the species, is becoming of increasing im- 
portance from the standpoint of nut production, have led to the in- 
vestigation described herein. The project is not yet completed, but 
the outstanding features of the life history and habits of the insect 
are now known. Further studies of the species, particularly along 
the lines of control, are under way. 


BRIEF DESCRIPTION OF INSECT AND INJURY. 


The adult of the walnut husk-maggot is a two-winged fly about 
the size of the common house fly. The flies appear on the walnut trees 
at the time the nuts are approaching maturity and lay clusters of 
white eggs in punctures made in the husk with their sharp ovipositor 
(Pl. IIT, e) or in breaks which they may find in the husk of the nuts 
(Pl. II, 6, ¢,d). Apparently no eggs are deposited in the nuts after 
they drop. The eggs soon hatch and the resultant maggots rapidly 
convert the green tissue of the husk into black pulp. After attain- 
ing full growth the maggots enter the ground and pupate, there 
being only one generation of the flies annually. 


SYNONYMY. 


The following data covering the synonymy of the species were fur- 
nished by Mr. B. A. Porter, of the Bureau of Entomology: 
Trypeta suavis Loew, 1862, in Monogr. Dipt. N. Amer., pt. 1, p. 75. 
Acidia suavis Loew, 1873, in Monogr. Dipt. N. Amer. pt. 3, p. 235. 
Rhagoletis suavis (Loew), 1899, in Coquillett, Jour. N. Y. Hnt. Soc., 
Wor (ae 10s: 2400) 
DISTRIBUTION. 


This fly probably occurs pretty generally over the natural ranges 
of the black walnut and the butternut (Juglans cinerea). In 1862 
Osten-Sacken? gave its distribution as the “ Middle States.” In 
1902 Babb® reared the fly from black walnut at Amherst, Mass. 
Washburn,’ in 1905, listed the species among the flies of Minnesota ; 


2Lonw, H. MONOGRAPHS OF THE DIPTERA OF NORTH AMDRICA (ed. by R. Osten-Sacken), 
pt. 1, p. 75. Washington, D. C. 1862. : 

? Bass, G. F. NOTE ON RHAGOLETIS SUAVIS LW., WITH A DESCRIPTION OF THD LARVA 
AND PUPARIUM. In Ent. News, v. 13, no. 8, p. 242. 1902. 

4 WASHBURN, F, L. DIPTHRA OF MINNESOTA. . Minn, Agr, Exp. Sta, Bul, 93, p. 118. 
1905. 
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and Banks,? in 1912, reared flies from butternuts at Plummers Island, 
Md. There are specimens in the United States National Museum 
from West Willow and Allegheny, Pa., and Dr. J. M. Aldrich, of 
the Museum, has in his personal collection specimens from Blue 
Ridge Summit, Pa., and La Fayette, Ind. During the present in- 
vestigation the writer has collected or otherwise obtained specimens 
from the following localities: Boston, Mass.; Wallingford, Conn. ; 
Lockport, N. Y.; West Willow and Washington Heights, Pa.; Co- 
lumbus, Ohio; New Windsor, Md.; Washington, D. C.; and French 
Creek and other localities in West Virginia. 


FOOD PLANTS. 


The walnut husk-maggot has been known to attack commonly the 
husks of the black walnut (/uglans nigra) and the butternut (/. 
cinerea). The writer has reared adults from the husks of the Persian 
walnut (J. regia) and Japanese walnut (J. steboldiana). Of the 
foregoing hosts the black walnut and Persian walnut are preferred 
to the others, probably on account of the thicker husks. 


DESCRIPTION OF LIFE STAGES. 


THE EGG. 


The egg (PI. I, 0, ¢, d) is white, banana-shaped, distinctly curved, 
0.9 to 1 mm. in length by 0.2 mm. in width, one end tapering gradu- 
ally to a rounded point, the other end tapering more abruptly and 
ending in a minute but distinct spur or pedicle. The eggs are placed 
in masses compressed closely together (Pl. U1, b, ¢, d) in oviposition 
punctures extending 2 mm., more or less, beneath the skin of the 
nuts. The female will oviposit freely in any fresh puncture which 
she may find in the skin made otherwise than with her ovipositor. 
Small punctures made experimentally in the husk with a sharp point 
usually were found promptly by the females and filled with eggs. 
In some cases such punctures would be packed with eggs and the 
flies would continue to oviposit on the surface until a small mound 
of eggs covered the opening in the skin (PI. II, d). One artificial 
puncture in a black walnut was found to contain 186 eggs and several 
punctures made with the ovipositor were found to hold upwards of 
60 eggs each. The eggs apparently hatch in from 7 to 10 days. 

Oviposition takes place only in the green part of the husk, but 
after the maggots hatch and begin to feed the point of attack soon 
shows as a black spot on the surface (PL IV,a). This spot increases 
rapidly in size as the burrows of the maggots penetrate the tissues 


5 BANKS, NATHAN. THE STRUCTURE OF CERTAIN DIPTEROUS LARVA WITH PARTICULAR REF- 
ERBNCD TO THOSE IN HUMAN Foops. U. 8. Dept. Agr., Bur. Hnt., Tech. Ser. Bul. 22, 
Peps AO 12: 
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beneath. Persian walnuts on the trees will often turn black from 
this cause during a period of only a few days. Quite often the first 
external evidence of the feeding of the larve within a nut will be a 
slight seepage of dark juice from the oviposition wound, which will 
flow down and stain the skin of the nut (PI. IV, 6). 


THE LARVA. 


The larva, or maggot (PI. I, e, 7; Pl. IV, c), is white or creamy 
white, and is not stained by the dye-like, semiliquid matter in which 
it feeds. The dark-colored contents of the alimentary canal, how- 
ever, give to the immature maggots a brownish appearance. When 
full grown they average 10 mm. in length by 2 mm. in width. The 
maggots are active and move about rapidly, using in locomotion their 
two anal hooks. They often remain in the walnut husk until severe 
freezing weather occurs, but take advantage of warm periods in the 
late autumn to leave the nuts and enter the ground a short distance 


for pupation. 
THE PUPA. 


The pupa (PIL II, g, 2) is formed by the shrinkage of the larva 
and is pale yellow, cylindrical, tapers shghtly from the middle to- 
ward the ends, and is 5 mm. in length by 2.5 mm. in width. There 
are 11 plainly visible segments, the intersegmental grooves being 
shallow but distinct. Each end bears a pair of small, brownish 
tubercles and there is a rough, brown spot near one end where the 
larval head was retracted. In size, shape, and color the pupa re- 
sembles a grain of wheat (Pi. IT, 2). The pup are formed in the 
ground, anywhere from half an inch to several inches beneath the 
surface, and the winter is passed in this stage. Most of the flies 
issue the following summer, but a few pupe hold over the second 
winter and the adults appear therefrom during the succeeding 
summer. 

THE ADULT. 

The adults of this insect vary considerably in size but average about 
¢ mm. in length. With the exception of the eyes, heavy wing mark- 
ings, anterior margins of the abdominal segments, and bristle-like 
hairs, all of which are dark brown, the color is pale yellow. There 
is a lighter longitudinal line on each side of the thorax and the 

_ dorsal surface of the thorax is densely clothed with very short, 
yellowish hairs interspersed sparsely with long, stiff, dark-brown 
bristles. The head, sides, upper surface of the abdomen, and legs 
are covered more or less heavily with brown hairs. (PIL IIL.) 


ACTIVITIES OF THE FLIES. 


The flies begin to issue from the ground at least as early as the 
middle of July in the latitude of West Virginia. In 1920 at French 
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THE WALNUT HUSK-MAGGOT. 


a, Genitalia of male and female husk-maggots, male on left; b and c, egg clusters in black walnuts 
exposed by cutting away the skin: d, egg cluster part)y on the surface of black walnut; e, larve; 
j, larva escaping from a black walnut; g, pups; h, resemblance of pup, above, and grains of 
wheat, below. All enlarged. 


ee 


PLATE lil 


Bul. 992, U.S. Dept. of Agriculture. 


THE WALNUT HUSK-MAGGoT 


; e, female 


female in the 
le 


> @, 
a ma. 


-maggot much enlarged 
ying eggs and guarded by 


fly of husk 


d, female la 


? 


a, Flies of husk-maggot on black walnut; 5, 
act of depositing eggs in a black walnut 


with ovipositor extended. All enlarged. 
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THE WALNUT HUSK-MAGGOT. 


a, Black walnut showing discolored spot on skin made by husk-maggots mining within; b, black 
walnut stained by juice flowing from oviposition scar; c, husk-maggots in Persian walnut: 
d, black walnuts with husk removed to show difference in hulling between sound and infested 
nuts; nut on the Jeft sound, on the right infested. All about natural size. 
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Creek, W. Va., the first flies appeared in rearing jars on July 16, 
and on August 5 the first specimens were recognized definitely on 
the trees. Flies, apparently of this species, were seen on trees in both 
West Virginia and Pennsylvania several weeks earlier, but no 
specimens were captured and identification was not definite. Flies 
in rearing jars issued from July 16 to September 8, emergence cover- 
ing a period of 55 days. Table I shows the time of emergence of 40 
individuals in rearing jars. 


TABLE [.—Hmergence of flies of walnut husk-maggot in rearing jars at 
French Creek, W. Va., in 1920. 


Num- Num-) Num- | Num- 

Date ber of Date. i ber of Date. ber of | Date. ber of 
flies. flies. || flies. flies. 

July 16... 1 July 31...-| 1 Aug. 15... 3 Aug. 29... 0 | 

Ns 0 Aug. 1... 1 16. . 0 30. 0 | 
18.. 0 De 0 Ws 2 2 31. 1 
ee 2 She 0 Wee 2 Sept.1.. 0 
20. . 0 Ay 1 19. . BA Pa acaba (0) 
PAIR i ais oa 0 200: (en 3 0 
PDAS 8 0 Ge i 21. 0 | 4.. 1 
Dome 1 Mee 1 22) 0 ees 0 
24.. 0 Bee 1 9} 5 i | Gee 0 
PANS 556 0 OR 1 24... 1 | Wee 0 
205s 1 Loe 0 PAY = 4 Bie ee 1 
2S 0 LVS? 0 26» 4 Or 0 

PSone 0 Dis 2 27. . iyi | 

2B) mae 0 13iee 1 28... 0 || Total. . 40 | 

BOee 0 14.. 0 || | 


Apparently flies are present on the trees several weeks before ovi- 
position begins. At first they occupy the foliage chiefly, making 
short flights from leaf to leaf and resting quietly for long periods. 
During the preoviposition period, as well as later, they may be seen 
lapping at the leaves as though extracting food from deposits on the 
surface. As the time for the beginning of oviposition approaches 
the flies become more active, and both males and females show a 
tendency to gather about the nuts. The males habitually select cer- 
tain nuts on which an individual will take his stand and often remain 
for hours at a time awaiting the coming of the female, combating, 
meantime, other males that approach. When a male alghts on a nut 
already tenanted by another male the original occupant attacks it and 
usually the two rear up on their hind legs, facing each other, and en- 
gage in a brief but animated bout, belaboring each other with their 
forelegs. Usually the original occupant is the victor and the would- 
be interloper flies away. 

A prick made in a walnut with a pin or other sharp point was sure 
to be found by a male, who, recognizing it evidently as a suitable 
place for the females to come to oviposit, would immediately begin 
standing guard over it. In one instance the writer pricked a dozen 
walnuts on the lower branches of a tree with the point of a small 
nail. Thereafter for several days a male was on guard at each of the 
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punctured nuts and females were observed frequently to visit these 
nuts, where copulation and oviposition took place. In approaching 
these nuts the females usually came by easy stages, flying and crawl- 
ing near the nut before alighting upon it. When the male would 
observe a female approaching he would become much excited, moving 
back and forth, whirling around, and raising and lowering the wings 
in rapid succession, but remaining near the puncture made with the 
nail point. On the arrival of the female upon the nut the male 
would usually back away from the nail puncture a short distance 
and there remain stationary, with wings elevated above the back, 
watching the female intently. When the female would find the 
puncture and start to insert the tip of her abdomen into the opening 
for the purpose of depositing eggs, the male would spring upon her 
and copulation would take place. There would then follow alter- 
nating periods of oviposition and copulation, the male sometimes 
continuing mounted while oviposition was in progress, and sometimes 
dismounting but remaining near by. (PI. III,d.) Frequently there 
would be four or five periods of each before the female would fly 
away. After this procedure the male was likely to continue on 
guard at the same place, for the nail pricks were visited frequently 
by ovipositing females. 

The flies were observed to be much more abundant on the lower 
than on the higher branches of trees, and there was a great differ- 
ence in the numbers of flies on individual trees of the same species. 
On a group of heavy-laden Persian walnut trees of the variety 
known as Hall, at West Willow, Pa., it was estimated that one fly 
was present for every two nuts on the trees. The variation in the 
numbers of flies on individual trees was followed by a OER PORES 
abundance or scarcity of maggots in the nuts of each. 

Flies were observed to feed upon the juice that flowed. from ovi- 
position scars and upon the naturally more or less gummy surface 
of the nuts. In feeding they would eject from the mouth a particle 
of clear liquid onto the surface and after working it over with the 
purselike, external mouthparts would swallow it again. 


NATURE OF INJURY. 


In native black walnuts the eggs of the husk-maggot fly are 
usually deposited so late in the season that the resultant maggots 
do not prevent the nuts from maturing and dropping normally. 
Thus, while apparently all the eggs are laid in nuts on the trees, 
the development of the maggots and the blackening of the husks 
which results from their feeding take place chiefly-in fallen nuts. 
In Persian walnuts, however, eggs appear to be laid earlier in the 
development of the nuts. Bearing trees were observed in Maryland 
and Pennsylvania, a short time before the crop had ripened, on which 
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‘a large percentage of the husks of the nuts were blackened through- 
out and the surface covered with a gummy exudation from the mag- 
got injury within. Some of the infested Persian walnuts drop 
prematurely and others hang to the branches until after the 
sound nuts have fallen. In nuts that are attacked before maturing 
the development is arrested and the kernel becomes unfit for use. 
The injury is thus threefold, in that it impairs the quality of the 
kernel, causes the husk to stick to the shell in the hulling process, and 
blackens and soils the shell, making the nuts unattractive for market. 


NATURAL ENEMIES. 


Only one parasite of the husk-maggot has been discovered. This — 


is a hymenopterous species, Aphaereta auripes Prov., reared from 
the puparia by Babb (*) at Amherst, Mass. The writer, on Sep- 
tember 8, 1920, found a small leaf-bug, determined by W. L. McAtee 
as a species of Lopidea, with its beak inserted through the skin of a 
black walnut sucking out the contents of a batch of fresh-laid husk- 
maggot eggs. An examination of the eggs showed that a number of 
them had been punctured and emptied by the bug. 


- METHODS OF CONTROL. 


Experiments in controling the husk maggot with lead-arsenate 
‘sprays were conducted in 1920 in the Persian walnut groves of Mr, 
N. H. Baile, at New Windsor, Md., and of Mr. J. G. Rush, at West 
Willow, Pa. Only a single application of the spray was made in each 
case. The grove of Mr. Baile consists of about a dozen seedling trees 
of various sizes, some of them about 30 years of age. At the time 
of the spraying all were bearing heavy crops of nuts. This grove 
was. sprayed by means of a power sprayer on August 10, with 3 
pounds of lead-arsenate paste to 50 gallons of water. The grove of 
Mr. Rush consists of 18 trees of named varieties, all of bearing age. 
The trees were producing heavily at the time the spray was applied. 
The spraying was done on August 9, using 14 pounds of lead-arsenate 
powder to 50 gallons of water. Two trees of.the variety known as 
Rush, three of Hall, and two of Mayette were sprayed with the lead- 
arsenate solution to which enough molasses had been added to give 
the liquid a slightly sweetish taste. For treating the Rush grove a 
small hand sprayer mounted on a wheelbarrow was used (PI. 1). 
The trees of both groves had borne the previous season, but the crops 
had been injured seriously by the attacks of the maggots. 

At the time the groves were sprayed the adults of the maggots 
were appearing on the trees and a close examination of the nuts in 
the Rush grove disclosed one batch of freshly laid eggs. After the 
spraying the Baile grove was not revisited until the nuts were almost 
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ripe. The Rush grove, however, was kept under close observation 
by Mr. Rush and the writer. The flies became very numerous on the 
trees of this grove for a period of a few days after the spray was 
applied and then decreased in numbers. 

Examination and counts of the nuts of the sprayed trees in the 
Baile grove just before the crop was gathered showed that 4 per 
cent of the nuts had been attacked by the maggots, whereas at least 
60 per cent of the crop had been destroyed by the maggots the pre- 
vious year. In the Rush grove it was estimated that the condition 
was 75 per cent better than the year before when no treatment was 
given. No Persian walnut trees were found near either the Baile or 
Rush groves that were suitable for use in checking up definite results 
of the spraying. However, a comparison of the sprayed nuts with 
those produced by the same trees the previous season and with those 
produced in other localities the same season, together with the known 
abundance of the flies that appeared early upon the sprayed trees, 
indicates decidedly beneficial results from the treatment. 

Flies confined in roomy wire-screen cages were observed to feed 
freely on sweetened water to which sufficient lead arsenate had been 
added to give the liquid a milky color. It must be admitted that 
these flies succumbed very slowly to the poison. Further tests of 
this treatment must be made before it can be recommended unre- 
servedly as an effective and sure method of control for this pest. 
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THE CALIFORNIA LEMON INDUSTRY. 


Beginning in 1887 with the shipment of 12 cars of fruit, the Cali- 
fornia lemon industry has increased a thousandfold, the 1919-20 
shipment being approximately 12,000 cars. The California growers 
have generally settled upon the Kureka and Lisbon varieties as the 
most satisfactory in that State, and, although there are scattered or- 
chards of other varieties, the new plantings are confined to these two. 

According to A. D. Shamel (1),? the Eureka variety originated in 
1858 in Los Angeles, through the planting of seeds obtained from 
Sicilian lemons. These seedlings bore about 12 years later, at which 
time several were selected as worthy of propagation. Buds from 
these trees are responsible for the present Eureka variety of lemon. 
The Lisbon variety was imported directly from Australia in 1874 (2). 
While some plantings now in existence can be traced to the original 
shipment, later importations are also responsible for the Lisbon, the 
most widely planted variety in California to-day. The Villa Franca 
lemon has been planted to some extent, but has generally been 
abandoned in favor of the Eureka and Lisbon varieties. 


1 The writers are greatly indebted to F. E. Denny for help with the calculations and for criticism of the 
manuscript, as well as to C. O. Young and R. H. Kellner for collaboration in the analytical work. 
2 Figures in parenthesis refer to Bibliography at end of bulletin. 
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At various times attempts have been made to utilize the culls 
from the lemon industry. The first effort which was ultimately 
successful was that of a company, organized in 1898, now manu- 
facturing essential oils and citrate of ime. Another company, estab- 
lished early in 1914, at present produces citric acid and essential oil. 
Several smaller firms are making citric acid, citrate of lime, and 
bottled lemon juice. As the history of the undertaking has been 
treated by others (3) (4), it need not be considered further here. 


PURPOSE OF INVESTIGATION. 


So far as known, there has been no systematic attempt to study 
the composition of the California lemon. Analyses of scattered 
samples have been published, but no series of results from carefully 
selected trees, where sampling was continued throughout the season, 
has been reported. It is highly desirable that this information be 
made accessible to the lemon grower, as well as to the lemon by- 
product manufacturer, who is especially interested in the oil and 
acid content of the fruit which he purchases. 


INVESTIGATIONAL WORK. 
METHOD OF SAMPLING. 


In a territory as extensive as the lemon-growing section of Califor- 
nia, adequate sampling presents many difficulties. Since the number 
of samples which can be examined is necessarily limited by the size 
of the laboratory force and its facilities, care was taken to select 
typical locations in each well-recognized growing district. In some 
instances, circumstances prevented sampling, so that a small number 
of centers are not adequately represented, and in a few cases certain 
districts are more fully represented than was at first planned. In 
all, satisfactory samples were taken in about 20 locations in the 
following centers: Bonita, Chula Vista, Escondido, Whittier, Santa 
Paula, Carpenteria, San Fernando, Glendora, San Dimas, and Clare- 
mont. From other work conducted at the same time it was possible 
to obtain data on fruit grown at Corona. 

The trees selected originally were such as to give an equal number 
of locations of the Eureka and Lisbon varieties. Because of irregular 
sampling, the final selections consist of 10 Eureka and 6 Lisbon 
trees. The judgment of experienced growers was the deciding factor 
in selecting typical trees. It is possible that some of the trees in- 
cluded in the final results are not of the best strains, but, as many 
groves of such trees exist in the State, the effectiveness of the data is 
not materially impaired. 

Again, the number of fruits to each sample was a matter of con- 
cern. Manifestly, the larger the number the better the chance of 
satisfactorily representing the composition of the grove or district 
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from which the sample came. After removing the sample for the 
experimental work, the trees from which they were taken were picked 
in the usual commercial way. In a few cases an insufficient number 
of fruits had reached the proper size when time for the next sampling 
arrived. 

Both the Eureka and Lisbon varieties of lemons in California 
blossom throughout the year, and pickings of fruit are made monthly, 
except in September or October, when they are usually omitted. 
Whenever possible samples were taken at monthly intervals in the 
course of the investigation here reported. 

As a rule, from 18 to 24 fruits were forwarded to the laboratory in 
cardboard cartons furnished for the purpose. Seldom were they more 
than 24 hours en route. At the laboratory they were kept in the 
cartons in cool storage (40° to 50° F.) until analysis was begun. 
Usually not more than three days elapsed between the time of pick- 
ing and analysis. 
METHODS OF ANALYSIS. 

Unfortunately, in order to make a satisfactory determination of 
the essential oil of the fruit, it was necessary to divide the sample. 
After the specific gravity of the fruit had been determined by weigh- 
ing in the air and under water, this division was made as evenly as 
possible, both as to size and color. Half the sample was ground by 
being passed through a food grinder three times, and the oil was 
determined in a portion of it by steam Fiacallleesare, according to the 
method of Wilson and Young (5). The acidity of the whole fruit was 
determined on another portion of this sample by titration with 
alkali solution, using phenolphthalein as indicator. 

The remaining lemons were quartered, the thickness of the de 
estimated, and the juice expressed by a small hand press. 

In aeiaine the thickness of the peel, the following arbitrary 
method was used: The cross section of the peel was measured in 
several places by calipers, and the average taken. When this was 
found to be less than 3 mm., the peel was designated as thin; 3 to 5 
mm., medium; and above 5 mm., thick (fig. 1). Rarely did peel 
exceed 7 mm. in thickness. 

The acidity of the juice was determined by titration against alkali. 
All acid is calculated as citric with the water of crystallization in- 
cluded. 

RESULTS OF INVESTIGATION. 


The data derived from the analyses of Eureka and Lisbon lemons 
grown in California are shown in Tables 1 and 2. Table3 gives the 
results on samples of the Villa Franca variety ; Table 4, those on 
samples of fruit from a Eureka location in central alicenna: and 
Table 5, those on samples of lemons of an unknown variety from 
Arizona. It is not thought advisable to attempt to compare the 
results in Tables 3, 4, and 5 with those in Tables 1 and 2, for the 
reason that the number of Villa Franca locations was small, al- 
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Fic. 1.—Standards used to determine the thickness of the peel. 
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though not too small to preclude satisfactory results had the varia- 


bility encountered been less. 


While the averages of the three sets 


are taken from a sufficient number of samples to make them worthy 
of consideration, the monthly averages depend on but three samples, 


too small a number from which to draw conclusions. 


Moreover, 


neither Tulare County nor Arizona is a large lemon-shipping center, 
and the number of samples analyzed from each of these districts was 


small. 


In Tulare County the lemon season begins in September and 


lasts but a few months, so that comparison with lemons grown in 


other districts throughout the season is impossible. 


The data con- 


tained in Tables 3, 4, and 5, however, are of no little interest to lemon 
growers, and it is felt that they should be published here. 


TasBLeE 1.—Composition of Eureka lemons grown in various sections of California. 


BONITA (TREE 1). 


Sam- P Specific | Oilin | Oil per a Acid «ae 
ple Meee Color.1 EniChn Gs of | gravity | fruit, by| ton of cate per ton Aeidin 
No. | P peer: of fruit. | weight. | fruit. il Oftruiteioo ues 

Per cent.| Pounds.| Per cent.| Pounds.| Per cent. 
489 | July...--- DG-Y Wg e a ss i eared eM 2 0) 0. 52 10.4 3.86 WZ, (e2R) 
564 | Sept..---.- DiGwess2i- Very thin..-...-- 0.9791 -41 8.2 4.27 85.4 6. 82 
594 | Oct....-.- LGees 27 Sirs hsp - 9822 34 6.8 4.41 88.2 6.57 
628 | Nov...--- hier Nh oy eo sek - 9853 -42 8.4 4.16 83.2 6.63 
COBIAN LD GLO eis Nag Va) Ne Medium. ......- . 9214 - 66 13.2 3.73 74.6 7.25 
78 | Feb... -- IDS GO SSAee aecae (Soy AEs ea .9215 -45 9.0 3.10 62.0 6.91 
821 | Mar..-.... 1D NG ees WHI kas set ee . 9274 ~44 8.8 3.24 64.8 6.55 
881 | Apr..---- easter ROE Medium......-.-. 9287 45 9.0 3.62 72.4 6.72 
919 | May..---- lO CAS eeee Mhick ss Bees 2 ot 9368 De 10.4 3.48 69.6 6.88 
974 | June..... BY GS ses Ae Medium. ....-.. | .9537 -67 13.4 3.71 74.2 7.55 
1026 | July....-.- DGG oie oe G Moy balaeR ea ae - 9618 -56 11.2 | 3.34 6658a| So eeeee ae 
1056 | Aug...--- Yee ead EN Oe ee . 9769 -51 10.2 3.66 (BE) Neodaocaes 
CAV ETAL Gare eee ne oto e cece nae Semen 9522 -50 9.9 | 3.71 74.3 6.91 
SANTA PAULA (TREE 10). 
641 | Dec.....-. LG.. Medium. ....--..| 0. 9432 0.53 10.6 3.72 74.4 7.73 
679 |-Jan...---- Gee. TNC Kaper |. 9220 44 8.8 3.50 70.0 7.30 
Wes, Hebe ss. Vis Sy 2 Medium....---- . 9238 -42 8.4 3.36 67.2 7.09 
788 | Mar.....- 1S Ges as i a GOs Eola - 9162 43 85.605" 3222 64.4 6. 91 
846 | Apr..-..- DG-LY...|....- (6 (0) ee ee ed | .9190 -40 8.0 aE ei 65.4 6.37 
891 | May.-...-- Geer Sashes COGS oa ane | .9394 -39 7.8 3.41 68.2 6.71 
940 | June..... DD Go 2 USNS eS pe a! - 9520 44 8.8]. 3.83 76.6 7.00 
984 | July..---- LG-DG. Medium-thin...| .9517 - 50 10.0 3. 87 77.4 Unde 
1039 | Aug....-- MGs ee Rhine Ove a - 9524 - 43 8.6 4.10 82.0 7.25 
1073 | Sept....-- eB Medium.....--- - 9419 moe 11.4 4.06 81.2 7.74 
1084 | Nov....-- Wesco “MTN se A neseoue ee - 9627 abil 10.2 4.00 80.0 6. 69 
PASVET DE Cui eae swiard ta a TUL LS . 9386 -46 9.2 3. 67 73.3 7.09 
SANTA PAULA (TREE 11). 
639 | Dec...... Ge ae Medium......-- 0. 9347 0.43 8.4 3.43 68.6 7.18 
680 | Jan....... Gee hick: Ae aes a - 9238 -30 6.0 3.37 67.4 6. 84 
TEES LOG) OS eee 1b Geen Medium......-.. - 9357 45 9.0 3.49 69.8 7.00 
789 |} Mar...... JAC AaB AA oa dot Sea oe: -9241 -42 8.4 3.53 70. 6 7.04 
847 | Apr...... Gi ees AHI Ck sess sep . 9201 -39 7.8 3.23 64.6 6.53 
892 | May.-..--- DAC repeater Medium.......- - 9347 41 8.2 3.50 70.0 6.65 
CA Hesse] DG es sac iheeee Cole aes . 9478 -48 9.6 3.45 69.0 6.97 
Somaya. 5 2 LG-DG...|...-. (GG) eens es . 9498 46 9.2 3.43 68. 6 6.76 
1040 | Aug...... TG ASS Sece 22 oot ee) . 9568 45 9.0 3.57 71.4 7.27 
1074 | Sept...... MGaTWse salons Goa 2S see se - 9393 - 46 9.2 3.99 79.8 7.30 
1086 | Oct....... LGaVers eee CORSA ule: - 9447 -58 11.5 3.43 68. 6 6.38 
1113 | Nov...... BNA GE Ee 1a ENE 6 Voy paves ioe - 9773 -51 10.1 3.06 61.2 6. 83 
J SEENON 2 OOS A ee ee AN See ees . 9407 44 8.9 3.46 69.1 6.90 


1 DG, dark green; LG, light green; LY, light yellow; FY, full yellow. 
2 All acid is calculated as citric with water of crystallization. 


3 Much sunburn. 
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TasLE 1.—Composition of Eureka lemons grown in various sections of California— 


Continued. 


San FERNANDO (TREE 13). 


Sam: P Svecific | Oilin | Oil per «a = Acid «4 
pl Month Color. Thickness of | gravity |fruit,by| ton of | A%4iM| per ton | Acid in 
No. | P Dee of fruit. | weight. | fruit. offruit.| Juice: 

Per cent.| Pounds.| Per cent.| Pounds.) Per cent. 
631 Novise=-o- WG eons Medium.....--- 0. 9332 0.57 11.4 3.61 Dee 6. 62 
678 || Dee... --- 1 Cee eee {Mina e ee Stee a se 9279 . 60 12.0 3. 64 72.8 6. 79 
(AVE AR ee oe Gaye Medium......-.-- 9124 Bou 11.4 3.47 69. 4 6. 30 
769 | Feb-.-.-- Geass Hin sA CEASE 9262 D5) 11.0 3.50 70.0 6. 53 
S42 eMaree sy TAINS) et Medinim! seen 5-2. - 9234 2 O4 10.8 3.51 70. 2 6.39 
897 | Apr.--.-- THY oe) = SICRERS dosiitt ei - 9312 58 11.6 3.50 70.0 6.41 
OFT Maye ies 1 Gees TS hinaeesee eae . 9617 -61 12.2 3.95 79.0 6. 60 
973) \\7Tunet. 2. 52 Di Gato: Medium......-- 9530 03 10.6 2. 84 56.8 6.39 

LOSE: Colyer iD) Gee eee e,3 Gorse pee - 9513 - 50 10.0 3.16 63.2 6.65 
1055 | Aug.-.... TD Ggets Wiel pt ei doticn mitri - 9508 47 9.4 3.41 68. 2 6.90 
1090) | Oct... 22: DG=nYe23| S22 6 Koverer Si Siamer eae . 9470 - 62 12.3 2.31 46.2 6.48 
1108 | Nov.....- i G=Yern ees seer Oe eee 9730 . 64 12.8 3.06 61.2 6.90 

AVOLAGOL elton oa. he ee 9408!  .56| 11.3 | 3.33 | 66.6 | 6.58 

WHITTIER (TREE 14). 

| 

624 | Nov..-.-- Te, Gees ee Medium........-. 0. 9392 0. 60 12.1 3.30 66.0 6.31 
6663) Deck ae ac: Yas eek Bee doles wes . 9488 -65 13.0 3.41 68. 2 6.35 
705 Janeane eo: a Bs Gils peers | ea Gousi as = $3211 - 50 10.0 oals 62.6 6. 55 
(Onehebl=-.c-2 NU Gee ses eee GOs ese ee! - 9227 - 43 8.6 2.93 58.6 6. 67 
832 | Mar..--.. Op Gaps es 4 ee dossseseses 9115 39 7.8 3.01 60. 2 5.95 
8797) Apress. - TY=D'IGleS|sce2- (6 KS iets eee - 9352 -38 7.6 2.99 59.8 6. 21 
928 | May...-.. GG eae ees lweese doses oA - 9593 -48 9.6 3.01 60. 2 6.51 
968 | Jume....-- DG Aer es elie 38 CG Kop sieey pyre - 9624 55 11.0 3.10 62.0 6. 33 
1054.) Aug 22. Gee a 38 IR bin eet eye - 9653 43 8.6 3.30 66.0 6. 29 
10763) Septs--5- = DG-LY...| Medium......... - 9538 -55 11.0 2. 87 57.4 6. 62 
1088) | Oct: 4524--| Ges. 2. Sls-s-- (6K Sees - 9398 252 10.3 2.75 55. 0 6. 58 
AVeIABG se OU ne wean tne be et . 9427 .50 10.0/ 3.07| 61.4 | 6.40 

WHITTIER (TREE 16). 
646 | Dec.----. IDX Cra cago Tic kev ee pee 0. 9408 0.48 9.6 3533 66. 6 6. 76 
693) |:Janesescer Ws Gets ees| (Se esta does - 9164 42 8.4 3.08 61.6 6. 83 
(OL | MCD ses. 5. Ms Gee ee ose doz2eeh ees .9 75 .38 7.6 2.92 58.4 6.91 
808 | Mar....-- DC es ces ee (oko eae ee Se - 9270 Sout 6.2 2.94 58.8 6. 65 
ait bi05) | Soeeese emocsaas 3.35 67. 0 6.48 
- 9453 -41 8.2 3.36 67.2 6. 72 
~ 9554 47 9.4 3. 56 (Als (Bs 
- 9576 . 46 9.2 3. 34 66.8 7.04 
- 9528 - 50 10. 0 3. 74 74. 8 7.16 
- 9350 -43 8.6 3.13 62.6 7.10 
- 9315 42 8.4 3. 22 64.4 7.00 
- 9247 44 8.7 2.91 58. 2 7.11 
- 9729 47 9.5 2. 64 52.8 | 7. 21 
. 9403 43 8.6 3.19 63.9 | 6.95 

WHITTIER (TREE 18). 
664 Thick 0. 62 12.4 3.41 68. 2 Ok 
70183 |) dene Ab Cr Ses eiscl esos do -42 8.4 2.98 59.6 6. 41 
791 Mediate teres | i Sos0u| sauces eal octeaeeee 3. 06 61.2 6.39 
849 Thick 39 7.8 3.14 62.8 6. 23 
889 Medium 42 8.4 3. 04 60. 8 6. 23 
924 Thick 44 8.8 3.18 63. 6 5.99 
983 Medium 45 9.0 2. 87 57.4 6.06 
1059 D Thin - 50 10. 0 3. 26 65. 2 7.00 
1078 | Sept..-.-.- D GAUYees Thick: ! Sans ee . 9359 BOD 11.0 SEP) 62.3 7.00 
LOST OCtzess- = Ge yeecekeees OF se cee 9389 Buy? 10.3 3. 02 60. 4 6. 58 
AVOTARG Hie sot sere os cee beieee a seigeecaue 9232 - 48 9.6 3.11 62.1 6. 51 


COMPOSITION OF CALIFORNIA LEMONS. (i! 


TABLE 1.—Comparison of Eureka lemons grown in various sections of California— 
Continued. 


San Dimas (TREE 21). 


Sam- Thickness of | Specific! Oilin | Oil per ae Acid sas 
ple Month Color. peel. gravity |fruit,by] ton of pcg in per ton | Acid in 
INOsal oaseces of fruit. | weight. | fruit. - | offruit. | Juice 

Per cent.| Pownds.|Per cent.| Pownds.|Per ceni. 
656 | Dec....-- MGs). ae Medium.......- 0. 9313 0. 66 13. 2 3. 47 69. 4 6. 67 
704 | Jan....... TL Ge ei ee ia Cope - 9187 -41 8.2 3. 44 68. 8 6. 31 
fol | Feb... .- 1G Gee eis Thick gs oi). - 9186 ol 11.4 3. 38 67.6 6. 46 
S15) |) Mar 22 =. - ADS Gees ae Medium........- . 9176 -53 10.6 3.40} 68.0 6. 55 
SAO} | AspE =e). LNG ei eae Choe he Hear - 9260 - 02 10. 4 3.47 69. 4 6.25 
923 bhyoenuas WO S032 alse GO se ee . 9346 - 08 11.6 3.32 66. 4 6. 25 
960 | June......| DG-FY...|...-.. Osa eee . 9404 - 46 9.2 3. 00 60. 0 6.16 

TOZ9N onalypsse 2 IDIGisanie | see LO Sdecsaose - 9498 41 8.2 2. 84 56. 8 6. 23 
iQail || Awe sees DiGe 22244 ANsiaee ebeddoedse - 9407 -380 7.0 2.99 59. 8 6. 36 
1079 | Sept..--.. , Greyeia es Medium.....-.-.- _- 9611 - 46 9.2 3. 86 77.2 6. 53 
OY |) OGizssosee IDEALAC S|) SNe esogcadeue . 9370 ~49 9.7 2. 68 53. 6 6. 44 
1102 | Nov...-.- LG=Y.25-= Medium......... - 9780 . 67 13. 4 Lost. Lost. 7.14 

Avyerace sis sae eh eee seewese sees 9378 51 10.2 3.26 65.2 6.45 


699 | Jan....... 1G NG. Medium........ | 0. 9242 0. 47 9.4 3. 52 70. 4 6.16 

763 | Feb.-..-- ib Ce sed| Minar GO ee .9141 - 50 10.0 3.01 60. 2 6. 62 

824 | Mar...... PG dee mae Er seo doe eeulh | . 9187 ~ 44 8.8 2.89 57.8 6.27 

S72 wApree. NO GSE, Yee ee yee nc ek 2 - 9130 - 46 9.2 2.88 57.6 5. 95 

908 | May....-- ILD Gees Medium....-.---| . 9278 47 9.4 3. 64 72. 8 | 5. 88 

Oo Une ess | PY). Gos) hick es ee. . 9329 45 9.0 | 2. 87 EYE! 5. 92 

1OLOH uly a ID Cr asedoe Medium......-.. . 9420 39 7.8 2.59 51. 8 6.42 

1047 | Aug.....-. DGe Sete so: Goya sh: | . 9507 - 50 10.0 2. 85 57.0 6. 53 

1068 | Sept...-.-- DG=E Gaza bee (6K0)s Siar | .9560 53 10.6 3.44 68.8 6.79 

1083) | FOCte eee. DiGw es: set Gabbe eee Coenoeee . 9464 nar 10. 4 Py Yi 51,5 6. 11 

1099 | Nov....-- NC Grae Medium...-..--. . 9735 . 63 12.5 3. 48 68. 6 6. 79 

1119 | Dec...... WiC Seon scallooose ClO) OS Sa aaeees .9775 “583 10.7 Belg} 62. 6 6. 55 

PAV ETAL Cres ae saiteeee eee eeeees 9397 49 9.8 3.07 61.4 6. 33 
CARPENTERIA (TREE 24). 

Dick. aes 22): 0. 8991 0. 49 9.8 2. 64 52.8 6. 58 

iy Se GOMee seni) 9089, 45 9.0 2. 66 53. 2 6. 63 

8 aie Oe 8966 oe, 6.4 2. 66 aaa 5. 90 

Ease Gone ee (0). 9068 aby 6.4 2. 28 45.6 5.39 

Spy Le Ose se). |S GRID) | RS aaa a as 2. 54 50. 8 5. 74 

eit Goer) 9504 .34 6.8 2. 28 45.6 6. 20 

Very thick...... - 9823 - 40 8.0 2.21 44.2 5. 74 

.| Thick Peo Oar .35 7.0 2.13 42.6 5.90 

pean do . 9377 .39 7.8 2. 56 51. 2 6. 27 

aE do . 9256 41 8.2 2. 07 41.3 5.95 

Budde do . 9306 . 44 8.8 1.91 38. 2 5.75 

Pes Siesta Nhs 4 Re Ce dite . 9274 .39 7.8 2. 36 47,2 6. 00 


8 BULLETIN 993, U. S. DEPARTMENT OF AGRICULTURE. 


TaBLE 2.—Composition of Lisbon lemons grown in various sections of California. 


Bonita (TREE 2). 


Sam- : e Specific | Oilin | Oil per ays Acid Spans 
ple picked Color. 1 aes of | gravity | fruit, by| ton of aod 1D | per ton | Acid in 
No. ; peer. offruit.| weight.| fruit. | 74"-" | offruit. ; Jutce- 

Per cent.| Pounds.|Per cent.| Pounds.| Per cent. 
0.8375 0.58 11.6 3.50 70.0 6.93 
- 9252 -59 11.8 3.96 79.1 7.42 
$186 AY! 11.4 4.05 81.0 6.55 
9012 Si 11.4 3.52 70.4 la30 
Ppt Oe -52 10.4 3.94 78.8 6.97 
8511 44 8.8 3.17 63.4 6.79 
9159 41 8.2 2.92 58.4 6.23 
9118 44 8.8 3.24 64.8 6.21 
$074 49 9.8 2.94 58.8 6.49 
9148 53 10.6 3.50 70.0 7.07 
9215 48 9.6 3.43 68.6 6. 83 
9455 67 13.4 3.62 72.4 6.97 
9046 52 10.5 3.48 69.6 6. 82 

CHULA VISTA (TREE 4). 
492 | July.....- LG-LY...| Medium-thick ..| 0.8485 0.62 12.3 3.68 73.5 7.24 
543) | PAu gos GSRY 222 | 08) d | .9044 -50 10.0 Bur! 71.4 6.90 
Dia juseptets - 28 TY Medium......---| .9318 .52 10.3 3.59 71.8 6.93 
597 | Oct: 22.2. DG-LG...|..-.-. d “ ae - 9173 -50 10.0 3.77 75.4 7.14 
636 |i Nove22 22. LG-LY.. Slaceee do - 9306 -61 12.2 3.60 72.0 7.54 
662 | Dec...--- Yee eases do . 9269 - 66 13.2 3. 87 77.4 | 8.05 
764 | Feb..-..- (VIG Wades ous Thick - 8931 <0 10.6 | 3.08 61.6 | 6.83 
Sol. | (Maric ss Gaye et Very thick. ....- ~ 8990 | - 43 8.6 | 2.82 56. 4 | 6.32 
Stil) prego 2. Ts Gake aise MRICk rs. 283 |, 9101 Spy s i1.4 BPA 65.4 6.34 
9377| Jamezts s/o) YISS o/s See do Se ee et esG081 -59 11.0 3.00 60. 0 6.58 

1025) | dilysee= == IDA Sa ieee Medium......-.- - 9207 -04 10.8 3.47 69.4 7.42 
1049 | Aug..-.-.-.- WS GES. 2 alee dome ales - 9405 ~48 9.6 | 3.65 73.0 7.51 
1072 | Sept....-. DGS yen iy epee dO eee 9263 49 9.8 3.50 71.1 7.49 

LAV OTA LOS: Sepa Seer ores a ene ee - 9121 54 10.8 3.45 69.1 7.10 

CHULA VISTA (TREE 5). 

493 | July...-.-- (PE GoUYe thick eis fesse: 0. 9423 0.56 11.2 3.41 68.2 6.79 
544 | Aug..---- IE XGH aeaauae | Medium: :...-.- - 9396 - 50 10.1 3.43 68.6 6. 82 
574 | Sept...... LXE eee t's Rraare Ghose paar - 9487 .59 11.8 3.94 78.8 W382 
598) | Oct anee WG=LYi2 33.3 do Set Mes - 9368 -50 9.9 3.88 77.6 6.81 
637 | Nov.----- Gees ae Cowes. jen - 9307 . 69 13.8 3.50 70.0 7.74 
663) || Deehes =. - EXC re eee jeveme dose oes - 9421 - 84 16.8 3.47 69. 4 7.81 
765 | Feb.....-. TN eve) oh peso: Goes see aee - 9084 | .54 10.8 3.78 75.6 6.83 
852) Marsee- 3 JB (CoS aie ae hi ck see . 9152 -49 9.8 |2-2. 25 0)2 Sees 6.27 
818] Apr ees oe Gea. 22)! | Meditime.- = 224: - 9268 -53 10.6 3.22 64.4 5.81 
936 | June... .-- DG-LG. -| Very thick...... - 9314 -49 9.8 2.69 53.8 6.55 

1023) Sulyee~-- - Ib: Sea spe doses c ites - 9351 -49 9.8 2.99 59.8 7.44 
1048 | Aug.....- JUXG es Sees Se | Thicke ack =ses - 9363 .o4 10.8 2.95 59.0 7.32 
HOt EP Septessse= DG-Y....! Medium....._-.- - 9280 43 8.6 3.31 66. 2 7.14 

VAVETAL CREE Mateo eles aces pew ecw eee - 9324 | ol) 11.1 3.38 67.6 6.97 

EscoNpIDO (TREE 6). 

GOSS | Ubi ss=5- DG-FY...) Medium-thick..| 0.9437 0. 48 9.6 3. 22 64. 4 6. 02 
O84 ATI Sass eee UGB Yess ee dove pensedee . 9369 - 50 10. 0 3.22 64.4 6. 23 
568 Sept.....- IDX Cs ees fed Weve) ce Sees ee oe - 9205 . 60 12.0 2. 87 57.4 6.12 
5997 NOctaee es IDX Ce aesoa|lescee Colsset nese . 9074 - 58 11.6 2. 82 56. 4 6. 42 
626 Nov...... 1) Gan | MEGIEM =e. seen - 9186 - 63 12.6 2.99 59. 8 6. 37 
67ipeDeCseeee EG ose sR do cee . 9240 .59 11.8 3. 03 60. 6 6. 51 
PASS OL NEY oe is ek TNA Id MWY el eg Se es Ne . 8991 . 42 8.4 2. 62 52. 4 6. 20 
B2G i Mia ra esa es Gh aiend | eae Gowaeee ee . 9231 .49 9.8 2.76 55. 2 6. 28 
So) RFA DT ees la Gee eee | MC Ciimeee = seep SOZLO ber se Ser Soe eee oe 2. 80 56. 0 | 6. 27 
925 May...... IWC Ae decal bees doers tteae . 9247 - 50 10.0 2.95 59. 0 6. 04 
07D ew uDe-2 see iD Ga bier se aes Os 350. Se . 9410 . 50 10.0 2.97 59. 4 6. 27 
LOZ Sly eon 1D Gee PhicksoseUe eee - 9313 BEY / 7.4 2. 58 51.6 6. 30 
1062 Aug...... eG ee Acie doseage . 9341 .39 7.8 3. 03 60. 6 6.97 
AV OTA ROU es acne coche ones a aeiacte . 9250 .50 10.1 2.91 58, 2 6.31 


1 DG, dark green; LG, light green; LY, light yellow: FY, full yellow. 
2 All acid is calculated as citric with water of crystallization. 
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TABLE 2.—Composition of Lisbon lemons grown in various sections of California— 
Continued. 


SANTA PAULA (TREE 12). 


Sam- sk bee Specific | Oilin | Oilper | ,.-4; Acid ci 
ple toute Color. nee of Bat fruit, by] ton of can per ton eae 
Now|) Pits , eee of fruit. | weight. | fruit. 5 loftraite Pate’: 
() Per cent.| Pounds.|Per cent.| Pownds.|Per cent. 
: 640) | Deena so: LG-LY-..| Medium-!...2..: 0, 9182 0. 50 10. 0: 3. 34 66.8 7, 28- 
681 | Jan..... Be ASR eis aeal ad Nab te) cyte ce aa . 8955 40 8.0 2. 99 59.8 6. 97 
| f2p | Feb. 2... TOC es SAN TGXo uly Names nese . 9140 ~ 42 8.4 2.95 59 0 6. 86 
} 790 | Mar...... TGs 2 Se ae GOs ee: . 8973 . 30 6.0 2. 80 56. 0 6. 76: 
i 848 | Apr.....- HL Ga a ea CORR xs ue . 8908 30 6.0 3. 10 62. 0 6. 44 
i $93 | May....-- Gees aad: LOE ON: . $099 41 8.2 3.21 64. 2 6. 74 
MY 942 | June... ._- TEL heen SEE OR RIC GE fi 9205 41 8.2 3. 39 67. 8 | 6.77 
h 986 | July..--..- LG-DG...|..... Golson): . 9239 49 9.8 3. 47 69. 4 6. 88. 
1042 | Aug...... 1 ii Gees Hates Bee Goan Ses - 9204 - 40 8.0 3. 69 73. 8 7. 22 
i HOGA Oeptaeee ee Hs By eine a Gone e i . 8952 - 40 8.0 3. $3 76.7 7. 25 
‘ 1085 | Nov.....- LG-Y.:1.: SAG Oe als la ae - 9168 .42 8.4 2.95 59.0 7. 28 
\ TED Deyo oe EGY oats PAD PE CHO Stans ie He . 9666 AT 9.5 2.98) | 59.6 7.18 
LNG BOS SRN IS Br i ice A . 9141 41 8.1 3. 22 64.5 6.97 
WHITTIER (PREE 15). 
j | 
G25) NON ee IDG Re Go Sil GM Mabel teat isiany RUS 0. 9073 0.70 14.0 3. 02 60. 4 6. 37 
HEP IDAs A WG Dy Gey GOs eee pr bac - 9049 Ht 14,0 3. 06 61. 2 6. 83 
MOGy iam = ser. HASTE Ns tae Gove he. . 8867 Sua)" 17,0) 2. 93 58.6 6. 5k 
ane De aehersys| baotn 2) cpa) IMedhiumm 2.8 4. - $053 47 9. 4 | 2. 80 56. 0 6.37 
Saale Mane was ATG ons as GOAT Stl . 9086 UBT Meee sii Oy Gal 52.8 6.3L 
880) Apr: set: TE fii Sans es Cale Coke 3 MATa - 8554 «38 7.6 2. 82 56. 4 5. 90° 
4 929 | May...... JONES ee Wa ies Natio tea on eee . 9067 45 9.0 2. 96 59. 2 6. 34- 
969 | June.....- i - 8945 46 9.2 2. 92 59, 4 6. 387 
NERA) dhblyyee nee - 9445 ~A8 | 9.6 2. 85 57. 0 7.11 
HORST WATTS ei Mae c . 9297 42 8.4 3. 12 62. 4 6. 65: 
1077 | Sept...... NGS evel MIC CLT sii ale - 9390 49 | 9.3 | Spare 66. 4 6.79 
i HOSOI Oets- 22. .° IDX GR Nee SAU Na kelec ns Saige Sa aay - 9382 4 | 10.7 | PE EY 51.4 6. 48 
i JES SRSEN ERE NINES SEBO ac | 9126 50 10.0 2.92 58.4 6.51 
| } | 


TABLE 3.—Composition of Villa Franca lemons grown in various sections of California. 


Bonita (TREE 3). 


Sam- i i Specific | Oilin | Oil per ASE c i Keo! a 
ple pion Color.! ae GE gravity 'fruit,by| ton of eaten | per ton Acid 1 
No. | P 18h of fruit. | weight. | fruit. | 2% | of fruit. | Juce: 
i : i Per cent.) Pounds.|Per cent. | Pownds.|Per cent. 
BP 491 .| Medium-—thick...| 0.9455 0. 62 12.3 3.40 8.0 7. 07 
565 AN Sioa SER ne eae - 9628 47 9.4 4.16 83. 2 7. 28: 
596 i Mednaml eo 2 ie: ~ 9557 50 10.0 4.00 80.0 6. 97 
630 EMM Bee AR an - 9319 -09 11.8 3.73 74. 6 7. 58 
675 Sa eMedia. yeh: - 9304 - 710 14.0 3. 85 77.0 7. 63 
780 A GeAN AT eke ae seus - 8857 54 10. 8 3. 20° 64.0 7. 07 
PRR | Wey ies AN Da eng ea ey GO ae - 8153 54 10. 8 3. 16 63. 2 6. 90 
883 Medium-thick...| 8965 58 i1.6 3.35 67.0 6. 65 
921 TR CKAw se - 9079 . 62 12.4 3.70 74,0 Gell 
OiGy) Iume: 2.22) YW! 2) 22. Goes Sisk |e E8095) BoM 11.4 3.63 72.6 7. 28 
1028 | July...... Jon ed wea Medium.......-. 39222 S50 11.0 3.41 68. 2 7, 14 
1058 | Aug...... DU eas Gis es owas sete | AGB 74 14,8 4,04 80. 2 7. 56 
Lo SAS PYENER SIN SPA RURAL ey LU 924.7 - 58 11.7 3. 63 72.4 7.19 


1DG, dark green; LG, light green; LY, light yellow; FY, full yellow. 
2 Ajl acid is calculated as citric with water of crystallization. 
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TABLE 3.—Composition of Villa Franca lemons grown in various sections of Cali- 
fornia—Continued. 


ESCONDIDO (TREE 7). 


Sam- - Specific | Oilin | Oil per was Acid was 
ple Laney Color nickaess of | gravity |fruit. by} ton of a per ton | Acid in 
No. peer: cf fruit. | weight. | fruit. > | of fruit. | Juce- 

2 f ‘ Y Per cent.| Pounds.|Per cent.| Pounds.|Per cent. 

504 | July-..... LG-LY... Thin-thick ne 0. 9388 0.48 9.6 2, 87 57. 4 5. 46 
535 Angee ey DG-LG... Medium-thick. _- - 9427 58 11.6 3.10 62.0 5. 42 
69 | Sept--..-.. DE art Uh eke Wiis Mae 9198 -60 12.0 2. 20 44.0 5. 74 
; 11.6 2.61 52, 2 5. 92 

10.0 2. 58 51.6 6. 27 

13.0 2.19 43.8 5.99 

7.6 2. 56 BIB 6.16 

8.4 2. 54 50. 8 5. 81 

7.6 2.65 53.0 5. 67 

10.0 3.06 61.2 6.13 

10.8 2.54 50. 8 5. 64 

8.4 2.63 52.6 5. 99 

10.2 2. 84 56. 8 5.64 

10.1 | 2. 64 | 52.9 | 5.83 

| 

L(A hd Dyer aoe LG ES Si Thick poe Bs Nena | 0. 9077 0. 62 12.4 3. 30 66.0 teak 
694) |. Jans. sie 2 DT ae ea akg Medtumie 222/22): ee kOO 25 50 16.0 3.24 64.8 6. 79 
752 | Feb..._.- [ruven ee TT clo nse. mrs Niet 8917 52 10.4 3.17 63. 4 6. 46 
i g - 8902 44 8.8 3.00 60.0 6. 70 

- 9093 44 8.8 | 3. 31 66. 2 6. 67 

- 9233 51 10.2 3.45 69. 0 7.11 

- 9309 46 9, 2 SHB) 67.4 T6233 

- 9311 ~06 11.2 3. 22 64.4 6.91 

9499 -58 11.6 Bhi 62.4 6.69 
~ 9447 59 11.8 2. 40 68. 0 6. 44 
. 9167 Atal 10.2 PAT (ik 54.3 6.55 
9515 - 49 9.8 2.66 Sone 6.5L. 
- 9435 -56 11.3 2.47 49, 4 7.28 

9225 52] 4041 3.41 | 62.2 | 6. 80 

Taste 4.—Composition of Eureka lemons (Tree 9) grown in Lemon Cove, Calif. 

Sam. rt “1, - | Specific} Oilin | Oil per oe ),5 Acid an) 6 
ple won Color. aye rT Ol | gravity | fruit, by} ton of nodes per ton | Acid ea 
Nou Ree Bee of fruit. | weight. | fruit. ~ | offruit. | Jute: 

Per cent.| Pounds.|Per cent.| Pounds.|Per cent. 

602) | hOehee sae TG Ge } Medium......-. 0. 9481 0262.1) 2° 12.4 Bh (5) Ty) 7.00 
6238 NOVEsee-s LEQ GY anaes | (6 Veer Bd . 9406 - 62 1203 3. 50. 70.0 6.06 
665.) Dechas2 =. ADS Gees I Qa ee . 9368 4 10.8 3.42 68. 4 6. 20 
203%) Jameeet 5 - LO Geis epee) GOs ee 9166 -56 11.2 3. 08 61.6 6.13 
768) | ileDasoe ee pe ae UN gate ese & eine 8752 41 8.2 2.98 59.6 5. 83 
819 | Maross--- 1D) Gaara Medium.......-- - 8485 -38 7.6 2.32 46.4 4.59 
AAVOTA SC eee ase ae enn UC seas $110 .52 10.4 3.18 63.5 5. 97 


1DG, dark green; LG, light green; LY, light yailow: FY, full yellow. 
2 All acid is calculated as citric with water of crystallization. 


Taste 5.—Composition of lemons (Tree 19), variety unknown, grown at Yuma, Ariz. 


Sam- ; fi 

Month Thickness of 

Re picked. Tages peel. 

620 | Nov...--- Waxes Medium........ 
643 | Dec.....-- 1 Cee PITY eee te stile 
657 | Dec...... PIS oa! ase a gia 
762)|) Feb. .2352 BG ese Very thin.....-- 
ILS GRA SU ij aie aes DO ICES ORD OO SAIS SS 


G 


d 


1 DG, dark green; L 
2 All acid is calculate 


light green; LY, light 
as citrie with water of 


Specific} Oilin | Oil per Acid VS 


: F Acid in 
gravity | fruit, by] ton of * per ton } ~=~ 
| of fruit. | weight.| fruit. | #t* | of fruit. | Juice-* 
Per cent.| Pounds.| Per cent.| Pounds.) Per cent. 

0. 9636 0. 65 13.0 3.99 79.8 6. 

. 9818 . 68 13.6 3.95 79.0 h 
9527 Lay 11.4 Sate 74.4 
. 9325 - 40 8.0 3.88 77.6 
$576 -57 11. 5 3.88 YES 


yellow; FY, full yellow. 
crystallization, 


Pau 


COMPOSITION OF CALIFORNIA LEMONS. 11 


TABLE 6.—Summary of composition of Eureka, Lisbon, and Villa Franca lemons 
(Tables 1 to 8). 


Specific Oil 5 

Pa Reer per ton} Acid per 
Tree No. staviey | offruit. | ton offruit. 

| Pounds. Pounds. 
0. 9522 9.9 74.3 
- 9386 G,2 723.3 
. 9407 8.9 69.1 
. 9408 11.3 66.6 
~ 9427 10. 0 61.4 
9403 8.6 63.9 
9232 9.6 62.1 
9378 10, 2 65. 2 
9397 9.8 61.4 
9274 7.8 47.2 
938 | 9.5 64.5 
+ .004 + .3 +13 
eS eae les tel cick hes HR es IC) Ue a ae a OR Ai BRIE ey 9046 10.5 69.6 
COE C EI CALC e rR IED Hes Mist ean UIE eal eget ek nee RE cE TENE ae SL 9121 10.8 69.1 
USS E CGS SES ASRS Sa gE ess a tile pee a Sire apa a SE 9324 11.1 67.6 
BS IS Hee SE NEE IER Se ahaa Re ee Ee NY 9250 10.1 58. 2 
CH GOODE SESE hk Hie ets SE Seems en Sepa at Bela Poem aa me PSS yee ah SZ Uae) 9141 8.1 64.5 
ECE ee SE Ge BOSE BRD AOR MII 2 EEN Siege MRR TY EL LOY lt 9126 10.0 58. 4 
lS LER RRS es Ue a eee tne Tie NES Ah a 917 10.1 64,7 
+ .604 + .3 + 1.2 
9247 11.7 72.7 
9314 10.1 52.9 
9225 10. 4 62. 2 
$26 10.7 62.6 
+ .004 + .3 +12 


) Tasiz 7.—Summary of analyses of differ ent strains of Eureka and Lisbon lemons grown 
: at Corona, Calif. 


: Num- Aalme é Insoluble «qs 
iv ‘ 5 . | Specific gravity, Oil per ton B a aenat= Sugars Acidity 
i) Variety. alte of fruit. of fruit. Rind. ante in juice. | of juice. 
a A 
i j Pounds. | Per cent. Per cent. | Per cent. | Per cent. 
; 10 |0.939 (40.005) | 9.5 (+0. 4) |36.2(+0.9)} 1.9 (+0.1)| 2.5 (+0.1) 5.3 
5 | .905 (40.004) | 10.8(+40. 4) |38.8(+0.5)]1 hee 0.07))1.9 (+0. 1) 5. 7 


TABLE 8.—Relaiion between color and thickness of peel. 


| 
found t — 
i Number Number samples found to be 
oe Color. eee i 
4 Sued. |. Thin | Medium | Thick 
ae * | skinned. | skinned. | skinned. 
4 Rear 15 4 8 3 
ake eTeeriay Sn! 2S ui ON RTE Oe ee is 1 'a)S Seamer wate 
Tyla ipl Cora Be ele ac Uber wciabe ioe «ia! < Straps 36 6 17 13 
od MIRISST ENS ArH ora Ne eS ne go mM eT 32 3 21 8 
Full yellows 245. sfeae 7 eNO L BE CFU AC > fatten tae 5 0 3 2 
| Lisbon: 
Deni recto ae SE Tee eb ne booecBenorreareedoee. nek ecbce 6 0 2 4 
IDET ier Wee Se ee desea cueeeeceemee=sdoese ccd 21 0 14 7 
PBST b VOW OW = el UA So es an EROS Soon cee ae pee 24 2 13 9 
EV CMO W)) Secs oes meee ee ceca ec ec inle ee eeaes 3 1 1 1 
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TABLE 9.—Relation of color to composiiion of fruit. 


cule Dark Light Light | Full yel- 
Determination. green. green. | yellow. low. 

Eureka: | : 

Specie era vat yey ere ace ciel at setae wean I EA RAL 0. 950 0. 939 0. 926 0.929 

Oil per tomofiruit: (pounds) es esses ON ARR aa 9.1 G.2 9.6 11.0 

Acid per ton ofimnat(pounds) sez je. SLO N Ie Ao. amie Lees 62. 0 66. 0 66. 0 69. 0 

Lisbon: | j 

Specilicigravyitye .Usi sieeve ne tases ae Se aes a) a 921 . 922 . 912 . 918 

Oil per ton Obinwit;| (DOUndS) ss j gaan bs. Ns Reese * 11.3 9.8 10.0 10.5 

Acid pertoniotinwit) (DOUNnGS) 2 Sses Nanas 7 AR Se 59. 0 62.0 66.0 73.0 

TABLE 10.—Correlation between thickness of peel and composition of fruit. 
Composition. 
Determination. j jl 
Thick skin.| Medium | hin skin. 

Eureka: 

RS OL SERN UAT chit o> yA ay geen era aL SN ed ar Ag eS LT i SU a 0. 924 0. 926 0. 958 

Oil per COMOL Trait CPOUMS) es oes RUN Oe ese he ae 8.4 9.9 9.6 

Acidiper(tomorirait: GoOURGS) s/s a NON G ashe Mea Mira Ackil a a 59.0 67.0 72.0 
Lisbon: 

Specific gravity...-.-..-. iret ometes MA id a oe ae Jap TSE - 913) | . 920 . 920 

Oilsperronlorinuat: (MoumMdS) ee es eee I ee apa eset 1053.) yagi ONO; 11.2 

ACidsper TOM Olina ili (DOUINdS) eee ci Ue Nie aa ea oie eo ata 60.0 | 65. 0 75. 0 

’ i { 


TABLE 11.—Comparison of composition of coastal with that of inland Eureka lemons. 


Specific : , Acid per 
Location. gravity Ou per toe ton of 
of fruit. df fruit. 
Coastal: Pounds. Pounds. 
IB OnI tases ee Ea AEG iia a ray apes ee Min ae MENS a es ae NTA A age 0, 962 9.9 74.3 
TASAY AL er a sy ee Sy OU Ea AL; A 7 eR . 943 10.0 61.4 
DX oy aN pa pm al Va yah a sp ION ot SU a rae . 940 8.6 63.9 
TB Noy ete IGS LS i Pa ag A ea at ab tea ec as) ea eg 923 9.6 62.1 
COPE Way OYE) SUH E) ESAS eh Ese MEU SN Ra PEA 1 Ss 927 7.8 47.2 
PES OTIS Om Ee sue ees ebe rah ye Rey a ers BG RAN aU ty oe PERNA Ge AiR a VEL Gl gg - 938 9.2 61.8 
Average (excluding Carpeuteria data).......--.-.---------- . 942 9.5 65.3 
Iniand: i | 
FSP matey! ee hull tei res ral ea a a A Oca PSR Re . 939 9.2 73.3 
Dione eee a . 941 8.9 69.1 
San Fernando. . 941 | 11.3 66.6 
San Dimas. - ate . 938 10. 2 65. 2 
(OER geTTaNOT TRS EEG SS Sra A Mee A Ue etn MN Ur! aR aa . 940 | 9.8 61.4 
PPV OT AIS UNA NES NMA AT Ey IE ih eh ta ae 2) Ae SID ge IAN. CES eo . 940 oi 67.1 


DISCUSSION OF RESULTS. 
DIFFERENCES IN VARIETIES. 


The average composition of the Eureka, Lisbon, and Villa Franca 
varieties is shown in Table 6. The figures below the averages are 
the probable errors of the mean. For instance, under specific 
gravity the figure 0.988 is the average obtamed from more than 
100 samples. Had the specific gravity of each sample been 0.938, 
there would be no doubt that that figure represented the true aver- 
age of the lot. This was not the case, however, and never is, where 
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natural products are under consideration. The samples varied 
decidedly from this average, some having a higher and some a lower 
specific gravity. It is necessary, therefore, to use mathematical for- 
mulas applicable to such cases, with the result that the chances are 
even that the true mean is not greater than 0.942 or less than 0.934, 
or, as it is expressed, 0.938+0.004. The same explanation applies 
to the other figures. The results reveal hittle difference in the com- 
position of these varieties of lemons. 

By applying other formulas it is possible to ascertain wheter the 
differences shown are really significant, and, if so, to what extent. 
For instance, the odds are 78 to 1 that thie difference between the 
specific gravity of HKureka and that of Lisbon lemons shown is sig- 
nificant. On the other hand, the odds are only even (1 to 1) that 
there is a significant difference between the specific gravity of Villa 
Francas and that of the Lisbons, and about 5 to 1 that the difference 
of 0.012 between the Eureka and the Villa Franca specific gravities 
is significant. It is probable also that no significant difference exists 
between the oil content of the Hureka and Lisbon varieties, nor be- 
tween that of the Lisbon and Villa Franca lemons. The odds, how- 
ever, are 18 to 1 that the difference between the oil content of the 
Hureka and that of Vilia Franca lemons is significant. No significant 
difference is shown in the citric acid content of the varieties. 

As these averages are obtained from trees located in all parts of the 
lemon-growing area of California and from samples taken consistently 
throughout the year, there is little doubt that the data are repre- 
sentative of the actual composition of these varieties as grown in 
California. 

In this connection, it is interesting to consider some data obtained 
from analyzing 18 sets of samples of the Eureka and Lisbon varieties 
of different strains grown in two groves at Corona. These sets 
are derived from monthly samples taken over a period of two years. 
In considering them, the fact that all the Eureka trees were in one 
erove and all the Lisbons in another should be kept in mind, as this 
makes the data less desirable for comparative purposes than those 
from the field samples. The fact that these trees were chosen to 
illustrate differences between strains within their respective varieties 
rather than those between the two varieties also lessens their value 
for comparison. Interesting studies of the strains of these varieties 
have been reported by Shamel and his coworkers (1) (2). 

There are certain marked differences, however, that are not ap- 
parent between strains within the variety, but become apparent 
when the varieties are compared. To illustrate, the fruit of 10 
Kureka trees under observation had an average specific gravity 
varying from 0.925 to 0.989, the average being that shown in Table 
7. The fruit of the three Lisbon trees had specific gravities ranging 
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from 0.898 to 0.915, with the average shown in Table 7. Here it is 
perfectly apparent that the difference is one between the varieties, 
for the maximum specific gravity of Lisbon strains is lower than the 
minimum specific gravity of the Eureka strains. This difference 
corroborates that already found between the regular samples of 
each variety. 

When the averages for oil are considered, the results are less satis- 
factory. The averages for all the Eureka strains vary between 7.6 
and 11.2 pounds per ton; on the other hand, the Lisbon averages 
vary from 8.6 to 12.9 pounds per ton. The averages in Table 7, 
with the probable error of the means, show that the odds are 7 to 1 
that the difference is significant in the case of these samples. Whether 
or not this significance would be maintained throughout the entire 
plantings of the State would depend largely upon the preponderance 
of the strains having high oil content. At present no data estab- 
lishing such a -trorsantlnttes are available. 

Likewise, the acidity of the juice of the Corona samples shows 
some diferenee between the varieties, but there is a similar differ- 
ence between the strains within the varieties, so that this is not 
significant when the varieties are considered as a whole. 

The same conditions apply to the averages on percentage of rind 
shown in Table 7. Apparently nothing significant in the averages of 
the insoluble solids is shown, although a significant difference is 
apparent in some of the strains within the variety. 

The averages for sugar show a rather marked difference, which 
is more significant between the varieties than between the strains 
within the variety. Only a single Lisbon strain has an average sugar 
content greater than 2 per cent, while not one Eureka strain has an 
average below that figure. Therefore, the odds of over 200 to 1 
that the difference is significant probably apply to the varieties as a 
whole. 

SEASONAL DIFFERENCES. 

The marked differences found in the samples of lemons harvested 
at different times of the year are interesting. As previously stated, 
lemons may be harvested during every month of the year, the selec- 
tion being made according to size and not according to color. As 
the samples were harvested in the same manner as the commercial 
fruit, the changes which are discussed in the following pages are due 
not to the different stages of maturity but to the composition of 
fruit maturing at different times of the year. All of the samples 
analyzed were commercially mature. 


8 This difference will be discussed in a forthcoming publication. 


ats 
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Figure 2 ¢ shows the specific gravity of the fruit in both varieties 
as harvested monthly. The monthly average shown here must not 
be interpreted too literally, for usually the differences from month to 
month are small. A general trend is shown, however, and there is 
little doubt that the changes from season to season are really signifi- 
cant. For the first four months of the year, the Eurekas change but 
little, while there is a gradual increase in the specific gravity of the 
Lisbons. With the advent of spring, the Eurekas begin to increase 
rapidly, and this increase continues without interruption until mid- 
summer. During the corresponding period, the Lisbons also increase 
rapidly, reaching the maximum in August. From midsummer to 
January there is a marked decline in the specific gravity of both 


Egg y oe ae eae a 
PEPER ERE HERS 
—f—--[|- = La [Rc a eee Ea 
ol aa SE eh 


Me as a 
Seo 
nena hiailt a nis |i oi ave dtl | 


Fic. 2.—Monthly averages of specific gravity. 


varieties. The data leave no doubt that both varieties have the 
lowest specific gravity during the winter months and the highest in 
midsummer. 

Figure 3 shows the variation in the oil content of the fruit har- 
vested each month of the year. Here again indisputable differ- 
ences occur in both varieties, and the general trend of both is very 
much the same. The late winter and spring fruit contains a mini- 
mum amount of oil. The oil content is only slightly increased in 
the summer fruit, but with the advent of fall it rises rapidly, until 
December finds the oil content at a maximum in both varieties. 


4In determining the monthly averages, where there are several monthly samples from one tree, the 
average is taken. Where monthly samples are missing, the results are interpolated, the average of the 
preceding and succeeding months being used. 
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Figure 4 shows the periodical differences in acid content. Ap- 
parently the acid content of lemons varies more from month to month 
than any other constituent, the graphs being very irregular. It would 
seem that the Eureka variety has a rather well-defined period of low 


geenereee 


Fie. 3.—Monthly averages of pounds of oil per ton of fruit. 


acidity in the late winter and spring months. Rising rapidly from 
that time, the acid is at its maximum in September, after which it 
again declines. The acidity of the Lisbon samples was much less 


SOs aR BEESESE: 


Fic. 4.—Monthly averages of pounds of acid per ton of fruit. 


uniform, the general trend of the curve being broken by several in- 
explicable irregularities. While the maximum occurs in September, 
as with the Kurekas, there is no well-defined minimum, low averages 
being shown in both July and October. During the first six months 


- 
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of the year, the Eureka variety contains the greater amount of acid; 
during the last six months, the reverse holds true. 


COLOR AND THICKNESS OF PEEL. 


Apparently little correlation exists between the color and com- 
position of the fruit. The data were. carefully selected so as to omit 
those from samples containing too great a mixture of colors to be 
accurately estimated. 

The better part of both varieties had peel of medium thickness, 
but the EKurekas had a larger percentage of thin-skinned fruit and a 
smaller one of thick-skinned than the Lisbons (Table 8). 

Few conclusions can be drawn from these data. Where some corre- 
lation may exist in one of the varieties, it fails to show with the other. 
For instance, the Eureka seems to decline in specific gravity as the 
color lightens, but the Lisbons show no such tendency. Likewise, 
the acid seems to increase with the Lisbons as the color decreases, 
but this is not apparent in the case of the Hurekas, although the dark 
green and full yellow correlate. 

Classifying the samples according to thickness of skin, 26 thick- 
skinned, 49 medium-skinned, and 13 thin-skinned Eurekas were 
found, and 21 thick-, 30 medium-, and 3 thin-skinned Lisbons (Table 
8). Unfortunately there are too few thin-skinned Lisbon sampies to 
render the results under this particular head of value, and no account 
is taken of them in discussing the data. 

Two correlations seem apparent from these data: (1) The specific 
gravity increases as the thickness of the peel decreases; and (2) the 
acidity of the fruit increases as the peel decreases. Both seem in 
Ime with what might be supposed would take place. Thick-skinned 
fruit often has a hollow center and is generally coarser than that with 
thinner peel. Inasmuch as the peel contains no acid, naturally the 
fruit having the greatest amount of peel is likely to contain the least 
amount of acid. As the oil-bearing part of the peel is near its sur- 
face and does not correspond in any way with the thickness, it would 
hardly be expected to change. 


EFFECT OF LOCATION. 


Tt was thought at first that the data obtained in this investigation 
might throw some light upon the effect of environment on the com- 
position of the fruit. Locations near the coast as well as in the inland 
valleys were selected, and if any marked difference in composition 
between lemons from the two sections existed it should have been 
revealed. The 10 Eureka locations were equally divided as to situ- 
ation, 5 being on or near the coast and 5 inland or separated from the 
coast by ranges of hills. What at first appears to be a slight difference 
in the results (Table 11) is found in the oil content of fruit from the 
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two sets of locations, and a more pronounced difference in the acid 
content. If, however, the location at Carpenteria, which is apparentiy 
abnormal as to the oil and acid content of the fruit, is discarded, 
the averages are too nearly the same to render any conclusion possible. 

These data are offered not as a final statement upon the subject of 
the difference in composition between coastal and inland lemons, 
but merely to show that so far no difference has been found. 


CONCLUSIONS. 


A few well-defined differences between the varieties of lemons 
examined exist, the most striking of which is in the specific gravity 
of the fruit. The specific gravity of the Eureka variety is greater 
than that of the other varieties, and that of the Villa Franca appears 
to be practically the same as that of the Lisbon variety. 

The Villa Francas have more oil than the Eurekas. Otherwise no 
absolute difference in the oil content is shown, although there is some 
indication that the Eureka has the lowest oil content. 

There is no difference in the acid content of the three varieties. 

A marked difference in sugar content between Eureka and Lisbon 
lemons exists. 

The acidity of lemons is highest in the early fall. Lemons have 
the lowest specific gravity during the winter months and the highest 
in midsummer. Their oil content is lowest in late winter and spring 
and highest in the fall. 

No absolute correlation between the color of the peel and the com- 
position of the fruit was found. As the thickness of the peel increases, 
the specific gravity of the fruit decreases, as does the acid content. 

No correlation is shown between color and thickness of the peel. 

No difference in composition between lemons grown on the coast 
and those grown inland is shown. 
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INTRODUCTION. 


In 1902 the Minnesota Experiment Station began studies of the 
cost of production and of farm organization, which have been con- 
tinued up to the present time. The Office of Farm Management, 
United States Department of Agriculture, began cost studies in 
1906, and was closely followed by various State organizations. 

The economic changes caused by the World War accentuated the 
growing demand for facts concerning the business side of the farmers’ 
production of food. During the war it was necessary to husband 
the supply of certain food products; and to provide the food for 
large numbers in foreign countries it became imperative to obtain 
as large a production as possible of the staple food products. At 
the same time prices were fixed for various commodities for the 
purpose of stabilizing the market and acceleratiug the production 
and movement of war supplies. From the experiences with the 
setting of food prices it became apparent that there was a lack of 
comprehensive, conclusive data relating to the factors necessary 
to the understanding of the financial side of the farmer’s business. 

The rising prices brought about by the war created many local 
disturbances of prices of farm products, a ready example of which 
is found in the controversy over the cost and price of milk in many 


1 Since July 1, 1921, Director of Agricultural Extension, University of Minnesota. 
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consuming centers. Here, again, it was apparent that there was 
little accurate information by which to judge prices and on which 
to base findings as to cost of production. The result has been an 
insistent demand from producers and farmers’ organizations for the 
cost of production data necessary to a full understanding of the 
farmers’ problem of production. 

The same urgent demand for cost figures has arisen in foreign 
countries, especially in England and Scotland. The authorities in 
these countries have appointed cost findings committees to develop 
accounting methods on the farm in order to obtain representative 
cost figures that will aid in a more complete understanding of the 
farm business. 

The complicated details involved in the farmer’s method of pro- 
duction and distribution make it inevitable that any hasty attempt 
to collect cost data will result in superficial, misleading, and usually 
inadequate information. This was apparent in many instances 
during the war. Out of the hodgepodge of estimates of costs and 
profits, often made for a specific purpose by various agencies, there 
has sprung a general misunderstanding as to the function and purpose 
of cost data and also considerable skepticism as to methods and 
results. There is no thorough understanding of the value and uses 
of cost of production data, and little material concerning methods 
of attacking the problem from its economic side is available. 

The purpose of this bulletin is to throw some light on the funda- 
mental concepts of cost data and to describe methods of study and 
the uses to which the data may be put. 


THE USES OF COST STUDIES. 


Absolutely accurate or universally applicable cost of production 
figures do not exist. This is apparent with farm products because 
of the many joimt costs involved in the production of most of the 
staple products, and the necessarily more or less arbitrary allocation 
of some of the cost factors. The extreme variation from farm to 
farm in the cost of producing the same product, and the variations 
from field to field and in different animal units on the same farm 
become at once apparent in the tabulation of farm cost data. How- 
ever, the value of the results of careful studies of cost is not impaired 
by this fact; for what the farmer needs in the reorganization of the 
farm business is figures which show the comparative profitableness 
of competing enterprises. For such purposes the figures obtained 
by the methods now used in farm cost of production studies are 
probably as satisfactory as are the results obtained in commercial 
accounting for similar purposes. 
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Fic. 1.—Daily labor report blank. 


DETERMINING RELATIVE PROFITS. 


The individual farmer in any line of production is primarily inter- 
ested in his total farm profit. Naturally his desire is to increase the 
total profit by eliminating the losing enterprises or the relatively 
low-paying ones, and to increase the returns from the better-paying 
Imes of production. This means that his interest lies largely in 
comparing the profitableness of his separate enterprises, which 
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usually allow more or less latitude for selection and for varying the 
intensity of production and the general farm practices. Hence, 
one of the prime uses of cost studies to the individual is to determine 
the relative profits realized from the different parts of his business, 
with a view to pointing the way to changes in management and 
organization which will increase the total profit. 

Year in and year out, losses and low profits may be more often 
caused by low yields in crops and low efficiency of production in 
live stock than by the wrong choice of enterprises, yet right choice 
of enterprises is the starting point in good farm management. 

Not all the enterprises on the farm need be equally profitable to 
justify keeping them in the system of farming. Profits are in- 
fluenced by the way enterprises fit together in utilizing labor, equip- 
ment, land, and products. A given enterprise must prove more 
profitable than any other enterprise which will fit into the same 
place in the program of the farm if it is to be introduced or retained. 

The oat crop is notoriously low paying from a market standpoint 
on many farms in the corn belt, yet because in many places it pays 
better than wheat or barley, serves as a nurse crop, supplements 
corn from the standpoint of the labor program, and serves as a 
horse feed and a supplement in dairy and other stock rations, it 
increases the total farm profit. Beef cattle feeding has often been 
shown by standard accounting to appear unprofitable, yet because 
it provides a ready market for coarse feeds and by-products, a 
return for labor that would otherwise be wasted, and additional 
fertility for the field crops, it may add to the total profits. 

Cost of production figures are valuable in making clear the com- 
parative profitableness of the different enterprises and the different 
methods of production and thus give basis for intelligent decisions 
on what to produce and how to produce it in order to secure maximum 
net profits. 

DETERMINING ECONOMY OF VARIOUS OPERATIONS. 

An important function of cost data lies in their application to the 
ever-present farm problem of determining the relative economy of 
various methods of performing farm operations. The costs of pro- 
ducing field crops, for example, are usually reduced by increasing 
efficiency in the use of labor and equipment. One of the advantages 
of a good rotation of crops lies in the resultant weed control which 
often eliminates tillage operations that would otherwise be necessary. 

The problem of intensity of culture is a question of relative costs 
per pound or per bushel as affected by the different combinations 
of the elements of costs in production. The choice of various methods 
of doing farm work depends almost solely upon relative costs as 
they bear upon the profits of the entire farm business. The knowl- 
edge required to make these decisions must be gained largely through 
cost studies. 
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Fic. 2.—Daily time sheet. 
EDUCATIONAL USES. 


From the standpoint of society, there is need for a study of farm 
costs to make available to the consuming public the facts that will 
place the producer and the consumer on a better basis of mutual 
understanding. That the consumers do not understand the various 
elements of cost and their relative importance is apparent. Pub- 
licity methods have rather confused the real issues in this regard 
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and there is need for plain statements of facts. Reliable cost data, 
properly presented, should go far toward doing away with much 
of the misunderstanding now existing. 

Cost data have an important educational value to those starting 
a farm business. Just as engineering data obtained from records 
of experience in engineering pursuits are of value to subsequent 
engineering projects, so farm cost data, particularly as expressed 
in basic terms, are of value to farmers in planning the organization 
of their farms so as to obtain the largest profits. As experience 
accumulates in studying costs and prices, and as knowledge of the 
forces that affect these factors of the farm business increases, there 
should be a gradual increase in efficiency among the more backward 
farmers 

USE OF COST OF PRODUCTION DATA IN FIXING PRICES. 


Price fixing became popular during the war, largely because of 
the idea that it would solve a pressing economic problem. In 
view of developments, however, it has become apparent that the 
economic problem in question was not solved by the setting of prices. 

There may be times when the setting of prices becomes necessary 
to stabilize the market and to insure a fair price, particularly when 
competition ceases and a monopoly charge prevails at some point 
in the middleman prices. However, the setting of food prices was 
not based on this hypothesis; indeed one of the principal purposes 
was to stimulate a larger production by making an attractive price. 
In many cases, however, it appears that the -competitive price 
would have been more profitable to the producer and therefore 
would have stimulated at least an equal if not a larger production. 

The problem of price fixing during the war was more difficult 
because of the unsatisfactory character of the data available, and 
the prevalence of the notion that cost of production was the only 
thing that should be considered. There is an important relation 
between cost of production and price, but it is clear that other 
factors than cost enter into the problem. The prices of most staple 
farm products are made by competitive forces in which market 
demands, fluctuating supply (which itself is affected by cost of 
production), transportation, custom, substitution, and other factors 
have important bearings. 

There is a certain interrelation between cost and price that should 
be kept in mind if price fixing is considered on the basis of cost. 
An example will illustrate. With wheat at $2.50 per bushel, land 
valued at $200 per acre, with a normal yield, will pay 5 or 6 per 
cent, net. But 6 per cent of the land value has already been charged 
as a rental value of land in determining the cost to the farm con- 
cerned. Lower valued land of equal fertility and equally good 
location will produce wheat at a lower farm cost and leave a higher 
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net return; hence this land will rise in price under competitive 
conditions. Not only is this true but the price of the product is 
usually a basis for calculating the cost of seed in the process of 
growing the wheat crop. As the price of the product goes up or 
down over a period of time land values and labor costs tend to 
fluctuate accordingly. Thus if the market price of land is determined 
in part by the price of its products and in part by speculation, and 
the cost basis is used in determining prices, there becomes operative 
a pyramiding process that first increases the cost and then the price, 
with a consequent still higher cost, and still higher corresponding 
price. 

The variation in farm costs in any product is so wide and the 
farmer’s reaction to losses or low margins of profit so slow that 
the theory of farmers changing their type of production because of 
lowered margins of profits is often not substantiated in practice. 
Many farmers are satisfied with a lower rate of interest than is used 
in computing the cost. Anticipated increases in land values and 
the use of the farm as a home are compensating factors that enter 
into the concrete situation. 

One of the outstanding differences between the methods used in 
the setting of prices on industrial products and that used in the 
setting of the price on the farmer’s products has been that averages 
have been used in the case of farm products, while in the case of other 
commodities individual arrays of costs have been used to arrive at 
a bulk line or representative cost figure to include most of the pro- 
duction. 

An expression of farm costs much needed is the array of individual 
costs per unit of production so as to show causes contributing to 
variations, and the proportion of the total number of units produced 
at the various levels of cost. 

The average has not only been misunderstood but has been abused, 
in that it has been expected to serve a function for which it is not 
adapted, and hence gives a result which is often misleading and of 
less value than the frequency groups and ranges of individual costs. 
The use of the average in the consideration of the relation of farm 
cost to price has been particularly misleading because, in most 
instances, a very small percentage of the total production of a given 
product has been used as a basis of estimating the average cost, and 
the data secured were interpreted with little knowledge of how the 
use of the average figure would affect the large number of producers 
whose costs were above the average. 


BASIC ELEMENTS OF COST. 


Complete farm cost data necessarily deal with quantity require- 
ments of crops and live stock, such as hours of labor and quantities 
of feeds and materials that are used in production. Such expressions 
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of costs are of more value than money costs because of their more 
stable character, and the various uses to which they may be put. 
It is essential, for example, to know rather definitely the measure of 
a day’s work with various implements and various-sized power 
units under various farm conditions. It is important to the farmer 
to know how much labor is required, just when this labor is lkely 
to find it hard to keep up with the business, and when work must 
be provided to give profitable employment during slack periods. It 
is Important to know approximate feed requirements of various 
classes of live stock. With such information, the farmer can some- 
times buy feed and supplies in advance in sufficient quantities to 
effect a considerable saving in operating expense. 

Such measures of cost are here called ‘‘basic elements’”’ because of 
their relative stability, as compared to money costs. Well-established 
quantity factors make it possible to estimate costs at any time by 
applying current prices to the requirements in hours of labor and 
bushels of seed. 

The proportions of certain major costs to the total cost may often 
be considered basic in that the relative proportions do not change 
ereatly under ordinary conditions, and calculations, the results of 
which closely approximate accurate costs, are readily made by using 
the proportions that are worked out by long-time cost studies. 


PRESENTATION OF RESULTS. 


Unfortunately, a considerable amount of the available information 
relating to the cost of producing farm products is solely in the form 
of dollars and cents, with the basic data as to labor and materials 
lacking. Furthermore, the time that elapses between the closing of 
the study and the publication of the data is often so long that a part 
of the value is dissipated because of the rapidly changing conditions. 

Cost data should be so itemized as to allow detailed analysis and 
regrouping of items as desired. As an example, interest on capital 
should be shown as separate from operating expense, so that various 
computations of net earnings, gross profits, and other items may 
readily be made. 

The principal factors to be kept in mind in the presentation of the 
results of cost data, particularly from a farm organization standpoint, 
may be mentioned in the following order: 

1. Description of the physical conditions and contributory influences that affect 
practices and economic results of cost studies in a locality. 

2. Data in basic quantity form (days of labor, bushels of seed, pounds of fertilizer) 
providing economic measures of capacity and production more or less 
widely applicable. 

3. An array of individual variations in costs, profits, yields, and practices, to 
illustrate not only averages, but the extremes and the bulk line figures. 

4, Arrangement of individual results into frequency groups with the interval 
selected to show the necessary dispersion and desired grouping. 
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PRESENTATION OF RESULTS FROM THE STANDPOINT OF OPPORTUNITY COST VERSUS 
OPERATING EXPENSE.! 

Practically all publications of Federal and State departments of 
agriculture on the cost of producing farm products have very properly 
presented the figures on the basis of opportunity or alternative cost. 
This basis assumes some or all of certain premises as a background 
of consideration of the cost figures. Briefly, these premises usually 
are: 

1. That the present-day capital value of the farm plant could readily be liqui- 
dated and the money invested with an assured interest return, thereby 
entailing the use of capital for which a charge should be made. Thisassump- 
tion is reflected in the charges for the use of the land against crop enter- 
prises, in the building and equipment charges against the various enterprises, 
in the horse labor rate, in the man labor rate, and in the charges made against 
capital invested in live-stock enterprises. This entails including interest 
in all these phases as a cost and not as a part of the income to be distributed 
as a part of the profits. 

2. That all labor is entitled to a certain credit per hour regardless of whether 
paid for in cash, in kind, or furnished gratis to the farm. 

3. That, in some instances, account shall be taken of consumption by growing 
crops of fertility other than that placed upon the land by the farmer as 
manure or commercial fertilizer. 

4, That a charge should be made for insuring the complete farm business on the 
assumption that if the farmer does not carry commercial insurance the farm 
business must sooner or later stand losses: according to the risk. 


As contrasted with the results obtained from this basis, which are 
called the “opportunity cost,” it has been shown that individual 
farmers are constantly confronted with the actual bills of operating 
expense in, the operation of their farms. It is pointed out that there 
is often no actual interest on the expense side of the farmer’s ledger; 
a very small amount of labor is paid for in cash; there is no apparent 
decrease in yield due to consumption of fertility beyond that cared 
for by applications of manure and fertilizer; and on many farms 
little, if any, live-stock or crop insurance is carried. 

Those who advocate including only actual expense as a cost basis 
emphasize the fact that on the opportunity cost basis many enter- 
prises show a decided loss on the books, with perhaps a minus labor 
income for the farm as a whole, and the farmer is told that he has 
received no pay for his labor through the year and that the quality 
of his enterprises is such as to make them undesirable in a profitable 


1 Opportunity cost is here used in the sense of alternative uses being assumed for capital, feed, and labor. 
On this basis a land-rent charge is included in the cost of producing crops; seed is charged to the crop at 
its market price less cost of hauling to the farm; farm-grown feed is charged to live stock at the local market 
price less cost of hauling to the farm; and interest is charged on the capital invested in all forms of capital 
except circulating or working capital. 

Operating expense is here used to express the cost estimated by excluding all interest charges on capital 
invested inland and buildings. Farm-grown feed is charged to live stock at the cost of growing the feed 
on the farm, but all labor concerned in the enterprise, whether paid for in cash by the farmer or not, is 
included in the expense. Seed is charged to the crop at the cost of production with the result that the only 
item not paid for directly by the farmer is that of the operator’s and the family labor that may be included 
in the enterprise. 
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farm scheme. Nevertheless, this same farmer may have put money 
in the bank from the year’s business, improved his home, perhaps: 
expended money in the education of his family, and altogether may 
feel that he has not done so badly after all. One of the criticisms of 
cost of production studies for the past 10 years has been that theo- 
retically most farmers have been put out of business, while actually 
they have continued to prosper and to improve their homes and 
increase their savings in the banks. 
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Fig. 3.—Regular chore work and live-stock report. 
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Form 26-FM 


U. S, Department of Agriculture, Farm of Sohn Drnthe 


Office of Farm Management, y SS SSS 
Post Office 


REPORT OF FEEDING LIVE STOCK FOR THE MONTH OF Q@Witter-_19 20 


1 Fill out this blank on the last day of the month or as sodn as possible 
thefeafter 

2. Put down .-the number of head of each group and age of animals that you owned 
on the last day of the month, 

By Enter the various kinds of feeds used during the month’at the head of each 
column wider "Average Daily Feed," 

x, Under these feed headings and cpposite the namo of the stock, fill in the 
average daily ration, Give the ration in terms of quantity per head per day 
except where animals (as beeves, hogs, sheep, and poultry) are fed in groups, 
when the ration may be stated in terms of total quantity of each feed per 
day for each group. 
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Fic. 4.—Feed report blank. 


It may readily be shown by figures for a 20-year period that many 
dairymen in almost any given dairy section, from an opportunity cost 
standpoint (occasionally stressing more or less violently the various 
assumptions), have lost money practically every year, and the con- 
clusion may be drawn that dairying as a business is decidedly unprofit- 
able. It would require but a brief survey of actual conditions in a 
locality, however, to make clear that the farmers had nevertheless 
prospered, that homes had been built and improved, fairly adequate 
standards of living maintained, money placed in the bank, and mort- 
gages paid off, so that, altogether, one might say that dairying was a 
fairly prosperous business. From an efficiency standpoint, that is, 
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when improvement of farm organization is the object, the weakness 
of this latter point of view is apparent. 

Recognizing that the farmer should know the opportunity cost 
results and attempt to obtain a satisfactory organization that will 
provide the greatest net profit, it may be of interest in this connection 
to show examples that make it clear why farmers continue to produce 
at prices apparently ruinous from an opportunity cost basis. 

The difference between the opportunity cost and the actual oper- 
ating expense in a live-stock enterprise is particularly striking. This 
is true because the assumption that feed consumed by live stock 
could be marketed at local farm prices is an important feature of 
computing the cost on this basis. 
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Fig, 5,—Cash account sheet, 
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TaBLE 1.—Beef-cattle loss and gain (actual farm figures). 


IN| Uttam) OES HT SURELS TASES Spe aS AS Date yg" li ee ARR ee 48 
TENS yreimay TUNG (OT ANS) aN Ga AGS Gs Nm) 8 A aN ged le $8, 398. 00 
Jee Povare ata eyoy anys) aie MSE GLU SS OT mE, Scar he AN SA ae ali $2, 996. 00 
Book loss (feed at farm price plus interest on cattle capital).............- $1, 103. 63 
TBx@rolke Iostsy jovete eet ¥e [Eee ican ts ke A ame 2 ee CIS eR ee $23. 00 
Gam~deed at cost of production, no interest) .28. 2 0 $659. 62 
(Cietis Foveie UNE bi Sa PS Ay | ea IO $13.76 


Table 1 illustrates the point from a beef-cattle enterprise. On 
the farm in question, which yielded a farm income of over $8,000 and 
labor income of approximately $3,000, the book record on 48 steers, 
with feed at market prices and interest included as a cost, showed a 
net loss of over $1,100, amounting to $23 per head. Viewed from this 
angle only, a man having this experience might be considered quite 
speculatively inclined if he were to continue to feed steers. 

Charging the feed to the steers at the operating cost of production, 
however, with no interest on land charged as a cost, there is a gain for 
the cattle enterprise of $659, amounting to $13.76 per head. This 
approximates what the farmer actually received from feeding cattle. 
In other words, while he did not receive fully quoted farm prices for 
all the feeds consumed by the steers, he pocketed what might be 
termed a fairly satisfactory return for his handling of the cattle if 
there is no thought of what might have resulted if he had perchance 
done otherwise. It would not be surprising if this farmer were to 
continue his feeding operations. 

Carrying the comparison of opportunity and operating cost into the 
feeding of hogs, Table 2 illustrates the returns from the feeding of 
hogs for three years on a Minnesota farm. 


TABLE 2.—Hog profits on a Minnesota farm. 


1913 1914 1915 
| Farm Farm Farm 
Cost per . Cost per : Cost per F 
price per price per price per 
bushel. | “bushel. | bushel. | “pusher. | bushel. | “bushel. 
Connie ey gyre To SU ae et aN eR eee $0. 39 $0. 48 $0. 32 $0. 53 Soft corn, 
OTE SHaM mean OS SLT a eg a 16 - 40 - 28 won) $0. 18 $0. 42 
NES QTL yap Paes ec ol nee MLA Be) - 56 . 28 54 34 45 
Hog profit per head.........-2.2-----2e2-+ Pa votes 5.52) 10,24 134 4,30 2,20 


This table presents the comparison of the operating expense per 
bushel of corn, oats, and barley produced on the farm and the average 
farm price, which was used as the charge for the feed consumed by 
the hogs under cost-accounting procedure. It will be noted that the 
profit in 1913 in charging the feed at farm prices was fairly satis- 
factory from a cost standpoint, amounting to $5.52 per head. Charg- 
ing the feed at actual operating expense to the farmer showed a profit _ 
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to the hogs of $10.62 per head. It was still more striking in 1914, 
when the book profit was only $0.84 per head under the opportunity 
cost, while on the other basis the profit was $10.24 per head. In 
1915, owing to the condition of the corn crop, the amount of profit 
per head was not as great, but the difference in the two methods 
was about the same as in 1913. 

A danger may lurk in the farmer being satisfied with a nominal 
profit and not attempting to increase the productivity of his enter- 
prises for further profits. Any analysis should make clear that the 
live-stock profit on the actual expense basis includes in reality a 
profit on the crops grown for feeding purposes and that with each 
enterprise standing on its own feet from a relative cost and profit 
standpoint the result would not be the same. This poimt is more 
fully discussed under methods of charging feed to live stock. 

Thus there is an obvious need for analysis, both of the opportunity 
cost and the actual operating expense in a farm business, of the one 
for the purpose of pointing out possibilities and fostering more 
profitable farm organization, of the other to show why production 
is continued and prosperity real, though not apparent from a business 
point of view. For certain purposes presumptive results have a 
working value, but actual results may well go along with the oppor- 
tunity cost figures to maintain the balance of the analysis. 


THE SEVERAL METHODS OF STUDY. 


There are several distinct methods and combinations of methods 
which may be used in obtaining cost of production and farm organiza- 
tion data. The two outstanding methods may be termed (1) the 
accounting method and (2) the survey method. The following 
outline sets forth the various modifications and combinations of 
these methods that have been used more or less successfully. They 
will be discussed in the order they are listed below. 


1. Accounting method. 

1. Route plan. 
a. Entire farm business. 
b. Enterprise and farm business study. 
c. Extensive enterprise study. 

2. Occasional visit and book plan. 

3. Correspondence plan. 

II. Survey method. 

1. Farm business analysis. 
a, Single extensive survey. 
b. Continued surveys. 
c. Periodic repeated surveys. 

2. Enterprise cost studies. 
a. With farm business analysis. 
b. Without farm business analysis. 

3. Questionnaire. 

III. Combinations of T and IT. 
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FARM PRODUCE USED IN HOUSE 


Whole Milk... ZO nnn 280 ol SMa yeaa 
Skim Mile POs ol PLOOCrE 
Butte Ree a 6 da tcianew alee Tbs)... ae Oy Gy Woo os 
LO yofeds he een ee L wy Sa Ney Loan doz... ae (Gy neem 45C puttinie 
Poultry............ OR WOKS. lbs! dressed ge ane Rear, @e SEL Hae 
Potatoes ee i AUR aa buy’. eee eae QE ZOO Py) 
Beer ne D coos kegular boarders Nl TEE le Mam ia Cre Days 
‘eth alan Sis s Wee a Extra boarders.................... LON a Man Days 


Number women doing housework... VEY te NUE Os 


Fic. 6.—Monthly household record. 
THE ACCOUNTING METHOD. 


Detailed farm cost records are the outstanding feature of cost of 
production studies by this accounting method. This tends to 
narrow the number of farm records that can be obtained with a 
given fund for research. As contrasted with the survey method, it 
entails the keeping of direct, individual accounts, whereas the survey 
statistics are gathered in a rougher fashion that enables the investi- 
gators to cover ground more rapidly. 

The principal advantage of the accounting methods is its accuracy. 
It provides a body of fact that is valuable as a basis for fundamental 
cost and organization studies. Its disadvantage les in the com- 
paratively small number of farms that can be studied with a given 
fund, and in the danger that at least a part of the number selected 
will not be typical or representative of a sufficient number to make 
the data worth while. Another disadvantage, from an investiga- 
tional standpoint, is the need of close supervision of the work, which 
not only is costly from a money standpoint, but requires efficient, 
experienced supervision that is relatively difficult to obtain. 

Several plans have been developed for making use of the accounting 
method. The three most common are (1) the “‘route”’ plan, origi- 
nated, and maintained with but few changes, by the Minnesota 
Wxperiment Station; (2) the occasional visit and book plan, as used 
by Cornell University in the State of New York; and (8) the corre- 
spondence plan, as inaugurated and maintained for a number of 
years by the Office of Farm Management, United States Department 
of Agriculture. The principles underlying the accounting practice 
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are similar in all plans and these will be touched upon before con- 
sidering specific plans or methods. 


PRINCIPLES OF FARM-ACCOUNTING PRACTICE. 


The first step in starting the detailed accounting study on farms 
is to make a detailed inventory at the beginning of the farm year. 
It is essential that the farm year start before active field work on 
the season’s crops begins, and it is a common practice to start either 
January 1, February 1, or March 1. Particular emphasis should be 
laid upon the accuracy of taking the opening inventory. Cost 
studies are usually organized on a five-year basis, and it is essential 
that a proper start be made, with a careful, accurate, detailed inven- 
tory of all the forms of capital that enter into the farm business. 
Because of its importance it is felt that it is worth while to mention 
a few of the principal items that often cause difficulty in making a 
satisfactory farm inventory. 


REAL ESTATE. 


The term ‘‘real estate,”’ as it is commonly used in investigational 


work, includes the land, buildings, and land improvements such as 
drainage systems, water systems, fences, and other pa im- 
provements. 

The question at once arises as to the most sofrinenle basis of 
valuing the land. The productive capacity of the land is often 
advocated as the proper basis, but all farm business analyses indicate 
that considerably lower values result when the earnings are capital- 
ized at going rates of interest than obtain when going sale values 
are used. For example, in parts of the corn belt the farm earnings 
net 24 to 3 per cent to the owner-operators of land with a valuation 
of $250 per acre. With the values of land arrived at by capitalizing 
the earnings at 5 or 6 per cent the land values would be correspond- 
ingly reduced. 

The weakness of capitalizing a cash land-rental charge to arrive 
at a value lies in that thus we capitalize only the current year’s 
rent, leaving out of consideration the future earnings, which should 
be considered. Theoretically, this method might be used if land 
were’ more stable in production, with long-time records of per- 
formance available. It should be kept in mind that the values 
arrived at on a sale basis may involve unearned income which has 
been added to the price in anticipation of future advances in value. 
Thus, in arriving at the net farm earnings, interest on unearned 
capital is involved as a factor. Also, in showing the farm earnings 
in the form of a certain per cent of the capital value, or in the form 
of labor incomes, there is ample opportunity for misinterpretation 
of the results and for a wide variation in the results, depending upon 
the value placed on the land. The common practice is to carry the 
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value of the land in the closing farm inventory at the end of the year 
the same as at the beginning of the year if the object is to learn the 
net income from operation. If the land has increased in value, in 
the opinion of the operator, this increase should! be kept separate 
from the current farm earnings. 

The common basis of land valuation for farm organization and 
cost studies has been the conservative, going sale value of land. 
This appears at the present time to be the most practical basis, 
though numerous attempts have been made to apply various theories 
in arriving at land values. 

The site value of the farm as a home has an important bearing on 
the selling price of a farm as well as on a valuation for loan or for 
investigational purposes. We can not ignore the fact that a farm 
is a home site as well! as a business plant, and that a certain portion 
of its value may be due to location and the personal desire of the 
occupant to live in that particular spot. It would doubtless be 
advantageous to studies in farm economics to express the farm value 
both as site value and productive value, each of which would be 
useful, depending on the nature of the shod and the use to Be made 
of the resultant figures. 

It is best to assign separate values to each of the buildings entirely 
distinct from the value of the land and its improvements. The 
separate values of the buildings are necessary to the proper alloca- 
tion and distribution of the building charges. A common method 
of arriving at the value of the bare farm is to set what is considered 
a fair valuation for the farm as it stands, including the land, improve- 
ments, and buildings, and then deduct the value of the buildings, 
estimated separately. 

For some purposes it is advisable to go further and to evaluate 
different parts of the farm at varying prices. For example, some 
crop land is more valuable than other crop land, and very often more 
valuable than permanent pasture, woods, and land too rough for 
tillage purposes. 

In placing a value on a building, it is worth while to note its size 
and jot down a brief description, along with the valuation. There 
are two methods which may be used in arriving at the present value 
of farm buildings. One is the common accounting practice of 
basing the present value on the basis of the original cost and the 
number of years it is estimated that 1t will be in use on the farm. 
This is known as the “original cost basis.”” The other method is that 
of estimating the present replaceable value, depreciated on the basis 
of the cmecibet of years the building has heer used and the number of 
years it is estimated it will last. 

96389°—21— Bull, 9943 
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Poultry F Butter | Butter 
Oli Milk Used Made Used 


S. 


3 ib 


nc ensccccccccacsecdscuccncusccccvecheccesceneraccccheccucsceccccectbocconecceccsepdsoucsqossccscese 


ncecspbucenccecssceccctec|cecsessetseesaeenedessuceseusguceusedesesspessnssdsnssedussanseassnsssndesnnssnnssrpeseneasccegecsnssetducnnvnnnreteterdeneesccterer ees, 


—The weights of any farm animals, such as hogs, veal, etc., slaughtered during the month 
should ne recor rde sai in one of the blank columns abov 


Fig. 7,—Daily Apaeid record, 
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The argument in favor of using the replacement value as a basis 
is that it places the values consumed in shelter and storage uses on 
the present-day price level. There may be considerable difference, 
for instance, between the shelter cost computed on the basis of original 
cost for a cow housed in barn that originally cost $1,000 fifteen years 
ago and the cost computed on the basis of the barn’s replaceable value, 
since such a barn would probably cost $3,000, with materials at 1920 
prices. 

The permanency of the price level is one of the factors to be con- 
sidered in changing from the original cost to the replacement-value 
method. If building materials are on a more or less permanent 
level of prices and the decline to a lower level may be expected to be 
eradual, then the practice of estimating present values on the new 
price level becomes a much safer basis then if the prices of building 
materials were likely te fall suddenly to their former price level. 

The safer basis of valuing buildings and equipment over a term of 
years is that of the original cost, thereby eliminating the dangerous 
practice of estimating present-day values, in the face of shifting 
prices of building materials and farm machinery. It has been 
pointed out by some that if the original cost basis of valuing build- 
ings and machinery is maintained the original cost basis should also 
be used in computing the interest on the actual investment in land 
and its improvement. There is considerable difference, however, 
between charging depreciation on buildings and interest on land. 
Buildings and equipment always depreciate, whereas land often 
becomes more and more valuable. Land is therefore likely to remain 
at its increased price, at least for a considerable length of time, but 
the value of buildings if raised must be depreciated again. For the 
purpose of comparing costs and relative profits the land value basis 
adopted by the leading authorities in the study of the farm business 
has been the conservative ready sale value, regardless of the original 
cost of the land and improvements. | 


EQUIPMENT. 


The equipment on the farm should be itemized in detail and classi- 
fied according to its use. It is always advisable, if possible, to learn 
the date of purchase and the original cost of each implement con- 
cerned in the farm operation. ‘Two methods have been advocated in 
placing the present value on farm machinery; one based upon the first 
cost, depreciated by the number of years of use and its present condi- 
tion, and the other that of estimating the present depreciated value 
by assuming the machinery cost at present prices when new, and de- 
preciating it by the number of years and its present condition. 
Theoretically, the amount of work done should have a strong influ- 
ence in the fixing of present values. Practically, this factor may be 


20 BULLETIN 994, U. S. DEPARTMENT OF AGRICULTURE. 


relatively unimportant, as other factors, such as shelter, adjustment, 
care, and obsolescence, often affect depreciation far more than its 
actual use. 

The high prices of farm machinery at the present time (1921) com- 
pared with those of the prewar period (1916) make a considerable 
difference in the results obtained by the two methods suggested 
above. Over a ten-year period, under normal conditions, there 
would not be a great deal of difference, but during the last year this 
has been a much discussed question. 

The same advantages and disadvantages are apparent in: valuing 
farm equipment as mentioned under farm buildings, namely, that the 
discrepancy between the two price levels, the original cost and the 
present cost of machinery, is so great as to be very noticeable in esti- 
mating the enterprise costs of machinery by the two methods. If 
prices should show a slow decline from their present level over a 
number of years, the use of replacement cost in estimating present 
values of machinery consumed would prove more satisfactory than 
if the price level should drop suddenly to its former level. Inasmuch 
as most of the machinery now on the farm will be replaced by new 
machinery at new prices within a five to eight year period, the orig- 
inal cost basis will soon be reestablished. Herein the equipment 
differs from farm buildings, as it will be a long time before the 
present farm buildings are replaced, as compared with the replace- 
ment of equipment. 
; LIVE STOCK. 

In farm cost-accounting practice the farm live stock is divided into 
two general classes, productive and indirectly productive or non- 
productive, according to whether the stock under consideration is 
directly income producing. Ordinarily the work horses are con- 
sidered in the indirectly productive or nonproducing class, and as 
such are classed in the fixed capital assets of the farm. 

The most common basis of valuation for all live stock, meluding 
work horses, is that of the ready sale value, regardless of the cost of 
production. This sale value is presumed to take into account the age, 
fitness for duty, weight, size, condition, and other factors relating to 
the values of live stock. 

A characteristic difference between live stock and other equipment 
is that of appreciation of animals, not only while growing to work or 
producing age, but for a certain period after that time. A ready 
example is the increase in value of horses up to 6 years of age and of 
cows to 5 or 6 years of age, before they have reached what is ordinarily 
termed ‘‘their prime.’ Thus it is that many farmers plan on meet- 
ing the depreciation of producing herds and working units by the 
raising of young stock. In cost accounting practice, however, the 
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young stock is usually kept separate from the older stock, with depre- 
ciation playing a prominent part in. the records of the older animals. 

Where purebred stock is maintained the element of appreciation 
from a breeding standpoint is always present, but depreciation also 
becomes quite striking, particularly in view of risks of disease or 
injury incurred in the maintenance of purebred herds. An important 
source of loss arises when young animals prove to be indifferent 
breeders. Conformation qualities are detected early in life but breed- 
ing qualities only after maturity. At the same time a distinction is 
noticeable in estimating depreciation in purebred herds between the 
value of the animals as producers of salable products, such as milk, 
and their value as breeding animals. 

In connection with the depreciation of live stock, the block value 
of breeding stock for consumption purposes should be kept in mind, 
as this enters into any percentage figure which is used to indicate 
the approximate depreciation from the previous inventory value. 

In all inventories of live stock it will be seen that the fluctuations 
in market prices have an important influence on the values ascribed 
to each class of stock. This was particularly noticeable during the 
war period, when the market prices of certain classes of stock increased 
to a high level while others increased slowly, in the case of horses 
scarcely at all. 


FEEDS AND CROPS HELD FOR SALE AND FOR FEED. 


Where it is possible to separate crops held for sale from the feed 
that will be used for live stock, there is no question as to the basis 
of valuation for the products held for sale. The farm value, which: 
is the market value less the cost of marketing, should be the basis for 
valuing all crops held for sale which appear in the inventory. 

There is a difference of opinion as to the proper basis. of valuing 
feeds to be fed to live stock. There are usually two classes of such 
feeds, namely, the salable feeds, such as oats, corn, and hay, and the 
nonsalable, such as silage, corn stover, and low-grade hay. The 
common basis used by most farm.accounting authorities for salable 
product inventories is that of the farm price, which, as indicated 
above, is the market price less the cost of marketing. This feed is 
usually charged to stock at the going monthly farm price. The other 
basis, that of the cost of production, is advocated by some, particu- 
larly English authorities, who maintain that the cost of producing 
live stock for the market should be based upon charging the feed 
consumed at its actual cost and not at the price that might have been 
obtained for the feed if used in an alternative way. 

In deciding which basis of valuation to use for the salable feeds, 
one of the f iindarmental uses of cost of production figures in the spam 
business must be taken into account. This important function is 
that of affording a comparison of the profits of the various farm enter- 
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prises and an indication of the preferable uses of the various forms of 
farm capital. For-example, shall the crops grown on the farm be 
fed to dairy cattle, to beef cattle and hogs, largely to hogs alone, or 
sold for cash on the grain and hay markets? Does it aid in under- 
standing the farm business to show the profits from growing crops as 
credits to the live stock that may be maintained? It is plain that if, 
for example, the intention is to show the profits in dairying, it can 
often readily be shown that very low-producing cows will show a 
profit if the basis for charging crops fed is the cost of production on 
a farm where the land is fertile and good yields are realized. But if 
a crop is looked upon as.a separate enterprise, it is desirable to find 
out the status of the enterprise with the return considered as being 
available for use either in the form of cash from sale of the product 
or in the form of feed charged to live stock at what the feed would be 
worth were it purchased. 

On the other hand, it is apparent that one might consider the 
returns from his farm as a double profit if he computed the profits 
from his crops, and at the same time the crops when fed to live stock 
were charged at cost and the crop profits again reflected in the live- 
stock accounts. As a matter of fact, most farmers are interested in 
the grand total profit and in eliminating as many of the low-producing 
enterprises as possible. Where a farmer does not go into the details 
of his costs in an analysis of his business, the easiest way of expressing 
his profits from farming is simply to show the difference between 
expenses and receipts in one lump sum. For example, if the prin- 
cipal salable products from the farm business are cattle and hogs, 
one may learn the profits from this business by deducting all expenses 
of running the farm from the total receipts, and in expressing the 
cost per unit of doing business it would be justifiable for the operator 
to divide the total expense by the total number of salable units. 
However, this process of accounting would not necessarily indicate 
that there might not be more profitable alternative uses for the crops 
that were fed to the cattle and hogs and for the other forms of capital 
consumed in their production. 

Thus it will be seen that two entirely opposite conclusions may 
be reached by the two different methods of considering the cost per 
unit of product put on the market. Taking the example already 
cited (p. 13), where home-grown feeds largely constituted the feed 
consumed, the steers might cost, say, $60 per head, if the feed be 
valued at its cost of production. If the feed is valued at its farm 
value, which is the market value less the cost of marketing, the same 
live-stock units might show a cost of over $100 per head. If we 
assume that the live-stock units were sold at $100 per head, the first 
method would show a profit of $40 per head, while by the second 
method a loss would be indicated. As a matter of fact, the operator 
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knows that there is an appreciable return from his total farm opera- 
tions, and to tell him that he suffered a loss on every live-stock unit 
he marketed is confusing to him. The confusion here lies in the 
analysis of the business. In one case it should be realized that the 
profits from growing the crops are returned in the form of live-stock 
products, and it might be equally true that were the field crops sold 
at their local market prices there might have been a still larger 
amount left in the bank after the expenses were paid. The farmer 
is primarily interested in comparing profits on the separate enter- 


' prises as well as knowing the total profit from the entire business. 


- 


For the nonsalable crops the common basis used by the Office of 
Farm Management and Farm Economics, and by most experiment 
stations, is that of the cost of production, as nearly as it can be esti- 
mated. In taking the opening inventory on a farm it is sometimes 
difficult to estimate the cost of production of such products as fodder, 
wild hay, roots, and other crops that have no ready sale value. 
Usually.a very close estimate can be made, however, on the basis of 
the yield, the seed-bed preparation, the cost of harvesting, and other 
cost factors of the particular crop. With regard to corn silage, 
when the yield can be fairly accurately estimated in terms of bushels 
of marketable corn, it is quite satisfactory to estimate the value 
per acre of the corn crop at time of harvesting, minus the cost of 
husking, plus the cost of putting the corn in the silo. The cost of 
the latter operation is estimated on the basis of the approximate 
amount of time and the force necessary to fill the silo, and the engine 
and equipment charge in the operation. 

Another basis that has been used in estimating roughage values is 
that of the comparative feeding value, taking from experimental data 
the comparison of the feeding value of wild hay, silage, corn stover, 
corn fodder, and similar feeds as compared with the feeding value of 
marketable hay grown by the farmer or of a commercial feed, such as 
bran. 

The basis for valuing perennial or growing crops in the field at the 
time of inventory should be that of cost of production to the date of 
inventory, taking into consideration land preparation, value of seed, 
and any labor spent on the care of the crop chargeable to the current 
year’s expenses. In the case of a crop like alfalfa, where no nurse 
crop has been used and where no crop has been obtained the previous 
year of seeding, it is necessary to include land rent and taxes for the 
previous year, but this charge should be distributed over the number 
of years which the crop will last with the original seeding. 


ITEMS IN QUESTION IN COST ACCOUNTING. 


Supervision.—In computing the cost of producing a farm product 
the point has been raised repeatedly as to the value of the operator’s 
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labor that has gone into the enterprise. The point is made that the 
going rate of wages paid to hired men is not a fair figure to cover 
the management and supervision given by the farm proprietor. In 
instances where hired managers are employed the total cost of 
their employment is distributed as a labor cost over the various 
enterprises, so that this question usually arises only with reference 
to the work of a proprietor. 

The position is taken by the Office of Farm Management and 
Farm Economics, and by most authorities, that the net returns 
from an enterprise or from the farm as a whole should pay for the 


‘supervision of the proprietor, and that the work he does should be 


counted as a charge at what such service could have been hired for. 
If a separate estimate of the value of the farmer’s time is used as a 
supervisory charge, there is always a question as to the validity of 
the estimate made, and in some instances this estimate may distort 
the cost so that the results will be valueless for comparison. 

Fertility Not only have questions been raised as to the method 
of charging crops with the manure apphed to them, and at the 
same time crediting it to the live stock responsible for its production, 
but the point has been made that in estimating the costs of producing 
crops an allowance should be made for the value of the fertility 
consumed in production, regardless of whether any fertilizer is apphed. 

In instances where commercial fertilizer is used the practice has 
been to charge the first crop with all or ashare of the actual cash cost, 
depending on the rate of availability of the fertilizer. In the case of 
farm manure the increase in returns due to the application of the 
manure is very difficult to estimate accurately, as the increase 
varies greatly with the kind of soil, the topography of the farm, 
the present yielding qualities of the land, the kind of manure, the 
time of year applied, the rate of application, the manner of handling 
in the barnyard, and other factors that complicate the problem. 

It is apparent that an application of manure or fertilizer to a 
crop in one year provides a residue that is made available to succeed- 
ing crops through a term of years. In the case of barnyard manure 
it has been arbitrarily decided, where the farm is operated on a 
more or less definite rotation plan, to apportion the manure expense 
on th2 basis of either 50, 30, and 20 per cent over three years, or 
40, 30, 20, and 10 per cent over four years, depending somewhat 
upon the nature of the soil. In the case of commercial fertilizer, 
the more quickly acting fertilizers, such as nitrate of soda, are often 
charged as an annual expense, but lime and rock phosphate are 
usually charged over a four or five year period. More definite 
results from. experimental work will probably give a more definite 
basis for this charge in the future than exists at the present time. 
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Confidential COST OF PRODUCING Office of Farm Management 
Information, 1919 WHEAT CROP. U.S, Department of Agriculture, 
Washington, D. CG. 


1. Yan J a ntth- Uso SA ma me 
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]- No. of acres fallowed in 1918 for 1919 wheat crop a 
8, Estimate the total man hours 220 Also total horse hours 220 
and total tractor hours Tone __cn this fallow land 


g, Was this fallow labor included in Table 67. fed 
10 Quantity of seed used per acre SL ON. Total seed used GO Price per bu, ¥ 2,/0 


ll Acres of wheat land fertilized -_Tons per acre Price per ton 
12 Acres of wheat land manured /O___loads per acre 5S Value per load Haopze- 
13 Total lbs.-of twine used on wheat /632 Lbs. per acre Y2___ Price per 1b._ 2Ad¢ 
14 Cash premiwas paid for wheat insurance OL Wheat insurance received 
15 Total cash cost for threshing wheat HE, Rate per bushel 

16 What items are included in threshing charge? Fiiachene py vy 

17 Rental paid per acre for wheat land way ES 


18 Total value of material. purchased for seed treatment 400 Value per lb._ 


lg Interest rate on farm mortgages in your section? 6% LES 
20 Taxes for entire: farm BE7.50 How often do you have partial crop failure er. 

“or complete crop failure O72Ce ——— iif 
21 Yield of wheat straw per acre_2 tovtg Value per acre How utilized 


22 Total. value of wheat pasture Shoe Value per acre 


23 Rotation followed eee Cota, 2Y 2d Wheat a Lye Lover. j 
24 -Value of man labor per “hour 6Q¢ Value of horse labor’per hour__GO¢ _ 


.25 Any other production costs? 


Fic. 8.—Questionnaire used in wheat study. 


As for the value of the fertility removed from the soil, irrespective 
of fertility applied, the common practice has been to make no charge 
if no fertilizer has been applied. It is obvious that if such a charge 
is made, certain crops, particularly the leguminous crops, should 
have credit for providing nitrogen and other fertilizer constituents to 
the soil. The argument is advanced that land can not indefinitely 
produce crops without having fertility returned to it in some form, 
and that to figure costs without taking this into consideration 1s 
simply to charge the land with a deferred payment which must be 
made aE on. In practice, however, difficulty arises in reducing 
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the charge for plant food consumed to a definite and practical basis. 
Soils are so variable in physical condition and soil theories are still 
so unsettled as to make it extremely difficult to set a standard 
which will be° generally acceptable. Assuming that a charge for 
consumed fertility might be made against the crop, it is obvious 
that the account to receive the credit would be the land. This 
would mean making land values variable, according to the kind of 
crops grown. It can readily be seen that this would lead to great 
confusion. 

The fertilizer cost item illustrates the extreme variability that 
exists in the cost of farm products because of the great variation 
in soil types, farm practices, and fertility methods. Without more 
definite data than are now available it becomes dangerous to make 
arbitrary charges for the fertility removed from the soil. 

Interest.—Considerable difference of opinion exists as to the practice 
of including interest as a cost in farm-cost accounting. Commercial 
accountants are divided into two schools on this question and two 
procedures are followed in commercial accounting. Many authori- 
ties include interest for certain organization studies and omit it as 
a cost in arriving at conclusions on other lines. Cole! states that 
proper accounting is based primarily on the purpose served, and 
relates only secondarily to the object with which the expense chances 
to be identified. The principal purpose of farm cost accounting, from 
the standpoint of the farmer, is to provide figures that will make it 
possible to compare the costs and profits of competing enterprises 
on individual farms. Hence the inclusion of interest as a cost in 
farm accounting as a matter of fact is not contrary to the principles 
of commercial accounting if more profitable farming is the object. 

The use of capital, whether in the form of land, live stock, or 
equipment, whether borrowed or provided from a surplus, is an 
element of cost in production that must be reckoned with and 
allowed for in any adequate accounting system. Statements of 
business men, economists, and at least a representative number of 
accountants confirm this practice in comparative analyses of various 
units of industry. 

Hatfield ? clearly points out that where it is essential to determine 
whether capital shall go into a given industry or not, what is wanted 
is a correct estimate of the net income after deducting all interest on 
capital and other items frequently excluded from cost accounts 
themselves. ‘The information necessary to show whether an enter- 
prise is ultimately successful is very different from that which shows 
whether an enterprise once established should be continued.” The 
comparison of farm enterprises in this connection clearly necessi- 


1 Accounts—Their Construction and Interpretation, by William Morse Cole, p. 114. 
2 Modern Accounting, p. 307. 
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tates the charging of interest on the capital concerned in order to 
arrive at the correct. result in considering the combining of various 
enterprises into the proper farm organization. That interest may be 
used in commercial accounting for similar purposes is stated by 
Gerstenberg.! He states that ‘‘In general it is desirable to include 
interest in cost where materials must be stored for long periods while 
the seasoning process is being completed and where it is desired to 
show the effects of variations in the amount of capital employed 
and in the lengths of the periods during which the capital is employed.” 

Further use of this common practice in farm cost accounting is 
found in the adaptability of the figures thus obtained in comparing 
the efficiency of various parts of the farm business on different farms. 
Many farmers rent their farms for cash, others for a share of the 
product, others pay interest on mortgage indebtedness, ‘others own 
their farms entirely free from debt, while still others pay different 
forms of rent for various parts of their farms. To compare various 
factors of efficiency on these farms it is essential to have them on a 
common basis. This should be considered a secondary reason for 
the inclusion of the interest in the cost of conducting the business. 

In any case, interest on all forms of fixed farm capital? should be 
kept separate, where practicable, and perhaps for the sake of clear- 
ness considered a supplementary cost rather than an operating 
expense, whether the interest is actually paid or not. 

One particular point in dispute regarding the charge of interest is 
the rate that should be used. This assumes a very definite importance 
when it is considered that many a farm business has a capital value of 
from fifty to one hundred thousand dollars, the mterest on which 
is often larger than the labor income or the so-called farm profit 
computed from the year’s operations. 

The point often has been raised that one is not justified in arbi- 
trarily- selecting a rate that it is assumed the capital should earn, 
thereby dividing that which is commonly referred to as profits into — 
‘anterest”’ and “profits.” The position is taken in farm cost account- 
ing that this practice is at least as valid as the common practice 
of assuming arbitrary salaries for personal services rendered in a 
business. Going rates of interest In communities are well known, 
and for comparative purposes the fixing of the rate at one-half or 
even 1 per cent higher or lower than the money possibly might be 
obtained for does not materially affect the usefulness of the results. 

The rate usually used by the Office of Farm Management and 
Farm Economics in its northern agricultural studies has been 5 
per cent upon the entire farm capital and in its southern studies 
7 per cent, the difference being due to the regional difference in the 
interest rates on well-secured mortgages on farm property. 


1 Principles of Business, p. 763. 
2 Interest is not usually applied to working capital as a cost. 
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In enterprise surveys, such as studies of dairying, beef cattle, 
and special classes of farm investment,. the interest rate is often 
increased slightly, usually by 1 per cent, as compared with the total 
farm capital rate, since short-time loans are often made to cover 
such operations at a rate of about 6 or 7 per cent. This should be 
charged upon the average capital used in the enterprise during the 
period of study. On beef cattle it may often run from three to six 
months, while on dairy cattle it would be for the entire year. 

The point is often raised as to whether interest should be charged 
on feed on hand at the start of the year and purchased during the 
year that is fed to live stock. One method of handling this charge 
is to assume that the farm price from month to month should cover 
the interest, while another method that has been used is to charge 
interest at the short-time loan rate on one-half the value of the feed 
which is consumed during the entire period. The same argument 
might be used for charging interest on the value of seed, the returns 
from which are not obtained until the crop is harvested. 

The practice of the Office of Farm Management and Farm Econo- 
mics has been usually to ignore this charge on supplies and feeds, 
on the assumption that, strictly speaking, only two general kinds 
of farm property should bear an interest charge for any purpose, 
namely, the fixed assets and the specific current investments, such as 
cattle and hogs purchased for resale purposes. 

Overhead.—One of the most difficult phases of cost accounting 
to the beginner is the composition and distribution of the overhead 
expense. There are various uses of the term “overhead.” In some 
instances it may be found to cover a large number of items and. to 
amount to as high as one-third of the costs, or it may embrace only 
those charges that can not be apportioned directly to the enterprise 
in hand. 

The latter usage is the proper one, namely, to keep the amount 
charged to overhead as small as possible and to include under this 
head only those items of expense that are so general as to preclude 
direct charging to the various accounts. Common among the cash 
items that go to malse up the overhead in a well-conducted system 
of cost accounting are general farm advertising, stationery, telephone 
rents, subscription to farm journals, and postage, while the principal 
labor expense is made up of the labor that is necessary to maintain 
the farm business in running order but which can not be charged 
directly to any particular enterprise, such as work on weed control, 
road maintenance, picking stones, etc. Overhead also includes 
interest and taxes on the roads and lanes, on the farmstead, and on 
the headlands of the various fields. 

One of the misuses of this item has been to include the shelter 
costs of live stock, equipment expense of live stock, sire service, for 
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cows, miscellaneous cash expenses of the farm enterprises, and similar 
items which should all be placed directly against the proper accounts. 
Distribution of the overhead expense should be on the basis of the 
direct expense incurred by the productive enterprises of the farm, 
namely, the field crops and classes of live stock. The capital invest- 


ment and productive crop acres and units of live stock have been . 


proposed as bases, but inasmuch as the labor requirements and other 
costs of the various enterprises vary widely, these methods of appor- 
tioning the overhead do not place the proper share of expense against 
the various enterprises. Inasmuch as all expense is similar in sourcee— 
that is, is incurred through the use of land, labor, and capital in the 
operation of farming—the distribution of the overhead expense on 
the basis of direct expense seems to be a more equitable basis than 
any other. 

Business risk.—There are many classes of business risks, such as 
less from hail, drought, fire, diseases, weeds, pests, and employers’ 
liability. It is seldom that a farmer carries a large amount of insur- 
ance, and that which is carried is usually not for the full value, so 
that the farm carries the remainder of the risk. The insurance that 
is carried for a certain business risk is charged directly to the proper 
account. If no insurance is carried, it is not common practice to 
charge the farm with the risk as an expense but rather it is assumed 
that the profits should be great enough to carry this risk. 

Some authorities have advocated the charging to crops and classes 
of live stock the full insurance charges against these various risks, 
whether carried or not,.on the assumption that the farm business 
must stand the loss if such is entailed, and that therefore an insurance 
charge is warranted. However, inasmuch as insurance is a direct 
cost, it is doubtful if it is good accounting to charge any other than 
the actual expense incurred for the risk involved. It is nevertheless 
true that the net returns should be such as to cover uninsured risks of 
the business. ; 

Profit.—In complete cost-accounting studies there has probably 
been little misuse of the term “profit,’? inasmuch as the accounts 
are in sufficient detail to bring out the actual profit or loss made. 
In a great many publications, however, the term is misued by apply- 
ing it to the return from an enterprise or a farm business above one 
or two of the principal expenses. For example, it has been quite 
common practice to call the return above feed of dairy cows “ profit.” 
In some cases the labor may be included as a cost along with the 
feed, and the difference between these charges and the receipts called 
“profit.”” Asa matter of fact the miscellaneous and indirect charges 
of some farm enterprises amount to one-third of the total cost of 
operation, and to leave these items out of consideration in determin- 
ing the cost of the enterprise is erroneous and misleading. 
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The various uses of the term “profit” illustrate the need for a more 
general understanding as to the nomenclature used in farm account- 
ing studies. Doubtless the time is coming when “profit” will mean 
just one thing to everyone interested in the farm business, while 
“farm income,” “labor income,” “interest on investment,” and 
other kindred terms will express the precise meaning intended, by 
virtue of a wider dissemination of the correct definitions and the 
proper use of these terms. | 

In common farm-accounting practice the profit from a farm 
business is that amount which remains after all expenses, including 
the labor used on the farms, and interest on investment in the farm 
business, have been deducted from the total receipts, the total 
receipts to include cash receipts, farm products consumed on the 
farm, and increase in inventory other than an increase in the value 
of land owing to an unearned rise in value. If the inventory is 
properly kept, any permanent improvement added to the farm as an 
expense will be counterbalanced by a proper increase in the value of 
the farm, but a more or less arbitrary increase in the value of the 
_ land should not be included as a receipt in the operation of the year’s 
business. ' 

In commercial accounting practice, however, interest on invest- 
ment or capital is not commonly included in the costs. The position 
is commonly taken that profits can not be divided into “interest”’ 
and ‘‘profits,’ but that the total remainder above all operating 
expenses represents the profit, which may be expressed as a certain 
percentage of the capital investment. Interest can not arbitrarily 
be estimated and taken out in computing the costs and arriving at 
the total profit. In comparing farming as a business with other 
lines of business, when a total profit or net return is used interest on 
the farm capital should not be included in the costs in determining 
the profit. 

There is also need for distinguishing between the profit from a par- 
ticular enterprise on the farm and the profit from the entire farm 
business. From an accounting standpoint, for example, the field 
crops, considered as separate enterprises, will often show a very good 
profit, while the live-stock enterprises which consume these crops 
may show a very small profit or an actual loss; nevertheless, the 
returns from the farm business at the end of the year are such as to 
be satisfactory to the farm operator. 


THE ROUTE PLAN. 


The route plan of obtaining cost of production data, as conducted 
at the present time by the Office of Farm Management and Farm 
Economics, involves studies of a group of from 20 to 25 farms in a 
locality. A field statistician spends his entire time in the vicinity, 
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visiting the farms at regular intervals, not less than twice each week, 
for the purpose of gathering the necessary data for the entire farm 
business. This means that the man must visit from 6 to 8 farms each 
day, obtaining a record of the labor in detail for the period that has 
elapsed since his former visit, supervising the keeping of the cash 
account, and obtaining data as to yields, production of live stock, 
feeding practices, household consumption of farm products, etc. 
From the field blanks the data are usually transcribed by the field 
men to office forms, which are then forwarded to the local office, at 
which practically all the records are summarized and from which 
reports are sent back to the farmers. 

Following is a brief description of the primary records collected by 
the route agent in the field, no attempt being made to illustrate or 
describe the methods of tabulating and summarizing the complete 
records of the farm business for the year. 


THE LABOR RECORD. 


One of the most difficult cost records to keep accurately is the 
detailed labor record. One of the strong features of the route plan is 
the frequent personal visit which enables the route man to keep track 
of the labor expenditures. Often the record of the labor is taken 
directly from the farmer’s verbal report to the field man, but it is 
becoming more common practice for the farmer to record ali the labor 
performed each day on a convenient blank, which is quickly copied and 
checked by the field agent. 

One of the principal difficulties in connection with the daily labor 
report is that of accounting for the entire day for all the farm workers. 
With the multitude of tasks involved in the farm business, it is very 
easy to overlook certain operations that are really important. 

This is one reson why the route plan seems to give better results 
than some other methods, since the agent is at hand to check at once 
any discrepancy, or to ask for further information if the daily labor 
reports are not complete. 

The record of the daily chores, or regular daily work, is taken in 
total each day, but distributed to the classes of stock once or twice a 
month. It has been found by statistical analysis of a great many 
records that the chores through a given month will require about the 
same amount of time each day unless the number of stock changes 
considerably. It is much easier for the farmer to report the total 
time of regular daily work each day, and to divide it once or twice a 
month among the classes of stock that require the chore labor, than it 
is to attempt to distribute the chore labor each day. For convenience 
in reporting the chore labor and for the recording of changes in the 
number of live stock each month, a special form has been prepared, 
entirely separate from the regular daily labor report. (See fig. 3.) 


32 BULLETIN 994, U. S. DEPARTMENT OF AGRICULTURE. 
a 


Figure 1 illustrates the blank labor form used in recording labor in 
the cost-accounting studies now in progress. It shows how the 
record is kept by the farmer for himself and his hired help on the same 
page. Space is provided on the labor sheet for extra day labor 
employed in harvest or other seasons when extra day labor is needed. 

Figure 2 illustrates a form of labor report which is kept by each 
man working or where each man’s report is filled out separately for 
him by the proprietor. The men usually draw lines to indicate the 
actual hours spent in various operations, indicating the field number 
and the number of horses used. ‘The tabulator or the field man can 
get the number of man hours by figuring the time between the lines 
drawn across the sheet. It is then a matter of multiplication to get 
the horse hours. 

The advantage of this form is that it accounts for the full day and 
is kept by each man on the farm. The disadvantage lies in the large 
amount of tabulating and summarizing necessary in posting the 
records. This form has been used with very good success in the 
correspondence plan of obtaining farm data. 

Figure 3 illustrates the form used for the average monthly dis- 
tribution of the daily chore labor, together with the changes in the 
number of live stock during the month. This form does not always 
give the operations separately, as ‘‘feeding cows,” ‘‘milking,”’ 
‘cleaning the barn,” ‘‘separating the milk,” ete., but it has been 
found very satisfactory in distributing the regular daily work time over 
the various classes of stock. When this report is received by the 
office tabulator, it is checked with the total amount of labor reported 
daily for the total chore time. 


FEED REPORT. 


The feed report is one of the most difficult records to obtain accu- 
rately. It is comparatively easy to arrive at the total amount of 
feed consumed on the farm by all classes of live stock, through 
recourse to the inventories, the yields, and sales and purchases of 
the various crops and feeds used on the farm. The difficulty arises 
in determining the total feed or the feed per head consumed by 
various classes of stock where they are all fed out of the same mow, 
the same corn crib, and the same granary. On large farms it is 
often possible to keep a bulk feed record for different classes of stock, 
inasmuch as they are often separated in the different barns and fed 
from different mows, bins, and cribs. 

The most satisfactory system of obtaining the feed record where 
all classes of stock are fed from a common source is that known as 
the ‘‘unit” system, usually based on the amount of each of the 
different kinds of feed consumed per mature head of stock per day. 
On the cost-accounting routes an attempt is made to have the farmer 
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use the measuring unit in his feeding operations. For example, in 
the feeding of horses a pan or measure is usually kept for the grain 
fed, or so many ears of corn are fed per meal or per day. Cattle 
are often fed by the scoop. Silage is usually fed by the basket or 
cartload. Bundle corn is fed by the bundle. The route agent 
determines the average weight per measure or per unit of feed, and 
with this computes the amount consumed per head daily. 

For some classes of stock it is frequently possible to have a bulk 
record of grain and roughage fed, and thus note is simply made of 
the number of days required to consume the total amount of feed 
that is set aside. In hog and beef cattle feeding this method is often 
used to very good advantage. 

No attempt is made to determine feed weights daily, but the 
farmer reports to the route agent in case the number of measuring 
units is changed, so that the proper computation of the feed con- 
sumed for the specific class of live stock may be made by the agent. 

An important feature of the work of keeping the feed record is 
known as. ‘“‘checking”’ the inventories, crop yields, and sales and 
purchases against the amount consumed by the live stock. Checking 
is particularly important in the case of the roughage feeds, for which 
it is sometimes difficult to get an accurate measuring unit. It is 
frequently necessary to make adjustments between the feeding 
record and the yield record, particularly in the case of hay, corn 
fodder, stover, and like feeds, inasmuch as it is usually impossible 
to get yields accurately by weight. On some farms it is necessary 
to keep a monthly adjustment feed sheet, on which the total feed 
consumed since taking inventory is checked monthly with the 
inventory and sales and purchases. 

The question of the price to be placed on the various kinds of farm 
feeds is often confusing to the route agent. Farm feeds vary so 
oreatly in quality, and there are so many feeds for which there is not 
a ready market quotation, that it is frequently difficult to be sure 
that the proper price has been used. It is sometimes necessary for 
the route agent to use his judgment as to the relative value of different 
grades of hay, and of ear corn fed in fodder, based upon market quota- 
tions of marketable hay and upon the yield of corn in the corn fodder. 
It is the usual practice to require the route agent to send to the office 
a monthly market report of the local prices on all feed and live-stock 
products so that adjustments may be made later if necessary. Allow- 
ance is always made for the cost of hauling, which is either added to 
or deducted from the market price of feed according to whether the 
feed is purchased or home grown. 

Figure 4 illustrates the form used by the route agents in reporting 
the feed record to the office. Usually the rough notes of the number 
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of measures of feed and the weight of the measure is kept in a pocket 
notebook, and the record from the notebook transcribed to the form 
illustrated in figure 4. It will be noted that, unless otherwise speci- 
fied, the figures in the record indicate the amounts consumed per head 
per day for the various kinds of stock. 


FINANCIAL REPORTS. 


The cash account is usually one of the easiest records to obtain, 
inasmuch as in most types of farming there is no large number of cash 
items to be entered on the books in any one month. This record is 
often kept by the farmer in a common notebook or ledger book, and 
is transcribed to a form kept by the route agent, or the farmer may 
keep the cash account in a book such as that illustrated in figure 5. 
Usually this account is kept in duplicate, so that the farmer or the 
route agent simply tears out one sheet, leaving a permanent cash 
record on the farm. The duties of the route agent in connection with 
the financial account are to see that it is kept up to date and that 
all items are included. 

The purchases and sales on credit are recorded in the first column 
on the form illustrated in figure 5, and it is essential for the route agent 
to watch this column in connection with the cash payments as they 
are made later on in the year. 


SUPPLEMENTARY CROP DATA. 


There are certain minor items concerned in the production of crops 
and maintenance of live stock which are often overlooked in the keep- 
ing of the farm record. Such items are, the quantities of seed used 
in the various fields, the amount of binder twine used, quantities and 
cost of the spraying materials for the crops, orchard, and garden, 
the containers used in harvesting certain crops, the amount of manure 
produced and used on the farm, and the amount of fertilizer applied 
to various fields. 

To facilitate keeping this record up to date, the route agent is 
furnished with a supplementary data sheet, calling attention to these 
items so that they may be kept in mind. It is a common practice 
for the farmer to report the quantities of seed, fertilizer, twine, spray 
material, and other items consumed for each field, along with the 
labor record sheet from time to time as these materials are applied, 
and the record is transcribed from this daily labor sheet to the sup- 
plementary crop data sheet by the route agent. 


HOUSEHOLD RECORDS. 


To obtain the cost of labor to be charged to the various enter- 
prises the board cost becomes an essential part of the labor record. 
This means that there must be a household account of the cost of 
feeding the laborers on the farm. To obtain a complete crop and 
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live-stock account, it is also essential to have recorded the amount 

of farm produce grown on the farm which is consumed in the home. 
It is common practice to inventory the kitchen, dining room, and the 
bedroom equipment used for the laborers, and to allow gomg wages 
for the household help in arriving at the cost of board and lodging 
of the hired laborers. 

It is not always a simple matter to determine accurately the 
amount of produce consumed in the home. To facilitate the keeping 
of this record the garden is usually charged in toto to the household 
account, and if any garden produce is sold the return is credited to 
the household account at the end of the year. This saves the trouble 
of attempting to record and evaluate various items of vegetables as 
they are consumed. The dairy, poultry, and other live-stock prod- 
ucts are the principal items that must receive attention in this record 
as they are consumed. 

Where married men are kept on the farm in separate tenant 
houses certain perquisites are usually furnished in the way of the 
keep of a cow, a share of the chickens, and a garden plot. In an 
estimate of the cost of hired labor these items must be taken into 
consideration along with the cash wages paid. It is also common 
practice on many farms for the married help in the tenant house to 
board the single hired men who may be employed. The most com- 
mon practice in this regard is for the owner of the farm to pay the 
board of the single hired men at an agreed rate per month. 

There are two ways of getting the household record. One is to 
get from the housekeeper a monthly estimate of the amounts of the 
various products consumed, as illustrated in figure 6. When this 
form is used the quantities are estimated by the housekeeper and 
the values placed on each item by the route agent. Another way is 
illustrated in figure 7. This card is tacked up in the kitchen in a 
convenient place, and the housékeeper records on it daily the essential 
farm products consumed. ach of these forms has proved very satis- 
factory in cost-accounting studies. 


PRODUCTION RECORDS. 


In most instances the production record applies to the yield of 
the various crops and to the dairy production. Where the milk is 
weighed, either daily or weekly, the ordinary commercial forms for 
dairy records are used on the cost-accounting routes. The yield 
record of the various crops, by fields, is usually taken down on the 
farm by the route agent in an ordinary notebook and later trans- 
cribed to the supplementary crop-data sheet, which affords oppor- 
tunity for the rechecking of the yields. Often the yields must be 
expressed for the time being in terms of the number of loads rather 
than in weight, particularly in the case of feeds that shrink much in the 
curing process. 
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It is essential in all cost-accounting work on the farm to have 
measured acreages of the various fields on which records are being 
kept. From the organization standpoint a carefully drawn map of 
the fields and the farmstead also aids the farmer by emphasizing any 
change in ‘farmstead and field arrangement that will make for the 
more economical operation of the farm. This is one of the first steps 
toward the reorganization of a farm business, as the layout of the 
farm is one of the important features of its organization. If the 
map is made on a reasonably large scale it may be found possible to 
note on it the rotation and the yield of the crop in each field, together 
with the amount of fertilizer and manure applied, the amount of 
seed and twine used, and other items of value for each particular 
eae THE ROUTE METHOD OF ENTERPRISE STUDY. . 

For -certain types of farm production the route method, when 
applied to a single enterprise, has proved successful. Studies con- 
ducted by this method are usually a combination of the survey and 
accounting methods, inasmuch as a record of the entire year’s busi- 
ness for the farm is obtained at the end of the year by the survey, 
while the accounting method is applied intensively to the special 
enterprise studied. Good examples of this combination of the two 
methods are found in the cooperative tobacco cost study conducted 
in Kentucky, and in the cooperative studies of the cost of fattening 
cattle in the corn-belt States. 

In the tobacco project each route consisted of 75 farms, a route 
man taking care of the tobacco project by the accounting method, 
while a survey was made on each farm at the end of the farm year 
to cover the other activities of the farm business. Thése studies are 
most sucessful on specialized farms where the enterprise studied is 
the most important item of production. Detailed labor records are 
kept for the special crop, and the acreage of this particular crop is 
measured carefully by the route agent. All financial records pertain- 
ing to this crop are carefully made, and at the same time an attempt 
is made to get a complete financial record of the entire farm business 
through the year. In the case of tobacco it is practically a year’s 
study, inasmuch as the marketing operation on the tobacco crop 
occupies a long period of time and often a part of the crop is held 
over after the succeeding crop is planted. 

In the case of the beef-cattle studies, a survey of the previous 
year’s business on 75 to 100 farms was made in each locality, and 
25 to 30 of these farms were formed into a group to be visited by 
the route agent throughout the cattle-feeding season. This season 
usually lasts from five to seven or eight months. During that time 
the enterprise record covers in detail the feed, labor, and cash require- 
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ments of the cattle and the hogs following them. When the cattle 
are marketed, however, the route agent discontinues his routine 
visits, but returns to each farm at the end of the farm year and 
makes a survey of the entire farm business. 


OCCASIONAL VISIT AND BOOK PLAN. 


Under the occasional visit and book method, labor, feeding, 
financial, and production records are kept by the farmer in a book 
provided for that purpose, and occasional visits are made to the 
farm by the supervising agent in charge of the project. These visits 
may be made once in two months, or as infrequently as once in 
three months. 

The value of this method * lies in the large number of farmers who 
may be carried on the accounting project with a correspondingly 
low cost per farm. It seems essential with this method to select 
the farms very carefully, since much depends on the interest and 
accuracy of the farmers. 


CORRESPONDENCE PLAN. 


The Office of Farm Management some years ago developed a cor- 
respondence plan of cost accounting which was placed in operation 
on a considerable number of farms in various parts of the United 
States through approximately a 10-year period. 

The advantages of this method were the large number of farms 
that could be covered with a given fund for study and the wide 
range of conditions that could be represented. The disadvantages 
were the lack of personal supervision in the recording of the data, 
the constantly arising question as to the completeness and accuracy 
of the records, the difficulty of keeping up the interest of the cooper- 
ators, and the danger that the cooperator might lack the ability or 
inclination to give the accounts through the year. The question of 
unconscious bias is one that enters into all accounting records, and 
lack of supervision with the cooperators far above the average in 
intelligence and ability are factors in the bias problem. There is 
also a tendency for cooperators to drop out after the first year, for 
it often becomes a heavy task to keep the labor record up to date. 
For this reason it is usually impossible to obtain long-time records 
by this method. 

Because of the disadvantages enumerated above, it has been 
felt that the route plan, combining some of the reporting features 
of the correspondence method, is preferable, since it provides the 
supervision and attention to details that are essential to complete 
farm records. 


1The system is fully described ana explained in the revised Farmers’ Bulletin 572, ‘‘A System of Farm 
Cost Accounting.” 
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Many persons interested in the farm business are inclined to con- 
fuse the keeping of ordinary farm records with detailed cost account- 
ing. Most of the agricultural colleges, in cooperation with the 
extension agencies of the United States Department of Agriculture, 
have prepared farm record books for the recording of inventories 
‘ and cash accounts for individual farms, and recently these have 
been used extensively in the making up of the income-tax state- 
ments required by the Federal Government. Keeping such records 
is a most important step in the business operation of the farm, but 
it should not be called “complete cost accounting,” nor should it 
be implied that the farmer will know the cost of producing his 
separate products by the keeping of such a book. 

The farm inventory and cash account will give the farm receipts, 
the farm expenses, farm income, labor income, the net worth, the 
interest earned on investment, and other figures that are very 
important to the farmer. Cost accounting goes considerably further 
in that it includes the labor record, feed record, production record, 
and the summarizing of the data at the end of the year so that each 
productive enterprise bears its share of the overhead or general 
farm expense. One is relatively simple and the other is so complex 
that few farmers can afford to give the attention necessary to keep- 
ing a set of detailed cost accounts. It is believed, however, that 
every farmer would find it advisable to keep a simple farm record 
book. 

To illustrate the wide difference in the results obtained by the 
detailed cost-accounting method as compared with the common 
farm record book, the following comparison is made: 


Results obtained from sim- Results obtained from detailed cost-accounting studies. 
ple farm records. (Other than those given for simple farm records.) 
1. Total profit or loss. 1. Relative profitableness of enterprise. 


2. Total receipts, ex-| 2. Distribution of capital, income, cost, and profit or 
penses, farm income loss by enterprises. 


and laborincome. |_—_ 3. Relative importance of the elements of cost. 
3. Distribution ofreceipts 4. Labor requirements of enterprises. 
and expenses. | 5. Distribution oflabor by days, months, and seasons, 
. Total capital. and by enterprises. _ 
WMotalonetavorth: 6. Utilization of various sized power units by operation. 


ir a ap al a ar 7. Comparative cost of operation of various forms of 
. Crop acres per man and ee a : f : 
8. Utilization and working life of farm implements. 
ee Horse: 9. Cost of maintaining farm work horses. 
8. Receipts per acre and | 19 Quantities of feed consumed per head by seasons by 
per animal unit. various classes of stock. 
9. General distribution of | 11, Productivity of live stock. 
farm area. 12. Length of working day, by individ uals, by seasons. 
13. Yielding qualities of the soil. 
14. What the farm contributes to the family living. 
15. Utilization of farm area by measured acreages. 
16. Arrangement of fields and farmstead. 


NID Ore 
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THE SURVEY METHOD. 


FARM BUSINESS ANALYSIS.! 


When the survey method was first used in studying the profits of 
the farm business the studies were commonly called “ Farm Manage- 
ment Surveys.” To distinguish the general survey from other 
surveys of parts of the farm business, the term has been changed 
to ‘Farm Business Analysis.” This is primarily the study of farm 
profits and of the fundamental principles underlying the organiza- 
tion of the farm from the standpoint of financial return. The 
Office of Farm Management has made a large number of farm business 
analysis studies and has recognized three types of this method of 
analysis. The first is the analysis of a large number of farms typical 
of a rather well-defined type of farming in a region for one year only. 
The second type is the continuing analysis, repeated on a number of 
farms in the same locality each year for two or more successive 
years. The third type is the repeated periodic analysis in a region 
usually after the lapse of a 5 or 10 year period. 


ENTERPRISE COST STUDIES. 


By an enterprise is meant a separate crop or class of live stock. 
In this type of studies emphasis is laid upon one particular enter- 
prise. The studies are conducted along the lines of the farm busi- 
ness analysis, in that the personal visit method is employed, ques- 
tions being asked of the farmer, who depends largely upon his expe- 
rience and knowledge of his farm practice for the answers. Of recent 
years the keeping of farm records by farmers has greatly increased 
the accuracy of the personal visit method, both in the study of the 
farm profits and in the study of the cost of the operations of a partic- 
ular enterprise. 

Enterprise studies are best obtained for special or more or less 
staple products, such as wheat, cotton, sugar beets, potatoes, milk, 
and fruit. Since such products constitute an important part of the 
farm business, knowledge of the requirements for their production 
is usually uppermost in the farmer’s mind. 

An important phase of the enterprise work is the practical appli- 
cation of the data to farm organization problems. Along with the 
enterprise records it is usually desirable to obtain a farm business 
analysis record of the entire farm, in order to understand the eco- 
nomic place of the enterprise in the scheme of farming. This pro- 
cedure is especially advisable when it is intended to draw conclusions 
as to the advisability of continuing or increasing the production of 
the particular crop or class of live stock under consideration. By 


1 For a complete description of the business analysis method, with a statement ofthe results obtained 
by the Office of Farm Management over a term ofyears, and examples ofthe application of this method, 
see Farmers’ Bulletin 1139, ‘‘A Method of Analyzing the Farm Business.”’ 
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having definitely in mind the relation that exists between the 
special enterprise and the farm business as a whole, it is often possible 
to bring out facts leading to conclusions not indicated by the enter- 
prise alone. 

These data are extremely valuable also in the calculation of the 
overhead charge which each productive enterprise on the farm 
must carry. For example, in the study of the cost of producing 
wheat, unless the wheat land is valued high enough per acre to 
cover the nonproductive acres on the farm, the carrying charge for 
these nonproductive acres is not included in the cost of the wheat 
crop. There is also a certain amount of farm labor spent in the 
maintenance of the farm which it is impossible properly to distribute 
over the productive enterprises without having a record of the 
entire farm business, though in localities where the detailed cost- 
accounting method is followed it may be possible to arrive at a 
percentage figure which may be used to approximate the overhead 
charge on farms studied by the survey method. 


NORMAL COST FACTORS. 


A very important function of the enterprise cost study is to estab- 
lish normal figures for various operations, yields, and costs for each 
of the farms visited. By ‘‘normal’” is meant the average over a 
number of years. The advantage of this information lies in the op- 
portunity it affords of comparing the results for a particular year 
with what may be expected in the long run. Such comparisons 
provide a fundamental background for a more accurate study of 
the variations that are likely to occur in connection with the enter- 
prises considered. 

BASIC ELEMENTS OF COST. 


From the data obtained in the enterprise surveys may be deter- 
mined the basic and stable factors of labor and materials necessary 
to production in the given enterprise, which constitute a basis for 
practical estimating of such costs at different rates for labor and 
materials. Further, the method allows the covering of a large area 
and the study of a greater number of instances than the detailed 
cost-accounting method, with a given expenditure of time and money. 
The enterprise surveys yield data on special crops or live-stock en- 
terprises which it would be difficult or impossible to obtain through 
the cost-accounting method, as the farms are often so widely scattered 
that the accounting method would be too costly. | To obtain represen- 
tative evidence of the economic factors of the production of an enter- 
prise, it is advisable to obtain a volume of data that can not be 
economically supplied by the latter method. 


METHODS OF CONDUCTING COST STUDIES. Al 


THE ENTERPRISE RECORD IN DETAIL. 


The first consideration for the record of any enterprise cost study 
is the size and value of the entire farm, with the distribution of the 
acreage and values of the land used for the production of the various 
crops for the previous year, and a statement of the yields and cash 
receipts from the various crops. 

Man labor.—In the special enterprise to be studied, the principle 
and most difficult items of direct expense are considered in turn. 
The first of these is the direct labor on the enterprise. The labor is 
first considered in terms of the hours of man and animal or mechanical 
power required by the various operations concerned in the production 
of the crop or animal product in question. This is expressed in terms 
of the normal rather than as the extreme time in which the operation 
may be performed. It is usually approached in such a manner as to 
arrive at the number of acres covered in a day of 9 or 10 hours 
with a certain power unit; this factor, applied to the acreage, say of a 
particular crop, provides the total time required on that crop. This 
has been termed the practice side of an enterprise study; that is, 
obtaining the basic information as to what are common practices and 
the amount of time necessary to perform the operations. Next, it is | 
essential that a record be obtained of the cost of all labor used on the 
farm, together with an approximate record of the total number of 
months of man labor expended, the amount of wages paid, and an 
estimate of the cost of board consumed by the hired help. 

Horse labor.—In studying by the survey method an enterprise in 
which horse labor is an expense, it is always difficult to arrive at a 
satisfactory rate per hour of horse labor without reference either to 
detailed cost accounts for similar types of farming or to information 
obtained by the survey method on this particular point. It is often 
possible to obtain fairly accurate figures on feed requirements and 
other costs of maintaining farm work horses along with the enterprise 
survey, thus providing a means of determining approximately the 
cost of horse labor per hour. 

Materials.—‘‘ Materials”’ include the seed, twine, spray material, 
feeds, etc., used in production. With figures on the quantities of 
materials actually used are recorded also current prices, but the 
quantities are noted on a normal basis as well as for the current year. 
It is advisable to record, in this connection, the approximate total 
expense of operating the farm, in order to be able to compare the 
enterprise studied with the total earnings, expenses, and the labor 
income of the farm as a whole. 

Equapment.—The next item of importance is farm equipment, with 
special emphasis on the equipment used for the enterprise studied. 
Usually it is advisable to obtain a very complete list of the larger 
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machines, with the farmer’s estimate of the approximate length of 
time they will last, and the amount spent for repairs during the year. 

Buildings.—Figures are obtained on the present value of the farm 
buildings, usually divided as furm dwelling, tenant houses, and other 
farm buildings. This information is of value in arriving at the over- 
head charge which is to be carried by the productive enterprises of 


the farm. 
SUMMARY OF ENTERPRISE DATA. 


The following summary gives the items and principal elements of 
cost which should be obtained in an enterprise study for the particular 
enterprise in mind and also for the entire farm business: 


For the enterprise. For the entire farm. 
1. Normal yield and acres of crops or| 1. Area, value, and distribution of farm 
normal number of live stock by area. 
years for a three:to five year period. | 2. Live-stock inventories. 
2. Direct labor requirements. 3. Inventory of equipment. 
3. Feed and material quantities and ex-| 4. Inventory of buildings. 
pense. 5. Cash receipts from all sources. 
4. Proportion of total labor chargeable to | 6. Cash expenses. 
enterprise. 7. Inventory of feeds and supplies. 
5. Proportion of equipment expense! 8. Total amount of all labor, with rate 
chargeable to enterprise. of wages for hired labor. 
6. Proportion of overhead. 9. Estimated expense of maintaining 
7. Special marketing notes. work stock. 
8. Special enterprise notes. 10. Total amount of horse labor. 


Data as above outlined will permit the working out of the basic 
requirements for producing enterprises and will provide a basis for 
the distribution of fixed charges, including overhead expense. With 
the data from the entire farm business, the relation of the enterprise 
to the farm is shown by its proportionate use of land, labor, and 
equipment, and by its costs and earnings, as compared with those 
for the whole farm. It is also possible to compute from these data 
labor income and interest on the farm investment, which are of value 
in considering the status of the enterprise studied. This is especially 
true if the product in question is by far the most important, such as 
cotton on cotton farms and wheat on wheat farms. 


ENTERPRISE STUDIES WITHOUT COMPLETE BUSINESS ANALYSIS. 


A number of separate studies of farm enterprises have been made 
by the Office of Farm Management and Farm Economics without 
attempting to obtain a complete business analysis of the farm. 
Similar studies have also been made by various State institutions, 
but usually the enterprise in question has been of an outstanding, 
special type, and of considerable commercial importance. Among 
these studies may be mentioned those of the cost of producing sugar 
beets, apples, potatoes, beans, sweet corn, cabbage, onions, and 
tomatoes. This manner of studying the enterprise does not permit 
taking into consideration the relation of the enterprise to the entire 
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farm business, which is often of great importance from a farm organi- 
zation standpoint. From a strictly accounting standpoint, the lack 
of complete farm data increases the difficulty of accurately appor- 
tioning the overhead expense to the enterprise. There is also danger 
of drawing erroneous conclusions as to the relative importance of the 
enterprise, but this disadvantage has generally been minimized by 
the selection of enterprises that bring by far the greater part of the 
cash return of the farm business. 

Experience has shown that it is usually best to include the farm 
business analysis data with the enterprise studies, when this can be 
done without putting too great a burden on the farmer. Extremely 
long schedules are tiring, and there is a consequent lagging of interest, 
often resulting in inaccurate estimates of important details. 


SURVEYS BY QUESTIONNAIRE. 


Certain kinds of cost data and farm organization material can be 
obtained quite satisfactorily by the questionnaire method. The en- 
terprise to be considered by this method must be one in which simple, 
easily estimated direct costs are to be obtained and one in which con- 
siderable data are available by other methods of investigation in 
order to provide figures on the miscellaneous items of cost that can 
rarely be accurately obtained through the questionnaire. Where it 
is essential to study widespread trends of simple farm practices the 
questionnaire affords a means of obtaining a large number of esti- 
mates at a comparatively low expense. 

One of the characteristics of the results obtained by using the 
questionnaire method is that they are usually expressed in averages. 
This is because the information is usually more general in character 
than the results obtained by specific studies and a very large number 
of individual cases are examined to make up the average. For some 
purposes the average is not applicable, while for others it serves an 
important function, particularly in indicating trends in various 
practices. 

A decided advantage of this method is that a small investigational 
force can make an extended study and at a very small cost, the 
principal expense being for the clerical force necessary to tabulate 
the large number of returns obtained. A further advantage lies in 
using this method to obtain a relatively quick estimate of the changes 
in the price levels of certain cost factors which may be used with the 
basic elements of cost obtained by other methods in bringing cost 
data up to date. For example, where the basic factors of producing 
cotton have been worked out, it becomes relatively a simple matter 
to estimate the average cost for any given year if the current rates 
for labor, fertilizer, ginning, seed, etc., are known. This information 
may often be obtained very satisfactorily by the use of the question- 
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naire. In general, however, results obtained by this method should 
be considered with its limitations in mind, for usually a relative 
figure is obtained, which is indicative rather than specific. 

The Office of Farm Management and Farm Economics has made 
a number of studies by the questionnaire method, principally with 
reference to the experiences of farmers with tractors and other me- 
chanical farm equipment. By way of experiment, the Office, during — 
1919, sent a questionnaire on the cost of producing wheat into the 
same areas covered by the survey method. The usable returns 
constituted approximately 20 per cent of the total number sent, 
which was considered merely a fair return for the rather simple 
“questionnaire used. This method was also employed in the fall of 
1919 to institute a farm motor truck survey, in which study approx-_ 
imately 60,000 questionnaires were mailed to farm motor truck users, 
with a usable return of approximately 12 per cent. Considering the 
length of the questionnaire and the number sent out, this return is 
considered well worth the expense used in obtaining the information. 
Figure 8 illustrates the questionnaire used for the wheat crop. Fol- 
lowing is the questionnaire used in the motor truck study: 


OFFICE OF FARM MANAGEMENT, 
UNITED STATES DEPARTMENT OF AGRICULTURE, 
Washington, D. C., January, 1920. 


Nam ene ste ease ty arc G cr SoA ere ia e218 py eet PR. O. address) 22: 5 eee 


What make is your motor truck? ...... What is its rated size? eae Did you 
(Tons.) 


buy it new or second-hand? .....- How long have you owned it? ...... What did 
: (Months.) 


it cost, including freight? $...... What did you pay for extra equipment not included 
in price of truck? $.....-. Do you own a trailer for use with it? ...... Please give 
the important road hauling with your truck both from and to your farm, showing 
total amount hauled, average weight of load, length of haul, and time required for 
one round trip, this to include time for loading and unloading. Show how same hauling 
was done before buying truck. 


How same hauling was done with wagon 


Road hauling done with my truck during past year. before purchase of truck. 


Total 7 oe Hours, Si au a Hours, | Horses 
P amount | Weight iles one eig. iles one 
Material hauled. per ofload. |oneway.| round || ofload. |one way.| round any aa 
year trip. trip 8 


What part of the time do you have return loads, i. e., loads both ways with truck? 
eae Please give below the principal road hauling you still do with horses. 
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ROAD HAULING DONE WITH HORSES DURING PAST YEAR. 


Total . : a j : 
. Weight Miles Reasons for using horses instead of truck for this 
Material hauled. | amount ofload. | one way. hauling. 


per year. 


Give below principal hauling on your farm (not hauling from or to the farm) with 
truck. 


PRINCIPAL HAULING ON MY FARM (IN THE FIELDS) DONE WITH TRUCK DURING PAST YEAR. 


Total : Average P . : 
MMatorialbbanicdaullvarnount Weight length Reasons for using Grek instead of horses for this 
per year. * | of haul. 8: ; 
On what kind of roads do you usually run your truck? .....................--..- 


(Dirt, Tarvia, macadam, etc.) 
How long during the past year were the roads in such condition (because of mud, 


snow, etc.) that you could not use your truck? .. sceesce What is its average speed 
(Weeks.) 


on the road when loaded? ....-.........-- When: empty? ..............-.. On 
(Miles per hour.) (Miles per hour.) 


about how many days per year do you use it? ...... How many miles does it run 
per year? ...... How many miles per gallon of gasoline do you get? ...... How 
many miles per quart of cylinder oil? .....- What do you pay for gasoline? ...... 

(Per gallon.) 


What for cylinder oil? .......... What kind of tires do you use on front wheels? 
(Per gallon.) 


RPP ey aes ay What kind on rear wheels? .................-.--------- 

(Solid or pneumatic.) (Solid or pneumatic, single or dual.) 
What do you pay for solid tires? ...... How many miles will they run? ...... What 
do you pay for pneumatic casings? ...... How many miles will they run?...... 


How many new tires have you bought since buying your truck? ...... What kind 


aresbestuon your conditions) <2... 2... 22-2 -2seeeeees To date how much have you 
(Solid or pneumatic.) 


paid for repairs on truck, not including new tires? $...... What is the license fee per 
year for your truck? $...... What per cent of the time do you lose when using it 
because of motor and tire trouble, breakage, etc.? .....- How many days during the 
past year was it out of commission when needed? ...... How many more years will 
your truck give satisfactory service? ...... Please give principal custom work 
(hauling for hire) with your truck during the past year. 


PRINCIPAL CUSTOM WORK DURING PAST YEAR. 


: Total | Weight Miles 
Material hauled. amount of one Price per trip; ton, mile, etc. 
per year. | load. way. 
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What was total amount received for all custom work done in past year? $..... Was 
the custom work you did profitable for you? ...... How many acres in your farm 
(owned and rented)? ...... How many acres are never to crops? ......_ Please give 
main crops grown and kinds of live stock kept last year. 


Number | Kind of | Number 
of live of 
atres. | stock. head. 


Crop. 


How many head of work stock (horses, brood mares, and mules) do you now keep 
on your farm?2)i22 233 How many head of work stock have you disposed of since 
buyingstruck? 2220... Has the truck reduced your expense for hired help, either 


man and horse? .......... If so, how much per year? $...... Who usually drives 
(Yes or no.) 


theitricke P's. yecrrs aceic cass deaees What was your principal market before its 
(Self, son, hired man, etc.) 


PUrCHaSei ee oases ae How far from your farm? ......... Where is the material 
(Name of town.) (Miles.) 


marketed by truck usually taken now? .............- How far from your farm? 
(Name of town.) 


ee If you changed to a new market when using your truck, please give reasons 
(Miles.) ; 
for change. Has your truck been a profitable investment? .............. What is 
(Yes or no.) 


best size for your farm?........ What part of your truck has given you the most 


you own an automobile? ........ 
Please give below names and addresses of other farmers you know who purchased 
motor trucks for farm use (if more space is needed, use other side of page): 


Name. Address. 


THE COMBINATION OF THE ACCOUNTING AND SURVEY METHODS OF 
STUDY. 


There are many instances where the combination of the two 
methods of study has been used to advantage in supplementing the 
data from either a cost survey or a farm business analysis investi- 
gation. 

It has been found distinctly worth while when an enterprise cost 
study is being made to have recourse to records obtained from the 
detailed accounting method in order to adjust more accurately the 
charges for overhead expense, machinery, risk, hours of labor, and 
other elements of cost. 
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In the cooperative cost of beef-production studies in the corn-belt 
States routes have been established containing approximately 25 
farms each, employing the detail accounting method in arriving at 
the cost of producing beef on these farms. At the end of the year 
the survey method is used in studying the business and the cost of 
production of cattle on approximately 75 other farms in the same 
community. The data from the detailed accounting method have 
assisted in more accurately and satisfactorily interpreting some of 
the results from the surveys. 
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BEET-SUGAR MILLS IN THE UNITED STATES. 


In the United States in 1919, 98 beet-sugar mills were standing and 
equipped for extracting and refining sugar from beet roots. The 
oldest one of the mills now standing was built in 1870 at Alvarado, 
Calif. During the summer of 1919, 4 of the 98 mills had been erected 
and equipped for the campaign of 1919-20, 6 additional ones were 
built and equipped for the handling of the 1920-21 crop, and two 
others are in process of construction, making a total of 106 beet- 
sugar mills now standing. (Table I.) 
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Tasre I.—American beet-sugar mills in 1920. 
Location. ity.a 
‘ cat Da Ay : Capacity Date 
0. of erec- Name of company. Onn en- 
s gi- | Pres- 
State. Town. tion. nals: ent: larged. 
Tons.| Tons. 
1 | California-;..| Alvarado.......-- 1870 | Alameda Sugar Co...............! 500 800 | 1894 
2 | Nebraska....| Grand Island..... 1890 | American Beet Sugar Co......... 350 500 1916 
Sa SUA eee ae OHI S Pees eae 1891 | Utah-Idaho Sugar Co............ 300 | 1,200 1900 
4 | California ChinOetaesccees cc 1891 | American Beet-Sugar Co--...---- 400 | 1,100 1895 
Dre nae do sete Los Alamitos... -- 1897 | Los Alamitos Sugar Co......-..-- 350 900 1898 
6 | Wisconsin Menomonee Falls .|_ 1897 | Wisconsin Sugar Co...........--- 500 | 600 1901 
Cale tahoe oe as Ogdensee secon. 1898 | Amalgamated Sugar Co.......-.. 350 | 1, 000 1912 
8 | California Oxmnardes soe =o s- 1898 | American Beet Sugar Co........- 2,000 | 3,000 |......- 
Oulee ce dOseaecare Betteravia.:-...-. 1899: Union Sugar: @0. = 2... -sccem-cee 500 | 1, 200 1908 
LOR eee doves ppreckelSees-c- sce 1899 | Spreckels Sugar Co... _... 2.222222 3; OCON 455098 eee 
11 | Colorado..... Grand Junction..-| 1899 | Holly Sugar Corporation......... 350 700 1906 
12 | Michigan HOW andeessse osc 1899 | Holland-St. Louis Sugar Co. -._.- 350 S008 meses 
UG SU ieee donee BayaCibyaeeseees 1899 Miohiean Sugar CoL-2. fF: Ses sse2 600 1, 400 1912 
A Rear Goeesces Aa ee ato ccc ce L899). | 2S dO Sees eae cis ca le tee Sateen 600 1, 400 1912 
bya eos Gowan: Mist Bay City. 1899 | West Bay City: Sugar Cou. (222288 500M) 29002 |Saes— = 
Gee ae GOsstee Carer aaisete ee sen 1899 | Michigan Sugar Co............-.- 600 | 1, 200 1902 
17 | Colorado..... rales 100) fe eee 1900 | American Beet Sugar Co.-.......-. 1,000 | 1, 800 1912 
aka Bee Goma: Sugar:-City.......- 1900 | National Sugar Mfg. Co-.........- 500 OOO eases. 
19s Ohiof 24-2... Mremont:.sc2. a. =. 1900 | Continental Sugar Co..-.----..--] 350 GOOF ES es 
20 | Michigan Marine City....... 1900 | Independent Sugar Co..-......-- 3507} “600%|S 2 = = 
7 Ba GOS e ee Bay-.City. 22-2 ee 1901 | Columbia Sugar Co..............| . 400 | 1,500 1907 
Oi ee dove: Tansing: = 252. 1901 * |) OwossoiSugar Co--_-....22-22222 600 /22sS00R| ees. == 
23 | Colorado... .- Lovelandis 22-62 =~ 1901 | Great Western Sugar Co..-.....-- 1,000 | 1,950 1912 
Aa SU Gaines ocean es WOSAN Se aces mae 1901 | Amalgamated Sugar Co-.......-.. 400 700 1912 
25 | Colorado..... Grecleyeesseee eee 1902 | Great. Western Sugar Co..-..-..- 700 | 1,050 1911 
265/22 e5 (G0 eae Hi VGOMe se terse LOOZ ae | eae GOtsE Sea. oc eek cee eee 600 | 1, 200 1911 
27 | Michigan Carrollton. .....-.- 1902 | Michigan Sugar Co........--..--- 800 9008 eee 
285] E32 2c Goes es Mount Clemens...) 1902 | Mount Clemens Sugar Co..-...--- 600 GOOR Es eee 
PA a nea Got ess Croswellet coe o222 1902. | Michigan Sugar Co...........:..- 600 GAY, | ee ees 
BO) ea doses Sebewaing.--...--- 1902S GORE oS se eee 600 S5On Bee sees 
Sie eis enee nae Garland22222- 225. 1903. | Utah-Idaho Sugar Co....-.....-- 700 900 1912 
S25 Tdahow sees Idaho Falls...-:-.- 1903 lesen GOsseieecc 6 Set See ee 600 900 1905 
33 | Michigan Us OUISi ese te 1903 | Holland-St. Louis Sugar Co....-- 500 GOOR Reena 
aus os Goseeuen Menominee...--.. 1903. | Menominee River Sugar Co....--| 1,000 | 1, 200 1907 
Bos lesee2 does OMOSSOSee wena 1903 | Owosso Sugar Co... on eaee = cl NOO0R E1300 1907 
36 | Colorado..... Fort Collins....-.. 1903 | Great Western Sugar Cos eaten | 1, 200 | 2, 150 1911 
Sis aero dos sae: Wandsoris==-ss2ee 1903) 4): cee C6 Kos 2 ies a sre ets 600 } 1, 150 1911 
38. | sank dosaseee Longmont......-- 1903 ua|22582 ORS ae Mes a. cen ee cee 600 | 2, 350 1911 
39 | Wisconsin...}| Chippewa Falls...| 1904 | Chippewa Sugar Refining Co... -- 600 600")2 252222 
AQ} eee doresas Janesville. -....-.. 1904 | Rock County Sugar Co......-.--.| 600 OO RAE isetee = 
Ain Aah Ose soe Blackfoot 322222 1904 | Utah-Idaho Sugar Co.-...-......- 600 800 1911 
42 le 522 COsee ee Sugar City ...2.-.- 1904 c)222 2. CORR oe Reon Jae se cee 700 S00 ssouee= 
433 (Utahns se: Lewiston........- 1905 | Amalgamated Sugar Co-.......... 600 800 1911 
44 | Michigan ....| Blissfield......... 1905 | Continental Sugar Co-..-........- 6002 |S 000k Reese 
45 + Minos. 22... Riverdale.._...... 1905. | Charles Pope, Chicago....-.-.... 350 OOOH) eee seer 
46 | Colorado... .. Thamar ass wee coe 1905 | American Beet Sugar Co..-....-. 400 500 1907 
A eae dorms! Sterling man ates 1905 Great Western Sugar Co 5 1912 
48 | Wisconsin...| Madison.......... 1905 | United States Sugar Co...-...... Mseeee 5 
49 | Colorado..-.. Ley hsl ates aod 1906 | Great Western Sugar Co 1912 
Ona dose. eons Morgan...... 1906S) sese2 CLO A Sb a ee ee eRe ccoS 1912 
vide | eee Gossee. Swanky aera crn 1906 | Holly Sugar Corporation........-| 1,200 | 1, 200-).....-- 
52 | Montana...-- Billings REE ea 1906 | Great Western Sugar Co 1912 
53)| Kansasy sess? Garden City... .. ' 1906 | Garden City Sugar & Land Co-..-! 1,000 | 1,000 }_-..... 
54 | California....| Hamilton City....| 1906 Sacramento Valley Sugar Co...-- 600 (OOR Re esc 
55 | Minnesota...! Chaska............ 1906 | Minnesota Sugar Co........:..--- 600 8004/22 sees. 
56 | Colorado. ....| Las Animas...-.... 1907 | American Beet Sugar Co......... TO) USMY) || Se S58 
51 (elLOW a) eee Wiaverly .2 32. fea 1907 | Lowa sUlal © OMe ies te eee 400 500 1907 ~ 
58 | California.... New Delhi(Santa | 1908 | Southern California Sugar Co-..-- 600 600 (c) 
na). : 
59 | Nebraska....} Scottsbluff.......- 1910 | Great Western Sugar Co......... 1, 200 | 2, 000 1912 
60) |" Ohio. ea25228 Rauldingask: eee 1910 | Columbia Sugar Co.-........-.--- 700 COLT Ieee 
61 | Nevada...... Mallon ieee 1911 Lahontan Valley Sugar Co.-..... 500 SOOM Caos ac 
62h Ohio eter mind lays: seceeeeee 1911 | Continental Sugar Co....-....... 600 G00) See ec. 
637) Utahe ea 24 HMIsinore 34 ss. 2 1911 | Utah-Idaho Sugar Co..-.-.--...... 500 GDANE Sagses 
64 | California Anaheim. 2225, occ. 1911S jAnahemmsSugar Col ee: 2 seen 500 | 1, 200 1911 
Gb alesse doses Huntington Beach} 1911 | Holly Sugar Porporauons eee assy 750 | 1, 200 1912 
O63 eee Cotes Dyer (Santa Ana).} 1912 | Santa Ana Sugar Co.. was Se 600 | 1, 200 1914 
67; |pldaho = 222 ‘Burley sass 52 cecee 1912 | Amalgamated Sugar Cornea 400 700 1912 
68s FObIOne eee MolodoeAe soe seeee 1912 se Loledosstigar Colt] eee eee 15,000) |W 500) aesees. 
GOR essed Goryeees Ottawals cs. ees. 19OL2 Ohio SuraniCone sa eee ee eee 600 700 =1917 
70 | Indiana. .... Wecatunen ss. see 1912 | Holland-St. Louis Sugar Co...... 700 SOOM Freee 
Tiles Oitahees = ee Pay SOM. 5h cote 1913 | Utah-Idaho Sugar Co............ 500 TOO sees 
Pyare dossn ase Mayloneree mace O15 a) auaytontsuran Cotes) asses eeeeees 500 GOO ease — 
73 | Wyoming Sheridan.......... 1915 | Sheridan Sugar Co............--. 600 OORT een 
TAD oe ee dose SUK GINS See 1916 | Great Western Sugar Co.......-- 600 GOO Sree es 


a Number of tons of beets that may be sliced each 24 hours. 
b+ Rebuilt in 1879, 1887, and 1889. 
¢ Acquired by the Holly Sugar Corporation. 


THE 


BEET-SUGAR INDUSTRY 


IN 1920. 


TasLte I.—American beet-sugar mills in 1920—Continued. 


Location. 
ee eel) Date 
No. of erec- Name of company. 
State Town. tion. 
ap ss 
(ou |pidahosee 2s. Twin Falls......-. 1916 | Amalgamated Sugar Co. .......-.- 
76 | Nebraska Gerin seer neers 1916 | Great Western Sugar Co.......:- 
C0 |} WA ee ese se Spanish Fork...-- 1916 | Utah-Idaho Sugar Co.-...--...--. 
US |osaee Chose sears West Jordan. .....| LOUG Ral eee CLO eee ue EE Mie SS ee etl 
WO llacose Gov s oss: Brio ham cvesse eee 1916) |esee CO te oh eet ticie 
SOR pidahon= sss" Pail ae) Sree 1917 | Amalgamated Sugar Co...-...... 
SIL LOAe Bae ees Smithfield ........} NOIZE | sere (0) Sa SES 5 1 en ne ake 
Seeane Glos o Soaks ID elias ees cikeys a | 1917 | Utah-Idaho Sugar Co....-....-.. 
83 | Colorado..... Brightoleses- e244. 1917 Great Western Sugar Co......... 
84 | Nebraska....| Bayard....-..-..- NOE: eee (OKO) co Dieser oy eng erg a Oot 
85 | lowa-..-..-- Mason City..-.-.- 1917 | Northern Sugar Corporation... - -- 
86 | California....| Manteca..-.-..... 1917 | Spreckels Sugar Co.............-- 
SA} Wiglde osqdoer MOKOnIe ere cea ' 1917 | People’s Sugar Corporation....... 
So lovaee doe Cornish ees. ee 1917 | Amalgamated Sugar Co.-......-- 
898 | idahorserasce Shelleyeeaeeseasec 1917 Utah-Idaho Sugar Co....-....... 
SOR Californians =| METacyess.scetc- 1917 | Alameda SugarCo.............-: 
91 | Wyoming..-| Worland.......... 1917 | Wyoming Sugar Co..-........... 
92 | Washington .| Yakima......---.. 1917 | Utah-Idaho Sugar Co..-........- 
By || Wun es oe aeee Springville.......- 1918 | Springville-Mapleton Sugar Co. -. 
eee cca GlOe osoe | Centerfield........ 1918 | Gunnison Valley Sugar Co--.-.... 
OH loose C@seoccee leo) Poe Gooodaece |, 1919.4 Rion eergouear: COM senses eri oeere 
96 | Washington.| Sunnyside.--...-. 1919 | Utah-Idaho Sugar Co....-...-... 
97 | Idaho.._...- RTS biyeeesee ois 1919 | Beet Growers’ Sugar Co.......... 
98 | Washington .| Toppenish.....-.. 1919 | Utah-Idaho Sugar Co............ 
99 | Nebraska.-...| Mitchell.......... 1920 | Great Western Sugar Co......... 
100s}! Idaho == s= =~. | AWE 7 ees on eee 1920}, Pioneer, Sugar Co. _. - 22-22 ----:: 
101 | Michigan....| Mount Pleasant...) 1920 | Columbia Sugar Co.......-..-... 
102 | Iowa........ Belmond....-.-.- 1920 | Iowa Valley Sugar Co.........-.- 
103 | Wisconsin...| Green Bay....-.-.-- 1920 | Green Bay Sugar Co..-...-...---.-- 
1045) Utah... - 2. Honeyville....-..- 1920 | Utah-Idaho Sugar Co...--...-...- 
105 | Colorado Delta nees ee 1920 | Holly Sugar Corporation......... 
106 so se8 GOs | Fort Lupton...... 1920 | Industrial Sugar Co.....-..-.-... 


Capacity. 
epecily Date 
Origi- || Pres- |,.°0% 
nal. ent. larged. 
Tons. | Tons. 
609 SOK esesce 
1,000.1) 1,100 2 annie 
750 | 1,000} 1916 
500 UU Nesbecos 
500 50K aeetse 
500 G00) aes: 
500 DOOR Ses 
1000)) 10000} som 
15000.) 1, 000) 8220. - 
1,000 | 1,000]....... 
12,200) || 12-200) aueoas 
I OOON|/e1ss2008 |e neers 
400 400 |..--..- 
600 COOR Eas 
600 GOON tees 
500 | SOD Reeaeee 
600 GOOK | Seae es 
COOK Ab 0i Basen: 
350 | Bi 0) || See Seioe 
450 A50u|eeecin 
400 AQ0G| Pee 
750 | 1504 | ees 
800} 800)..-..... 
750 SOM pees 
COON OOD | oekeue 
600 G00} Sees: 
OOOH It OOO mane ne: 
600 (010) ooeasca 
600 600) |2 3.33: 
600 GOOk| Pease 
600 GOOR Pee 
600 | 600 }....... 


During the past 50 years 5 other mills have been built, but 3 of 
them have burned, 1 has been dismantled, and 1 has been utilized for 


some purpose other than that of making beet sugar. 


Of the 106 


beet-sugar mills now standing (fig. 1), 26 were erected at some 


Ire, 1.—Outline map showing by black dots the locations of beet-sugar mills. that 


Were in Operation during the 1920-21 campaign. 


during the 1920—21 campaign are indicated by an X mark. 


Mills that were standing idle 


a na eS 
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point other than the place where they are now located, but owing to 
certain limiting factors in beet-sugar production these 26 mills were 
removed to other locations (fig. 2 and Table II); 2 of these were 
built in Canada and removed to the United States and 1 was built in 
this country and removed to Canada. 


TABLE Il.—Original and present locations of the removed beet-sugar mills. 


ite Present location. 
: Date Where built male resent location Capac- a 
No. lersoslsadoRilh Gaius: try Ralanov-|tita es 4 ee RE (ions) Original owners. 
| tion. | State. Town. ed. | State. Town. 
1..} 1891 | Nebr..| Norfolk..-.... 1905)\| }Coloe 22|*Wamarinsse ss 2 = 350-500, Norfolk Beet Sugar Co. 
DH 18O7T HN? Yo) Rome fae. 11906. | Calif. 5:))Visaliaseis 22: 322 200; First New York Beet 
| Sugar Co. 
3..| 1898 |...do.. Binghamton..) 1904 | Idaho..| Blackfoot.....-. 350-900) Bienes Beet Sugar 
| | 0. 
4..| 1898 |. Oreg.-.| La Grande....| 1912.|..:do-.--.|: Burley........-. 350-600! Oregon Sugar Co. 
5..| 1898 | Calif. .| Crockett...-.. 1908 | Calif...| Corcoran........ 500-1, 000] California Beet Sugar & 
| Refining Co. 
6..| 1898 | Mich..) Bay City....-. 1907 | lowa...| Waverly...--... 350-500] Michigan Sugar Co. 
7..| 1899 |...do..| Benton Harbor} 1902 | Ontario] Berlin._......... 350| Wolverine Sugar Co. 
8..| 1899 |...do ..| Rochester..-.-- 1905 | Wis..:.| Madison......... 500-600) Detroit Sugar Co. 
9..| 1899 |...do..| Kalamazoo..-.-| 1904 |...do...| Chippewa Falls.| 500-600) Kalamazoo Sugar Co. 
10..| 1899 | Nebr. .| Leavitt....... 1910 | Nebr. ..| Scotts Bluff..... 500-2, 000} Standard Beet Sugar Co. 
11..) 1899 | Wash.| Waverly..---. 1918 | Utah...| Centerfield...-... 350-500 Wasbingtom State Sugar 
0. 
12241, 1900)2| Nae elayonssete. 1% 1911 | Calif...) Anaheim........ 600-1, 200} Empire State Sugar Co. 
13..| 1901: Mich..| Saginaw..-....| 1905 | Colo....| Sterling-........ 600-1, 050} Saginaw Sugar Co. 
14..| 1902 | Ont...| Dresden......- 1904 | Wis....| Janesville....... 600-700} Dresden Sugar Co. 
15...) 1902 |.2:do ..| Wiarton....-. 1908 | Calif...| Santa Ana.....- 350-600) Colonial Sugar Co. 
16..| 1903 | Mich..} Fast Tawas.-.-.| 1906 | Minn ..| Chaska.........- 600-800} Tawas Sugar Co. 
L728 1905; |2Colos!s| sHlolliyss cs. 2222 1915 | Wyo...| Sheridan........ 600-900} Holly Sugar Co. 
18..| 1905 | Ariz ..| Glendale...... LOZONNColowas aDeltaecescetse- 600 Westete Sugar & Land 
| 0. 
19..| 1906 | _Idaho.| Nampa........ 1916 | Utah...) Spanish Fork. . ./750-1, 000} Western Idaho Sugar Co. 
20..| 1906 |. Mich..| Charlevoix ....| 1912 | Ohio...| Ottawa......... 600-700] West Michigan Sugar Co. 
21..| 1906 | Calif. .| Visalia........ 1919. | Utah: ..|-Hooper=-2—.2...- 400} San Joaquin Valley 
| Sugar Co. 
22..| 1908 |...do ..| Corcoran...... 1920 | Idaho..| Whitney...:..-- 600} Pingree Sugar Co. _ 
23..| 1911 | Colo...| Monte Vista..-| 1916 | Wyo...) Lovell........... 600 Ban vy Valley Beet 
ugar Co. 
24..| 1916 | Oreg. | Grant’s Pass..| 1919 | Wash... Toppenish..-.... 500} Utah-Idaho Sugar Co. 
25..| 1917 | Mont .| Missoula... .-- 1920 | Nebr...) Mitchell...-...-- 1,000) Great Western Sugar Co. 
26..| 1918 |...do.-| Whitehall. .... 1920 | Utah...) Honeyville. ....- 600} Amalgamated Sugar Co. 
) 


Of the three mills that were burned, little is known about the actual 
working of the one at Staunton, Va., or the one at Eddy, N. Mex. 
The former operated for two years and the latter for three years, 
but evidently they were not sufficiently successful to warrant rebuild- 
ing. They were of small capacity and constructed from second-hand 
material. The mill formerly at St. Louis Park, Minn., which was 
burned in 1905, operated with fair success during each of the seven 
years of its existence. The mill at Watsonville, Calif., which was 
erected in 1888, was closed in 1899 and has since been dismantled. 
The mill at Pekin, Ul., erected in 1899, was closed in 1900 and has 
since been transformed into a glucose plant. Further data regard- 
ing these five mills are given in Table ITI, 
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Tant‘n IITT.—Beet-sugar mills destroyed or used for other purposes than 
making sugar. 


Location. : 
| Date | Capac- 
No. = |) ORCS Name of company. | ity Present status. 
State. | Town. | ed. | (tons). 
» 3 Biase pie us sires silk fh oh 
1 | California. -...| Watsonville. .... | 1888...) Western Beet SuganiCos sas oee 1,000 | Dismantled. 
4) \Wabtsibot ey Sone en Staunton........ [el892 5255 Oepikeulvap harness akon ae (2) | Burned, 1894. 
3 | New Mexico. .| Eddy........... | 1896...) Pecos Valley Beet Sugar Co... i 200 Burned, 1903. 
4 | Minnesota... -. | St. Louis Park..| 1898...| Minnesota Sugar Co......------ 350 | Burned, 1905. 
by | AOUO ISS ego ace Belkin pee ae ae 1899...| Tllinois Sugar-Refining Co... -. | 700 | Glucose plant, 
| 1902. 


a Not known. 


The 106 mills now standing are for the most part favorably sit- 
uated for extracting and refining beet sugar under present condi- 
tions. In many instances certain limiting factors will need careful 


Iie, 2.—Outline map showing the original location of 26 beet-sugar minus (4) and 
the points to which they were removed (R). For example, 1E shows the original 
location of mill No. 1 and 1R the point to which that mill was removed; 2E the 
original location of mill No. 2 and 2R the point to which it was removed; and so 
on for each mill listed in Table II. Factories 21H and 22E are in the same loca- 
tions as those designated by 2R and 5R. 


consideration and readjustment before a sufficient quantity of raw 
material can be assured annually to make all of them permanently 
successful. In many areas beet-sugar mills have been crowded in too 
rapidly, so that it has not been possible to readjust the farming opera- 
tions and install the required drainage, irrigation, and other improve- 
ments with sufficient rapidity to provide the necessary well-prepared 
acreage to supply enough sugar beets to insure a normal mill run. Con- 
sequently neither the mill owners nor the growers have received under 
these conditions a maximum return for the money and labor invested 
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TABLE LV.—Beet-sugar production, 1916 to 1920. 


Beets produced. Average. Pr Bgl for 
Num-| | 
Location | ber of Be | Bests Sugar 
and year. Sue ating.) vested As Ex- | Sugar eoet made. AYER: 
Hants | Be Total. | trac- |inthe| @ ge Total. 
| Der tion. | beets. | of pu- jas 
| acre. | rity. ton. 
i) | | | 
California: | Alcres-=| Ponss|c ons. -Psct:a\sky> (ces | ons. | 
1916....) 11 | 108 | 141,097 | 10. 47 | 1,477, 426 | 16.15 | 18.35 | 84.13 | 236,322 | $6.30 | $9, 311,000 
OMe 14; 92] 161,909 8. 22 | 1,331,548 | 15. 84 | 18.48 | 82.91 | 209,325 | 7.60 | 10,125,000 
1918....| 13| 381] 100,684 | 8.52] 858,028 | 14.52 | 17.03 | 81.50 | 122,795 | 9.95 | 8,534,000 
LOI ORS 10 | 76 | 107,174 7.61 815, 896 | 16.30 | 17.87 | 82.02 | 131,172 | 14.17 | 11,561, 000 
1920 eee 10 | 90 | 122, 813 8.74 | 1,073,828 | 15.97-| 17.66 | 81.44 | 167,997 | 13.13 | 14,096, 000 
Colorado: | | 
1916....| 14] 102) 188,568 | 10.70 | 2,018,298 | 13.04 | 15.00 | 85.79 | 252,147 | 6.06 | 12, 236, 000 
TOLER 15 | 91 | 161,476 | 11.50 | 1, 857,649 | 13.39 | 15.40 | 85.16 234, 303 7.28 | 13,525, 000 
1918-...| 14 | 76 | 125,882 | 11.47 | 1,443,846 | 14.07 | 16.10 | 85.96 | 191,880 | 10.02 | 14, 474, 000 
LOTS Soe 15 = 87 | 182,616 9.66 | 1,764,772 | 11.71 | 13.62 | 83.85 | 193,890 | 10.85 | 19,143,000 
1920...-; 17} 98} 219, 847 | 10.58 | 2,325,003 | 13.60 ; 15.81 | 85.15 294, 482 | 11.88 | 27,627,000 
Idaho: | | 
TOG ees 5 | 86 42,135 8.48 397,137 |-13.84 | 16.95 | 86.39 45,874 | 6.16 2,199, 000 
1917....| 7 | 70} 87,745 | 8.27) 312,067 | 13.40 | 16.74 | 84.84 | — 38,376) 7..06.| 2,203,000 
19182222 7 &7 32,306 |.10.66 | 344,334 | 13.66 | 16.57 | 86.46 44,682 | 10.00 | 3,443,000 
191OS =e 6 50 30, 331 6. 70 203,168 | 13.29 | 15.48 | 86.15 26,159 | 11.00 | 2,235,000 
1920... -| 8 “72 45, 810 8.82} 404,078 | 13.94 | 16.26 | 86.41 57,603 | 12.10 4, 889, 000 
Michigan: i] 1 
1916... Ales oils 49 99, 619 5. 46 543, 766 | 13.79 | 16.37 | 85.22 | 69, 341 6.14 3,337,009 
LOVER | Se si ooa| 82,151 6.38 524,195 | 13.91 | 16.28 | 86.57 64, 247 8.04 4, 215, 000 
1918-5._| 16 75 | 114,976 8. 40 966,676 | 14.37 | 16.61 85.49 127,979 | 10.08 | 9,741,000 
LOTQ Ra Tole S16: 84 | 123, 375 9.82 | 1,211,018 | 12.63 | 14.57 | 81.78 130, 385 | 12.52 | 15,158,000 
1920... 17 | 87 , 149,559 8.78 | 1,312, 883 | 13.34 | 15.7! $4. 04 165, 899 | 10.08 | 13, 235,000 
Nebraska: | | 
1916 =~ 3-1 3 160 41,083 | 10.34 424,913 | 12.86 | 15.51 | 81.12 51,945 6.17 | 2,622,000 
LON eae 4 97 | 51,337 | 9.22 473, 494 | 12.16 | 14.91 | 80.71 53, 893 7.22 3,417,000 
1918... .} 4 99 42,746 | 11.35 485,070 | 14.01 | 16.05 | 86.14 63, 494 9.96 4. 833,000 
19OT9Z2 ah 4 112 | 59,113 | 10.16 600, 730 | 10.99 | 13.14 | 82.80 60,870 | 10.90 6,546,000 
‘ 1920... 5 110 72, 296 9.93 717,956 | 13.37 | 15.74 | 83.94 89,518 | 11.96 | 8,587,000 
hio: | | 
19162. .| 4 45 | 24,767] 5.96 147, 718 | 13.24 | 15.89 | 83.36 18,234 | 6.83 1,608,000 
LOVE HS 5 70 | 24,234) 9.08 219,931 | 12.08 | 16.24 | 86.25 24, 467 7.18 | 1,586,000 
1918 = .: =| 5 91 | 32,547] 9.69 315,371 | 12.19 | 15.74 | 84.23 35,476 | 10.03 | 3,162,000 
19L9O = 5 79 | 30,909 | 10.58 326,962 | 10.93 | 14.15 | &2.73 31, 864 | 12.75 | 4,168,000 
19205224 5 100 49,199 8. 86 435,928 | 12.31 | 15.44 | 82.45 47,073 | 9.89 4,313, 000 
Utah: | | | 
1916...:| 11] 95 | 68,211] 11.70 | 798,119 | 12.75 | 16.¢5 | 84.79 | 90,277| 5.73 | 4,577,000 
Olio 2e= 15 82 80, 289 7.49 762,028 } 12.01 | 15.61 | 82.27 83, 662 7.04 | 5,368,000 
1918... 16 98 | 81,717 | 12.27 | 1,003,013 | 11.69 | 15.29 | 84.21 105, 794 | 10.01 | 10,041,000 
1919....| 18] 84! 103,247] 9.84 | 1,015,273 | 11.12 | 13.87 | 82.39 | 101,025 | 10.97 | 11,148,000 
9 20E ree 18 162 | 112,567 | 12.35 | 1,389, 843.| 12.89 | 15.62 | 84.27 162,588 | 12.03 | 16, 713,000 
Wisconsin: { H 
ish eee 3 48 7,006 8.79 61,500 | 11.58 | 14.90 |.--.... 6, 800 6. 06 373, 000 
esse 4 53} 9,800 8.10 79,372 | 11.34 | 15.03 HERS ee, 8, 032 8. 81 699, 006 
TOTS =e 4 61 | 12, 400 8.05 99,777 | 14.29 '| 16.29 | 82.40 13, 358 | 10.00 998, 000 
1919__.. 4 60 | 12,100 9.71 117, 443 | 10.07 | 13.16 | 81.73 10,636 | 12.02 1, 411, 000 
6 Loe ee 5 80 | 20,686 9.19 190, 203 | 12.40 | 15.86 | 82.53 20,943 | 10.20 1,940, 006 
ther States: | | 
1916seee 8 57 52, 828 7.56 399,379 | 13.07 | 15.69 | 82.67 49,717 | 6.20 2, 476, 000 
WOW ees 13 51 55, 856 7.52 420,093 | 12.46 | 15.17 | 81.87 48, 902 7.28 | 3,059, 600 
1918....| 10 64; 50,752 | 8.53 432,683 | 13.59 | 15.95 | 84.31 55,492 | 9.86 | 4,268,000 
19192 52) Ai 52 43,590 | 8.39 365,616 | 11.95 | 14.27 | 83.14 40,450 | 11.08 | 4,050,000 
; 1920 5a 12 MONI 95,599 8.75 696,471 | 13.06 | 15. 46 | 83.12 83,918 | 11.52 | 8,025,000 
All States: | | | 
1916....| 74| 80 | 665,308 | 9.36 | 6,228,256 | 13.86 | 16.30 | 84.74 | 820,657 | 6.12 | 38,139,000 
I Sose)} Ol 74 | 664,797 | 9.00 | 5,986,377 | 13.60 | 16.28 | 83.89 | 765,207 | 7.39 | 44,192,000 
LOLS =e 89 | 81 594,010 | 10.01 | 5,948, 798 | 13.64 | 16.18 | 84.70 760,950 | 10.00 | 59, 494, 060 
1910 ee 89 78 | 692, 455 9.27 | 6,421, 478 | 12.34 | 14.48 | 82.84 726,451 | 11.74 | 75, 420,000 
1920 SE Ot 91 | 872,376 | 9.80 | 8, 546,193 | 13.63 | 15.99 | 83.97 |1,090,021 | 11.63 | 99, 426, 000 
j | i | 


For several years the Office of Sugar-Plant Investigations, jointly 
with the Office of Farm Management and Farm Economics and inde- 
pendently, has been studying the agronomic conditions found in each 
of the existing and in some of the prospective sugar-beet centers. 
This bulletin discusses the conditions which have been brought out in 
these studies and points out in a general way the factors that are 
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favorable and those that are unfavorable for the production of sugar 
beets. The primary object of this bulletin is to give a general survey 
of the beet-sugar industry, to encourage the more general application 
of those principles and practices which make for better returns to the 
grower, and to discourage those practices which tend to reduce the 
yields and quality of sugar beets and of other crops and also to un- 
balance the relation between crop production and the kind, number, 
and quality of the live stock on the beet farms. The general effect 
aimed at is the production of more sugar and a more nearly perfect 
stabilization of the beet-sugar industry in the United States. 

The production of sugar from beets in the United States for the 
five-year period from 1916 to 1920, inclusive, is shown in Table IY. 


SOIL. 


Almost any fertile soil capable of producing good yields of other 
erops will, if properly handled, produce good sugar beets. More de- 
pends upon the physical condition of the soil and the way in which it 
is handled than upon the so-called kind or type of soil. Extremely 
sandy soil or soil of a decidedly gravelly type is not usually satisfac- 
tory for sugar-beet growing. 

raw soil.—Generally speaking, raw soil or new soil does not pro- 
duce as large yields of sugar beets as may be obtained from soil that 
has been under cultivation for some time. In recent years much new 
soil has been brought under cultivation through the use of sugar beets ; 
this in a measure has had a tendency to reduce the average yield of 
sugar beets in this country. The argument in favor of growing sugar 
beets on new soil is that this crop will bring the raw soil under control 
and place it in good tilth for other crops more quickly than almost 
any other crop now produced on a large scale on American farms. 
It must be expected, therefore, that so long as new sugar-beet terri- 
tories are being opened in the partially developed sections of the 
United States this factor, tending to keep down the average yield of 
beet roots, will be effective. Also in many of the older sugar-beet 
sections in which the growing of sugar beets is being extended from 
year to year, whereby new lands are being brought under cultivation, 
this factor will be more or less effective in holding down the average 
yield. In those sections where sugar beets have been grown for many 
years (as, for example, in Utah) and in which a minimum acreage of 
new soil is being used for sugar-beet culture from year to year, the 
average yield of beets per acre is strikingly above the average for the 
entire country. Usually the grower who utilizes new soil for sugar- 
beet production expects a comparatively low yield and is generally 
satisfied, for the reason stated above, if the crop pays the cost of pro- 
duction. Though this is one of the causes of the low average yield of 
beets per acre in this country, it is by no means the only one. 
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ial for a number of years without proper attention to the maintenance 
of soil fertility and’an adequate supply of humus, the yield has been 
| reduced. There are few sugar-beet areas in which the soil fertility 
Hie has been maintained or improved to the limit of possibilities. It is 
apparent, therefore, that by proper attention to soil conditions from 
| the standpoint of fertility the average yield of beets per acre may 
| be greatly increased. The worn condition of the soil is not peculiar 
to the growing of sugar beets, but occurs in the growing of other farm 
crops, when attention is not given to increasing the supply of avail- 
able plant food in the soil or to maintaining its humus content. 

VYuality of the soil—Soils vary widely in their original qualities, 
both physical and chemical. All agricultural soils are supplied in 
varying proportions with the necessary plant foods for crop produe- 
tion. Soils that have plant food present in great abundance may 
be said to be rich. They are not fertile, however, unless these plant 
foods are in soluble form or unless they are rendered soluble as 
rapidly as the various materials are required by the plant in the 
process of growth. The quality of the soil from the standpoint of 
fertility may be greatly improved by proper cultivation, crop rota- 
tion, and the addition of humus, as well as by the application of lime 
or other material that will improve its physical condition. At times 
special treatments, such as subsoiling and drainage, are needed to 
make the soil highly productive. 


: : 

wa Worn soil—tIn those sections where sugar beets have been grown 
l 

} 


SUBSOIL. 


In the growing of sugar beets the subsoil is often of equal im- 
. portance with the surface soil. 

Hardpan.—F requently the surface soil is underlain by a hardpan 
which it is impossible for the beet roots to penetrate. The hardpan 
1 may be of natural formation or it may be induced by improper till- 

age. If it is close to the surface and of such material that it can not 

be broken up successfully, the profitable growing of sugar beets is 

) impossible. Beets produced under such conditions will be short, with 
a resulting low tonnage, or they will be pushed out of the ground 

| and consequently will be low in sugar and purity. The nature of 

{as the hardpan is of considerable importance in this connection. If it 
Li 4 is of rock and near the surface, little can be done to improve its 
condition for sugar-beet culture, but if it is simply a close and com- 
pact form of soil it may be broken up with a subsoil plow. Some- 
times local areas of extremely hard subsoil are found in the sugar- 
beet sections, and this condition constitutes a limiting factor in the 
production of this crop in those areas as a whole or on certain farms 
or fields, depending upon the location and distribution of the hard- 


‘ 
| 

: 
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pan. If the hardpan is level it may hold too much moisture in the 
surface soil, thereby rendering the conditions unfavorable for sugar- 
beet production without artificial drainage. If the hardpan is sev- 
eral feet below the surface and has slope sufficient to carry off the 
excess water, no unfavorable condition will result from it. 

Porous soil._—The reverse of the preceding condition is sometimes 
found in sugar-beet sections in which the subsoil is of such a nature 
and of such a depth that it is very difficult to keep the soil supplied 
with moisture during the growing season. Rain or irrigation water 
passes rapidly through porous subsoils, and is soon out of reach 
of the growing plant. If the porous subsoil is very deep and ex- 
tremely porous the ground is unsuited for sugar-beet culture. FF re- 
quently this condition can be relieved somewhat by proper cultiva- 
tion and by supplying the surface soil with sufficient humus to en- 
able it to retain enough moisture to produce a fair crop. <A heavy 
crop of beets can not be expected on a thin surface soil underlain by 
an extremely porous subsoil. 


TOPOGRAPHY. 


The unfavorable topography of an area is frequently the lmiting 
factor in the production of sugar beets. Mountainous areas can not 
be utilized for the development of the beet-sugar industry unless 
the valleys are sufficiently large to support a mill or are favorably 
located with reference to an existing mill and are composed of 
sufficient fertile, tillable soil so that beets of proper quality and in 
sufficient quantity can be produced at a reasonable cost. Many small 
valleys, especially in the western United States, might be utilized in 
the growing of sugar beets were it not for the fact that they are 
too small to support a sugar mill and too far from existing mills to 
permit the beet roots to be transported at a sufficiently low cost. 
This problem may be solved by utilizing some practical means of 
drying the beet roots. It is possible to slice and dry the roots, 
thereby reducing the weight of the beets by about 75 per cent without 
changing the quality or lessening the quantity of sugar present. If 
this can be done with sufficient rapidity and at a sufficiently low cost 
it will be possible to handle to advantage the product of many small 
valleys and other lmited areas. A sugar mill should be able to 
handle not less than 500 tons of beet roots per day of 24 hours, and 
it can not be financially successful under normal conditions unless 
it is supplied with a sufficient quantity of raw material to produce 
a run of approximately 100 days each year. It is desirable that a 
considerable part of the supply be within wagon haul of the mill. 
Any factor which reduces the working capacity or the operating time 
of a sugar mill increases the cost of production of the sugar. The 
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small valleys mentioned above are sometimes used to supplement the 
beet crop produced in other sections provided the hauling distance 
by wagon or rail is not too great. 

Hilis—Generally a hilly country is not satisfactory for sugar- 
beet culture, especially if the hills are inclined to wash. The nature 
of the soil of the hills is an important factor in determining whether 
sugar beets can be grown. Hauling heavy loads in a hilly country 
is also a matter of serious consideration. Usually from 3 to 5 tons 
of beets are hauled at each load and if hills must be climbed the 
loads must necessarily be reduced and the cost of hauling conse- 
quently increased. This in itself may be a limiting factor in the 
production of sugar beets in some otherwise favorable sugar-beet 
areas. 

Levet land.—In irrigated countries it is desirable that the surface 
of the soil be sufficiently level to permit uniform irrigation. A per- 
fectly level area, however, is objectionable because of the difficulty in 
spreading the water over the entire field with sufficient rapidity. 
This is especially objectionable in the case of sugar beets, which 
should be watered between the rows only, as shown in Plate I, figure 
2. Again, when the land, especially in irrigated sections, is very 
level and poorly drained alkali frequently appears on the surface 
after repeated irrigations. Sugar beets will tolerate a small amount 
of alka, but all crops are injured by excessive quantities of alkali 
in the soil, especially when the plants are young and tender. 

Rolling land.—Other things being equal, moderately rolling land 
is more desirable for sugar-beet culture than either extremely hilly 
or very level areas. This is especially true in those sections where 
sugar beets are produced under rainfall conditions. In irrigated 
sections rolling land is not so desirable unless the topography of 
the country is such that the area under cultivation can not be irrigated 
readily. Under irrigation conditions it is desirable that the land 
have an even surface with a gentle slope of at least 7 feet to the 
mile. If the slope is too marked the irrigation water passes over it 
too rapidly unless special care is taken in applying the water. 


CLIMATE. 


One of the most important factors in determining the suitability 
of a given area for sugar-beet culture is the climate. Frequently all 
other conditions are favorable, but some climatic factor renders 
sugar-beet growing unprofitable. 

Temperature.—Successful sugar-beet growing has been confined to 
the temperate region in practically all beet-sugar producing coun- 
tries. Frequently sugar beets will produce a satisfactory tonnage of 
roots in warmer areas, but for some reason they generally are not 
sufficiently rich in sugar to make them profitable in sugar making. 
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Fig. |1.—PLANTING SUGAR-BEET SEED WITH 4-ROW DRILLS, WHEREBY THE 
SEED SHOULD BE PLACED AT A UNIFORM DEPTH, IN STRAIGHT ROWS, AND 
IN A FIRM SEED BED. 


Fic. 2.—A FIELD OF SUGAR BEETS, SHOWING FURROW IRRIGATION; EACH 
ALTERNATE ROW FURROWED. 
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Fic. |.—THE SMOOTH ROLLER, A USEFUL IMPLEMENT IN PACKING THE SEED 
BED BEFORE AND AFTER PLANTING. 


i, wah: 


Fic. 2.—THE CORRUGATED ROLLER, AN IMPLEMENT WHICH BREAKS THE 
CRUST AND RIDGES THE GROUND AGAINST WIND EFFECT. 
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This is notably the case in nearly all parts of the southern United 
States. Occasionally areas are found in these warmer zones where 
sugar beets may be grown successfully. This is true in southern 
California and in some parts of Arizona and New Mexico, where the 
adverse condition of temperature is overcome by growing the beets 
during the so-called winter months, or at least by getting the plants 
started in the winter or early spring. In some sections the elevation 
and the temperature of the prevailing wind are sufficient to modify 
the climate so that sugar beets may be produced with profit. If the 
winter months are too cold for the production of beets and the sum- 
mers too warm for the proper storage of sugar in the roots, a limit- 
ing factor is established which renders profitable sugar-beet growing 
impossible with any known varieties. Should it become desirable to 
extend the culture of sugar beets into the warmer sections of the 
country, it is possible that suitable varieties could be developed that 
would be profitable from the standpoint of both tonnage and quality. 
Another important consideration is the fact that high temperatures 
tend to increase spoilage. This may be overcome by passing the beets 
through the mill as rapidly as they are harvested and by harvesting 
the roots as soon as they are matured. Regarding the lower tem- 
peratures, sugar beets have been successfully grown in practically 
all of our Northern States, and several beet-sugar mills are operated 
successfully in Canada. It is apparent, therefore, that the lower 
temperatures do not constitute a limiting factor in sugar-beet grow- 
ing in any of our agricultural sections. It would seem that a short 
growing season would render sugar-beet production unprofitable in 
many northern areas, but the sugar beet readily adapts itself to many 
adverse conditions, and usually in those sections where the growing 
season is short the sugar beet grows rapidly and stores sugar in great 
abundance. In fact, some of our most satisfactory sugar-beet sections 
are to be found in the more northern States. 
During the period just preceding the beet harvest the difference in 
temperature between day and night is one of the important condi- 
tions in the development and storage of sugar in the beet root. The 
young beet plant begins very early to store sugar, but its maximum 
activity along this line is reached in the fall, when in most of the 
beet-growing areas the difference in temperature between night and 
day is most apparent. This difference is apparently one of the con- 
ditions necessary for the proper elaboration and storage of sugar and 
is a limiting factor in the production of sugar-beet roots sufficiently 
rich in sugar to make them profitable for sugar-making purposes. It 
is probable that the absence of cool nights at the end of the growing 
season permits the continued growth and development of the beets, 
thereby using up the sugar in plant growth instead of storing it. 
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Moisture.—Moisture is necessary for the production of profitable 
crops of sugar beets. This reaches the soil in the form of rain or 
snow, or it may be applied artificially. Our present sugar-beet area 
extends over a portion of the humid and the irrigated sections of 
the country, as shown in figure 1. 

In the humid sections the moisture falls largely during the winter. 
months, although rains usually are frequent during the spring and 
summer. Occasionally some parts of the humid portion of our sugar- 
beet area are visited by heavy rains in the early spring, which greatly 
delay the planting of the beets as well as of other crops. This is 
sometimes followed about midsummer by a severe drought, which 
greatly retards crop growth. If these conditions were of frequent 
occurrence over wide areas, they would constitute a limiting factor 
im sugar-beet growing in the humid sections: but they have occurred 
in this country only in limited areas and at long intervals. Occa- 
sionally rainfall is large at harvesting time, and sometimes injures 
the sugar-beet crop by producing a second growth of the plants, 
which greatly reduces the sugar content. The extent of this injury 
depends upon the condition of the beets and the duration of the rainy 
period. If this is followed by a period of favorable weather, the 
sugar content will be restored wholly or in part, depending upon 
the duration and nature of the weather. It sometimes happens that 
the beets must be harvested before the lost sugar is fully restored, 
either to prevent the roots from freezing in the ground or to avoid a 
temporary shutdown of the mill. Consequently a second growth due 
to late rains may cause serious losses to the grower and to the sugar 
company. <A season in the humid region in which the rainfall is just 
sufficient to maintain a steady growth until near harvesting time. 
followed by continuous fair weather accompanied by cool nights and 
warm days, makes conditions most favorabic for the production of 
sugar beets so far as the humid area is concerned. These conditions 
prevail generally in the humid sections where sugar beets are grown. 

In the irrigated sugar-beet areas usually less than 20 inches of 
moisture falls during the entire year, and frequently many of the 
showers are so light that they are of no practical benefit in crop 
production. Sugar-beet growers in those sections depend largely 
upon irrigation. Frequently the showers that fall in irrigated areas 
are detrimental rather than helpful in the production of sugar beets, 
since they frequently cause the soil to crust. If this crusting occurs 
shortly after the seed is sown the young plants have great difficulty 
in breaking through to the light. with the result that the stands are 
very seriously injured and replantings are necessary. If the showers 
occur soon after the beets are up and the ground crusts around the 
young plants the air is cut off from the roots and growth is inter- 
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fered with. This may sometimes be remedied by prompt cultivation, 
although the plants are often so firmly embedded in the crust that 
cultivation is difficult without serious injury to the plants. Some- 
times a moderately heavy roller of one of the types shown in Plate 
II will produce the desired result in breaking the crust. In irrigated 
sections every effort should be made to retain the fall or winter 
moisture in the soil, and if the ground is dry in the fall, irrigation 
is generally desirable. The soil should be sufficiently moist when 
the seed is planted to produce prompt and complete germination, 
and there should be sufficient moisture in the soil to maintain a 
steady growth for several weeks. As soon as the plants indicate that 
they are suffering from lack of moisture they should be irrigated. 
When beets wilt during the day and fail to revive at night they 
should be watered without delay. Usually from one to three irriga- 
tions during the growing season are sufficient to produce a crop in 
most of the irrigated sections where sugar beets are grown. When 
beets are irrigated the soil should be thoroughly wet, and every effort 
should then be made to retain the moisture as long as possible by 
frequent cultivation. 

Sunshine—The third element of climate which has a marked 
effect on the quality of sugar beets is hght, over which man has little 
control except in the selection of locality. It is generally believed 
that direct sunshine is an important factor in the production and 
storage of sugar in the beet; observation indicates, however, that 
diffused light is almost, if not quite, as effective in producing and 
storing sugar. The importance of light should not be overlooked, 
however, since without it the leaves could not manufacture sugar. 
Beet sugar is all made in the beet leaves by the action of light upon 
the leaf green when moisture and carbonic-acid gas are present. 
Without light this action in the leaf can not take place, no matter 
how favorable may be all other conditions for growth and sugar 


production. 
SUGAR-BEET STAND. 


One of the most important factors in sugar-beet production is the 
stand at harvest time. A perfect stand of beets with the usual width 
of row and the proper distance of spacing would consist of 25,000 
to 40,000 plants to the acre. If each of the beet roots harvested 
weighed 1 pound, which is below the average in most fields, there 
should be 124 to 20 tons of roots per acre. As a matter of fact the 
sugar-beet stands are only from 50 per cent to 80 per cent perfect, 
and the average yield of beets in the United States is about 10 tons. 
Absolutely perfect stands are not to be expected, considering the 
many factors influencing the stand and the large area annually in 
sugar beets, now approximately 1,000,000 acres. However, there 
should be no difficulty in greatly raising the percentage of stand, 


14 BULLETIN 995, U. S. DEPARTMENT OF AGRICULTURE. 


thereby increasing the yield per acre. Careful attention has been 
given to the factor of stand during the last few years, and by 
actual count in many fields in all parts of the sugar-beet area it 
has been found that the stand at harvest time very frequently is 
as low as 50 or 60 per cent of a possible 100. It is very seldom that 
a field has more than 80 per cent of a perfect stand at harvest time. 
Many factors influence the stand, some of the most important of 
which have been carefully studied and are discussed below. 

Seed.—The quality of the seed is one of the primary factors in 
producing a stand of sugar beets. All beet seed imported from 
foreign countries must be up to a certain standard of germination 
and purity; otherwise it need not be accepted. As a rule sugar-beet 
seed stored under proper conditions will retain its vitality six or 
seven years. Usually we have no means of knowing the age of the 
seed that is shipped to this country, and it is entirely possible that 
seed imported is sometimes near the limit of its vitality and if held 
over for one or two years may deteriorate in germinating power. It 
is customary for sugar companies to retain a part of their seed from 
year to year to provide for replanting or to take care of belated con- 
tracts. All reserved seed, as well as new lots, should be carefully 
tested for germination before it is given to the growers. If the 
germination of the seed is too low to produce a good stand of beets 
at the usual rate of planting, either the seed should be discarded 
entirely or a sufficient quantity of seed should be planted to insure a 
good stand. 

With American grown sugar-beet seed no difficulty should be met 
in ascertaining its age; in fact, all American grown sugar-beet seed 
is utilized within a year or two following its production, so that at 
present there is no danger of the home-grown seed losing its germi- 
nating power before it is planted. In general, domestic sugar-beet 
seed shows a higher germinability than is shown by the imported 
seed. Al] American seed, however, should be tested carefully for 
germination, because certain conditions during the process of growth, 
development, and storage of the seed may render it weak or non- 
germinable. One of the most important factors affecting beet seed 
adversely during its development is the false chinch bug, which occa- 
sionally appears in some beet-seed growing localities. This insect 
infests the beet-seed balls and the tender leaves and stalks and by 
sucking the juice from the plant may prevent the seed from develop- 
ing and maturing.’ The health and vitality of the beet root when 
planted for seed is another important factor influencing the quality 
of the seed. Beet roots that have been weakened by Phoma rot or 
other diseases of the root will sometimes produce seed stalks, and fre- 
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quently the seed balls will begin to form; but the plants often die 
before the seed is mature. If the seed stalks bearing the nonmatured 
seed are harvested and the seed balls from these stalks are mixed 
with the matured seed, it is evident that the percentage of germina- 
tion will be materially reduced. Hot dry winds at the time the seed 
is forming interfere with pollination and tend to prevent the seed 
balls from filling and producing viable seed. 

The water supply during the growing season has also a marked 
effect upon the quality of the seed. If the supply of moisture in the 
soil is too low, especially at the time when the seed is forming, the 
seed balls will not fill, and the yield of viable seed will be reduced. 
In the humid sections where seed is grown we have no direct con- 
trol over the moisture supply except in so far as we are able to retain 
the moisture in the soil by proper methods of cultivation. In the 
irrigated sections, wherever water is constantly available, the mois- 
ture supply is under the control of the grower. It is not advisable 
to undertake the growing of sugar-beet seed in those irrigated sec- 
tions where an abundant supply of water is not available for irri- 
gation when needed. 

The seed bed.—The condition of the seed bed as a factor influenc- 
ing sugar-beet stands is of an importance equal to the quality. of the 
seed. In general, the seed bed should be firm and moist. and capable 
of retaining its moisture under all conditions for a considerable 
period. To produce such a seed bed the soil should be thoroughly 
supplied with humus. The ground should be plowed in the fall, in 
order that: it may catch the winter rain and snow, and the surface 
should be harrowed as early as possible in the spring, so as to retain 
as fully as possible the moisture in the soil at that time. The seed 
bed should be worked from time to time to destroy the weeds that 
may appear, as they rob the soil of moisture as well as of fertility. 
Just before planting, the seed bed should be thoroughly worked down 
and firmed, so that the surface will be uniform in texture and in 
firmness. If the bed is not uniformly firmed, the drill wheels will 
sink deeper in some places in the field than in others, with the result 
that some of the seed will be so deeply covered that the plants will 
not reach the light, or they will be more or less retarded, producing 
« spotted or uneven stand. The seed should be drilled into the firm 
seed bed, so that it will be constantly in contact with the moist soil. 


(PL TI, fig. 1.) Poor stands are probably produced oftener by too 


deep and uneven planting, due to a poorly prepared seed bed, than 
by any other cause. 

Date of planting —No specific date for planting beet seed can be 
given, since much depends upon local soil and weather conditions. 
In general, however, it has been found that the soil should be warm 
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and unitormly moist before the seed is planted, as beet seed will not 
germinate satisfactorily in a cold or unevenly moistened bed. A 
few of the stronger plants may come up in the moist spots if the 
seed bed is not too cold, but the stand will be uneven and far from 
perfect. It is advisable, therefore, to see that the soil conditions are 
right before planting. Generally there is a planting period of sev- 
eral weeks during which the seed may be placed in the ground 
with good results. It has been observed that late plantings will 
frequently give better results than very early plantings. It is not 
advisable to plant in soil that is too dry or too wet. If the soil 
is too dry and irrigating water is available it is best to irrigate 
before planting: if irrigating water is not available and the indi- 
cations are favorable for rain it will usually be advisable to wait 
until rain has fallen. If the ground is too wet when the seed is 
planted, there is danger of the seed rotting and thereby failing to 
produce a stand. 

Winds.—In some localities wind is an important factor affecting 
the stand of sugar beets. Aside from the effect of wind upon seed 
formation, as previously noted, wind is effective in two ways in 
injuring the stand of beets. If the soil is sandy, strong winds may 
shift the sand so that the seed is covered too deeply and the young 
plants can not get through to the hght, and if the beet seedlings 
are up the wind may carry the fine particles of sand against the 
tender plants with such force that they are destroyed or severely 
injured. This frequently occurs in level areas where strong winds 
prevail in early spring. The destructive effect of winds may be 
overcome, in part.at least, by drilling in the seed at right angles to 
the direction of the prevailing winds and by ridging the ground 
shghtly between the rows. 

Crust—In many sugar-beet localities the soil has a strong tendency 
to crust if it is moistened and then quickly dried. Showers some- 
times fall shortly after the seed is planted, followed by sunshine and 
drying winds, and in cases where the soil has a tendency to bake a 
very hard crust will frequently form, which will either prevent the 
young plants from coming through to the light or will cause a very 
uneven stand. The crust formed will vary in thickness, depending 
upon the nature of the soil and the conditions of the weather. If the 
crust is thin and the young plants have not been caught in it, a hght 
harrow or a roller will sometimes put the surface in shape so that the 
plants will break through. Tf the crust is thick and the plants are 
embedded in it, there is frequently no remedy except to harrow the 
ground and replant. A crust may be prevented or greatly retarded 
by an application of lime before or immediately after plowing and 
by keeping the ground well supphed with humus, 
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Fic. |.—BLOCKING AND THINNING SUGAR BEETS, AN OPERATION THAT MUST BE 


PERFORMED BY HAND AS SOON AS THE BEETS ARE LARGE ENOUGH. 


{ 
{ 


FIG. 2.—FLOODING A FIELD OF SUGAR BEETS, A POOR METHOD OF IRRIGATION, 
SINCE IT REDUCES THE STAND OF BEETS, WASTES THE WATER, AND INJURES And 
THE SOIL. : 
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Fic. I.—A 4-ROW CULTIVATOR, WHICH IF Not CAREFULLY USED MAY 
DESTROY A GOOD STAND OF BEETS. 


Fig. 2.—A FIELD OF SUGAR BEETS WHOSE TOPS COMPLETELY COVER THE 
GROUND, AT WHICH STAGE THE CROP MAY BE LAID BY. 
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Blocking and thinning— A good stand of beets very largely de- 
pends upon careful blocking and thinning. Blocking consists in cut- 
ting out a portion of the beets by means of a hoe or other suitable 
implement (PI. III, fig. 1), usually operated at right angles to the 
row, leaving the remaining beets in tufts from 8 to 10 inches apart. 
This should be done while the beets are very small. It is very easy 
for the careless workman to strike the row at an angle, making the 
distance between the tufts very much greater. trequently the tufts 
themselves are destroyed by careless use of the blocking implement. 
When the plants have been destroyed, practically nothing can be done 
to replace them. Transplanting sugar beets to the vacant spaces has 
not been found practicable on a commercial scale. 

The thinning is done by hand and consists in pulling out from each 
tuft all the plants but one. Careless workers will often destroy or 
pull out all the plants from the tuft, thereby reducing the stand. 
Frequently in thinning the dirt is removed so that the young plants 
are left with their tender stems subject to the influence of the rays 
of the sun, the heat of which sometimes destroys them. The dirt 
should be brought close around the plant that is left so as to protect it 
from injury. 

Cultivating—Many otherwise good stands of beets are seriously 
injured by the cultivators either covering the young plants with dirt 
or tearing them out. This injury is frequently due to carelessness and 
sometimes to accident. Sugar beets are usually cultivated by means 
of a 4-row cultivator (Pl. IV, fig. 1). If by accident or otherwise 
the cultivator is permitted to shift so that several plants are injured 
or destroyed in one row, the same number of plants will be injured or 
removed from each of the four rows. This is a common cause of poor 
stands in many fields. A few beets cut out of four rows here and 
there in the field each time the beets are cultivated will have a marked 
effect upon the final stand and will greatly reduce the yield of beets 
harvested. Success in operating the cultivator depends upon the con- 
dition of the seed bed, upon the animals, the driver, and the adjust- 
ment of the implement. By careful attention on the part of the driver, 
nearly all the injury due to cultivation may be avoided, provided the 
seed bed is in good condition and the drill rows are straight. When 
the beet leaves cover the ground, as shown in Plate IV, figure 2, the 
crop is laid by, and no further work is done until the harvest begins. 

Diseases affecting the stand—One of the common agencies affect- 
ing the stand of sugar beets is disease. Nearly all sugar-beet dis- 
eases are due to parasitic organisms. One of the most serious affect- 
ing the stand is the damping-off of the young beets. Later in the 
season root-rot does considerable damage in some localities. Leaf- 
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spot frequently injures the beets and reduces the tonnage, but does 
not often destroy the stand. All fungous diseases may be greatly re- 
duced or entirely controlled by proper cultural methods, including 
the proper rotation of crops. 

There are several diseases which sometimes destroy entire fields. 
The disease known as curly-top beiongs to this group. ‘This is 
an obscure disease, the cause of which is not definitely known. The 
Office of Sugar-Plant Investigations in cooperation with the Bureau 
of Entomology is making an earnest effort to determine the cause 
of this disease and to find a practical means for its control. Another 
serious pest affecting the stand of beets is the sugar-beet nematode. 
The nematode first appears in a field here and there, destroying a few 
beets. From year to year this area becomes more marked if beets are 
grown continuously in the infested fields, and eventually the whole 
field is affected and the crop is worthless. The Office of Sugar-Plant 
Investigations in cooperation with the Office of Agricultural Tech- 
nology is carrying on extensive experiments in all areas infested with 
the sugar-beet nematode, with a view to controlling this pest in a 
practical way, so that profitable crops of beets may be grown in 
spite of the nematode. For a further discussion of sugar-beet dis- 
eases, see pages 45 to 48. 

Insects affecting stand—There are several insects affecting the 
stand of sugar beets. The most common during the early stages of 
the beet are wireworms and cutworms. The latter usually cut off the 
root at some distance below the ground. As a result the plant dies 
or produces a very short root. Sometimes the cutworms destroy 
beets here and there in the field, but when the pests are numerous the 
entire stand may be destroyed, necessitating replanting in order to 
produce a crop. White grubs also are serious pests. They are the 
larvee of the May and June beetles. They occur frequently in sod 
ground and are to be expected in beet fields where beets follow sod. 
Later in the season army worms and related pests frequently do con- 
siderable damage. Even if the stand is not seriously injured by the 
pests the tonnage is greatly reduced. For a further discussion of in- 
sect pests affecting sugar beets, see pages 48 and 49. For a list of 
publications relating to sugar-beet diseases and insects, see pages 
57 and 58, 

Rodents affecting stand—In some localities ground squirrels and 
other rodents are a serious menace to the sugar-beet crop. They feed 
upon the beets from the seedling to the mature stage, but do most of 
their damage when the beets are about half grown. They sometimes 
make serious inroads upon the stand of beets. These pests may be 
destroyed by the use of poison or by trapping. 
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WATER. 


Excess or deficiency of water may be a limiting factor in sugar-beet 
production. 

Precipitation.—In the humid sections of the sugar-beet area beet 
growers depend upon rainfall and snow for the necessary supply of 
soil moisture. Usually the snow and the spring rains put the soil 
in good condition for planting, and the summer rains keep the crops 
erowing until the end of the season. Whether the precipitation will 
furnish an excessive amount of moisture for the soil will depend upon 
soil conditions, as well as upon the amount of precipitation. For 
uniform soil conditions, however, the right amount of precipitation 
is of vital importance in the growing of sugar beets. Excessive pre- 
cipitation may be detrimental in two ways: (1) By preventing a 
proper preparation of the seed bed, and (2) by saturating the soil 
to such an extent that the air is excluded from the plant roots and 
the proper growth of the plants thereby prevented. A deficiency of 
precipitation may make a proper preparation of the seed bed im- 
possible, or it may put the seed bed in such condition that the ger- 
mination of the seed or the subsequent growth of the plants may be 
impaired. Excessive precipitation may be remedied under certain 
conditions by a proper system of drainage. (See pages 22 to 24.) 
The lack of moisture may be remedied in part (1) by putting the 
proposed seed bed in a proper condition to catch and hold the fall 
and winter moisture; (2) by subsequent cultivation whereby a mulch 
is formed on the surface of the field, thereby retarding evaporation ; 
and (3) by supplying the soil with a suitable amount of humus. 

Irrigation.—The use of irrigating water is theoretically simple, 
but its practical application is very complex, calling for a knowledge 
of plant growth and soil requirements based upon experience and 
good judgment. It is one of the most important factors in sugar- 
beet production in the semiarid regions. Good crops are sometimes 
ruined by a lack of knowledge of the water requirements of plants 
and by want of experience in applying the water. 

There are four sources from which irrigating water may be ob- 
tained, namely, from reservoirs, direct from streams, from flowing 
wells, and by pumping. A reservoir is a storage place in which an 
excess of water due to melting snows or from other sources may be 
stored for future use. Stream irrigation implies either a continuous 
or an intermittent flow of water in a river bed which may be drawn 
upon when needed. Pump irrigation is practicable when the sub- 
surface water is present in sufficient quantity and at a depth shallow 
enough to supply the necessary water for crop production at a reason- 
able cost. 
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Reservoirs are either individual storage places which supply mois- 
ture for a single farm or part of a farm or they may be community 
enterprises operated by the landowners or by an irrigating company. 
Community reservoirs are sometimes filled directly from permanent 
streams and sometimes they are filled during freshets, while indi- 
vidual reservoirs are frequently supphed with water by pumping; 
in this manner pump irrigation may be direct or indirect. By 
direct irrigation the water is pumped into the ditches or laterals and 
spread at once upon the fields; by indirect irrigation the water is 
pumped into a reservoir, from which it is distributed upon the field 
when needed. There are difficulties to overcome in each of the 
methods of irrigation mentioned. In utilizing water from a com- 
munity reservoir it is necessary for all farmers under the ditch from 
this reservoir to use the water at a time agreed upon by the majority 
of users, regardless of the requirements of all the crops to be watered. 
In case the water is not used by one or more farmers when the reser- 
voir 1s open, they must await the next opening of the reservoir, which 
may be several weeks later, regardless of the injury that the lack of 
water may cause to their crops. The reservoir can not be opened 
at the will and pleasure of each water user. To do so would cause a 
great waste of water, which is often of greater value than the land 
itself. 

Water from a community reservoir is usually prorated and meas- 
ured to each farmer so that he is able to obtain only his share; like- 
wise, in using water from a stream in which the supply is limited it is 
prorated and measured, and irrigation must cease when the allotted 
number of acre-feet have passed through the gate, regardless of the 
crop requirements. If the pumping plant is a community plant, 
practically the same regulations obtain as in the case of the com- 
munity reservoir; that is, each farmer entitled to water must use 
it at a definite time agreed upon by a majority of the users or for- 
feit his right to the use of the water until the next irrigating period 
arrives. It would, of course, be too expensive to operate the pumping 
plant for a limited number of farmers whose crops were not in need 
of water at the regular irrigating period. The individual plant is 
usually more satisfactory from the standpoint that water may be 
available when needed. The expense, however, of installing and 
operating an individual pumping plant has frequently been beyond 
the farmer’s means. It is apparent, therefore, that the water supply 
for irrigating a sufficiently large area to insure the growing of the 
necessary acreage of beets to enable a sugar mill to operate success- 
fully is frequently the deciding factor in the growing of sugar beets. 
The problem of water supply should be considered carefully before 
any large sum of money is expended in the erection of a sugar mill 
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FIG. |.—A SLEDDING IMPLEMENT USED !N SMOOTHING IRRIGATING FURROWS IN 
SUGAR-BEET FIELDS, BEING SOMETIMES HELPFUL IN DISTRIBUTING THE 
WATER. 


Fic. 2.—A FLOAT USED IN LEVELING THE SEED BED FOR SUGAR BEETS. 
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Fic. |.—PREPARING LAND FOR SUGAR BEETS BY PLOWING UNDER A CROP OF 
ALFALFA, ONE OF THE BEST GREEN FERTILIZERS WHEN THUS TREATED IN 
THE FALL. 


FIG. 2.—HAULING SUGAR BEETS TO THE MILL, THE COST BEING GREATLY 
REDUCED BY GOOD ROADS. 
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in any locality in which irrigation is necessary to grow satisfactory 
crops of beets. 

If the water supply in a given area will insure the growing of 
only 5,000 acres of sugar beets annually under proper crop rotation 
and under other conditions favorable to sugar-beet culture, it would 
not be advisable to build a mill having a capacity greater than 500 
tons per day. It frequently happens that a large part of the water 
used for irrigating purposes is wasted either by badly constructed 
ditches or by improper methods of irrigating. Ditches are improperly 
constructed when they allow an excessive amount of seepage or when 
they are so easily clogged that they overflow. Under the methods in 
practice it is sometimes impossible to avoid using water on certain 
fields when it is really not needed. Occasionally the water is turned 
on from the reservoir, or the community pumping plant is put in 
operation before the water is actually needed by any of the growers. 
Much can be done to delay the first irrigation and to extend the time 
between irrigations by proper preparation of the seed bed and by 
proper cultivation. In most irrigated areas the actual water supply 
is limited, and in order to meet the crop requirements as nearly as 
practicable there should be no waste of water beyond the unavoid- 
able losses due to seepage and evaporation. | 

Methods of irrigation —There are two general methods of irrigat- 
ing sugar beets, namely, by flooding, as shown in Plate IIT, figure 2, 
and by the furrow method, as shown in Plate I, figure 2. The first 
method is generally detrimental to sugar-beet production and is 
wasteful of water. In flooding the entire surface of the field more 
water is used than would be used by the furrow method. There is a 
much larger surface for evaporation. The air supply is cut off from 
the beet roots, and frequently as the ground begins to dry after a 
flood irrigation the surface forms a crust which further cuts off the 
air supply, promotes evaporation, and incases the beet plants in such 
a way that itis very difficult to cultivate or otherwise work the plants 
without doing some damage. It is argued that flood irrigation is — 
necessary in certain sections where the slope of the land is slight, 
but it is seldom the case that the slope is not sufficient to enable the 
careful irrigator to use the furrow method, especially if proper lat- 
erals and cross ditches are used. In using the furrow method of 
wrigation a furrow is made between the rows of beets or between each 
alternate row and the next, as shown in Plate I, figure 2, and fre- 
quently this furrow is smooth or sledded out by an implement, as 
shown in Plate V, figure 1, which is drawn lengthwise through the 
furrow, leaving its surface smooth and well adapted to carrying the 
water. The water should be turned into these furrows, should be 
confined to them entirely without flooding the surface around the 
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beets, and should be allowed to flow until the soil is thoroughly wet. 
The head of water which is used in furrow irrigation must not be too 
large, as shown in Plate III, figure 2. The size of the head must be 
governed by the slope of the land, by the nature of the soil, and by 
the number of furrows that can be irrigated at one time. 
Leveling.—In order that irrigation may be properly done the field 
must be carefully leveled, as shown in Plate V, figure 2. This is 
frequently a limiting factor on many fields and occasionally in an 
entire community. The lack of success in at least one sugar-beet 
area is due primarily to the failure of the growers to level the ground 
properly. It usually requires several years to level a field properly 
for furrow irrigation, for the reason that the depressions that are 
filled during the first effort to level the field will usually settle and 
still leave shght depressions, while the higher points from which 
the soil was removed to make the fills do not settle, and an uneven- 
ness results. If the leveling process is repeated for two or three years 
the ground generally becomes sufficiently level to admit of furrow 
irrigation. If the ground is very uneven the Fresno scraper may 
often be used to good advantage. In some localities the surface of 
the soil is by nature sufficiently level to admit of proper irrigation. 
in other sections the slopes are sufficiently long and the source of 
the water supply so high that it can be carried to the highest point 
and distributed over large areas without the expense of leveling the 


ground. In the process of leveling, the better surface soil is removed 


from the high point and carried to the depression. It is then neces- 
sary to improve the areas from which the better soil has been re- 
moved, either by the use of stable manure or a leguminous crop. 
Sometimes several years are required to make a leveled field uniform 
in fertility as well as in firmness of surface. 

A very coarse soil, especially if it has a porous subsoil, is irri- 
gated with great difficulty, and frequently much time and money 
are wasted in leveling such lands, as they are not adapted to-the 
growing of sugar beets or other intensively cultivated crops. 


DRAINAGE. 


Drainage has an important bearing upon sugar-beet growing in 
general, as well as upon the production of other farm crops. Large 
areas of land that are now too wet to be cultivated could be put under 
tillage and would produce good crops if properly drained. Other 
large areas now under cultivation are in many instances becoming 
water-logged, especially in the irrigated sections, and will soon be 
unfit for crop production unless they are drained. In some instances 
the further expansion of the sugar-beet acreage is limited to the 
bringing in of areas through drainage. 
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Natural drainage.—Fortunately a large part of the tillable area 
now devoted to sugar-beet culture has a natural drainage. This 
may be due to one of several conditions. 

(1) The surface of the ground may be sufficiently rolling to drain 
naturally. In some instances the slope is so great that the water 
passes off too quickly, and consequently the land is unproductive 
because of excessive surface drainage. 

(2) Certain areas have a natural drainage due to a sloping sub- 
soil. As previously noted, some areas have a subsoil that is more or 
less impervious to water. If the impervious subsoil is sloping, the 
water falling upon the surface soil will pass through to the subsoil 
and eradually disappear along the slopimg subsoil. In this case 
natural drainage is satisfactory and needs no particular attention, 
provided the impervious subsoil is not too near or too far from the 
surface, and provided further that there is a natural outlet, so that 
the water will not eventualiy back up along the slope or incline of the 
subsoil. 

(3) The natural drainage accomplished by means of a porous sub- 
soil has been already noted. There are localities in which the sub- 
soil is so porous that it is almost impossible to hold sufficient water. 
in the seed and root beds to produce a crop of beets. There are 
therefore localities in which the natural drainage is of such a nature, 
either through a lack of moisture or through an excess of water, 
that natural drainage constitutes a limiting factor in sugar-beet 
production. 

(4) On the other hand, there are areas and fields in which arti- 
ficial drainage must be practiced in order to put the soil in condition 
for sugar-beet production. Several systems of artificial drainage 
are in general use. 

The open ditch—An open ditch constitutes one of the methods 
by which this limiting factor of excessive moisture is removed. It 
is the least expensive method of providing artificial drainage, espe- 
cially from the standpoint of labor and material involved. How- 
ever, considerable tillable ground is lost through the construction of 
open ditches. This loss is due to the space occupied by the ditch 
and by the ditch bank. In constructing an open ditch these points 
should be kept in mind, so that the least possible loss of tillable area 
will result. The open ditch constitutes a barrier which can not 
readily be crossed in the usual farming operations. It is advisable, 
wherever practicable, to construct these ditches along the edges 
of the field, along roadsides, and in places where they will inter- 
fere least with the farming operations. Sometimes it is necessary 
to cross the fields with ditches in order to drain the soil properly; 
in such cases the fields and ditches should be so laid out that the 
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ditches will run lengthwise of the field, thereby avoiding the crossing 
of the ditch in the usual farming operations. -The size and depth of 
the open ditch will depend upon the length and fall of the ditch, 
the location of the subsoil, the amount of water to be carried, and 
the position of the outlet. The drainage ditch should always be deep 
enough to prevent any interference of the water table with the crop 
to be grown. 

The blind ditch.—The most satisfactory method of artificial drain- 
age 1s the blind ditch. In the construction of this ditch tile is used 
most commonly. Many fields that otherwise would not yield profit- 
able crops have been reclaimed by the blind ditch. These ditches 
should be laid out very carefully with reference to direction, depth, 
and slope, so that the entire area under consideration will be drained 
thoroughly. The size of the tile is very important. Tiles that are 
too small must never be used. This is false economy, and it fre- 
quently results in added expense in that the small tiles must be taken 
up and replaced with larger ones. The tile should be large enough to 
carry off the water quickly in times of excessive rainfall, deep enough 
not to be disturbed by the plow or other implements, and laid so 
carefully that the ends will fit against each other evenly and a gentle 
and continuous fall should be provided, without depression or ele- 
vation. The outlet of the blind ditch should be kept open, that the 
water may flow freely. . 

SEEPAGE. 


Seepage is closely related to drainage. Many fields or areas that 
otherwise might be profitable for crop production are rendered use- 
less by seepage. This is especially noticeable in those areas where 
irrigation is practiced. Seepage is detrimental to the soil in several 
ways: (1) Asa loss of water, especially in cases where water has been 
stored for irrigating purposes, and (2) through a loss of the use of 


the land, either because the soil is too wet for crop production or be- 


cause of the accumulation of soluble minerals which are brought to 
the surface through seepage. The injurious soluble minerals usually 
are known as alkali. 

Seepage from streams.—Some streams are so located naturally 
that a portion of the water seeps into the adjacent soil, form- 
ing marshes or waste places due to excessive moisture; this is 
especially true where the fields adjacent to the stream are low, 
level, or underlain with an impervious subsoil. The nature of the 
bank of the stream is of importance in this connection. If the 
overflow at flood time is prevented by the construction of dikes the 
land may be made productive by drainage. Usually these marsh- 
lands when drained are very fertile and produce good crops, though 
they are not always the best for sugar-beet production, since they 
sometimes produce large roots low in sugar. 
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Seepage from ditches.—It is sometimes necessary to construct 
irrigating ditches higher than the surrounding area, to carry the 
water across low places or to carry it long distances. It is very 
common for the water to seep through the ditch bank in such cases 
and to saturate the surrounding fields, especially if the soil in those 
fields has a high water-holding capacity. Ditches constructed 
clay or other close-textured material allow less seepage than ditches 
constructed of sandy or other porous material. In the case of 
sandy ditches the holding capacity may be increased very greatly 
by oiling the surface of the ditch with crude oil; this can be apphed 
economically only in those localities not far removed from the source 
of oil supply. Where the oil is available it may be spread over 
the inner surface of the ditch when the ditch is empty and should 
be allowed to soak into the soil before the water is turned into the 
ditch. A second or even a third application of the oil will improve 
the condition of the ditch. Ditches treated in this manner will 
carry water with almost no seepage, and when the work is done 
properly the oiled surface will frequently last for several years. 
If the oil is spread over the ditch bank, weed growth will be pre- 
vented, or at least decidedly retarded. There is always some seep- 
age from the ordinary untreated earth ditch, and the amount of 
damage done by this seepage will depend upon the nature of the 
ditch and the soil of the adjacent fields. The seeped areas may 
sometimes be rendered tillable by drainage. 

Seepage from earth reservoirs—The area of land damased by 
seepage from earth reservoirs is less than that from ditches, but 
the total is considerable and is usually progressive; that is, a small 
area first appears to be water-logged and this gradually increases 
from year to year until large areas involving fields and sometimes 
entire farms are destroyed. Seepage from reservoirs depends upon 
the construction of the reservoir and upon the nature of the sur- 
rounding country. Reservoirs are sometimes constructed in moun- 
tainous areas for the purpose of catching and storing flood waters 
due to melting snows. Generally the location of these reservoirs is 
such that no tillable soil is injured through seepage; the only loss 
in such cases is caused by the quantity of water which seeps away 
and becomes unavailable for irrigation purposes. In other instances 
reservoirs are constructed of cement, which is nearly impervious to 
water, and consequently little or no loss from seepage results. The 
serious injury due to seepage from reservoirs takes place in those 
localities in which the reservoirs are constructed entirely or in part 
of earth and in which the surrounding country is composed of tillable 
land; in such cases the loss due to seepage is sometimes of con- 
siderable importance. 

Alkali.—As already indicated, one of the serious results of seepage 
is the accumulation of alkali in the surface soil. In such cases 


26 BULLETIN 995, U. S. DEPARTMENT OF AGRICULTURE. 


there must be more or less alkali dissolved in the water. As this 
water rises to the surface of the soil it brings with it the salts held 
in solution. After the water evaporates from the surface of the 
soil the alkal remains, and it may eventually accumulate to such an 
extent that crop production is greatly reduced or rendered entirely 
impossible. This condition is a limiting factor in the production 
of sugar beets as well as other crops in certain portions of the sugar- 
beet area. The sugar beet is one of the most alkali resistant of our 
farm crops, but even with this plant the limit of endurance is some- 
times reached or exceeded, and beet growing becomes unprofitable. 
Alkali in the seed bed is especially troublesome, since the young 
plants are very tender and therefore susceptible to this and other 
adverse conditions. If the beet plants are well started before the 
alkali accumulates in the surface soil, much less damage will be done, 
as the subsequent growth of the plants is less affected by the same 
amount of alkali. The alkalinity of a soil may be reduced by the use 
of irrigation water, provided the irrigating water is comparatively 
free from alkali and a satisfactory drainage system has been 
established. 
SOIL FERTILITY. 


Elements of plant growth—By fertility is meant the ability of 
the soil to produce a good crop. The difference between a rich soil 
and a fertile soil should be kept in mind—that is, a soil is rich if it 
contains a considerable quantity of each of the elements required by 
the plant in the process of growth. Unless, however, these elements 
are available to the plant and the physical conditions of the soil are 
such as to promote plant growth, the soil cannot be said to be fer- 
tile. If a single element required by the plant, though present, is 
not soluble, this condition will render the soil infertile. In order 
that an element may be available to the plant, it must be soluble, and 
it must dissolve rapidly enough to supply the plant with that par- 
ticular element as rapidly as the plant requires it. Certain elements 
are always available when present; other elements must be acted 
upon by certain substances under certain conditions in order to 
become available or soluble. It is apparent. therefore, that fertility 
is one of the limiting factors in the production of sugar beets as well 
as of other crops. 

The sugar beet requires the same elements of plant food that are 
required by other field crops, but in shghtly different proportions: 
for example, a 10-ton crop of sugar beets (which is approximately 
the average yield for the United States) will require about 30 pounds 
of nitrogen, 14 pounds of phosphoric acidy and 71 pounds of potash: 
2 wheat crop, yielding 20 bushels per acre, will require 41 pounds of 
nitrogen, about 13 pounds of phosphoric acid, and 17 pounds of 
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potash; a corn crop, yielding 40 bushels of ears to the acre, will 
require 56 pounds of nitrogen, 21 pounds of phosphoric acid, and 
23 pounds of potash; clover yielding 2 tons of hay per acre requires 
83 pounds of nitrogen, 18 pounds of phosphoric acid, and 88 pounds 
of potash. These elements are required by all field crops, and, in 
addition to these, seven other elements are required in much smaller 
quantities. ‘These elements are always present in agricultural soils 
in larger or smaller quantities. The two questions, therefore, with 
regard to soil fertility, so far as the composition of the soil is con- 
cerned, are whether the required elements are present in sufficient 
quantity to produce the desired crop and whether the elements are 
available or soluble in such quantity and at such time during the 
growing season as the plant requires. In addition to the presence 
of these elements, as indicated above, the soil must be in proper physi- 
cal condition to promote plant growth in order to be fertile. In the 
production of sugar beets a moderately fertile soil is required. If the 
soil is lacking in fertility the roots may be too small to produce sufh- 
cient tonnage to make the crop profitable to the grower. 

Under ordinary farm conditions there is little danger of the soil 
being too fertile for satisfactory beet growing. Occasionally spots 
are so fertile that large roots low in sugar are produced, as, for 
example, an old feed lot, a barnyard which has been turned into a 
portion of the field, or a spot where an old straw stack has been left. 
to decay. These areas are small and insignificant when compared 
with the total sugar-beet acreage in the United States, but they 
sometimes have an important bearing upon the results on an indi- 
vidual farm, especially where the sugar-beet acreage on that par- 
ticular farm is small. The greatest danger from the standpoint of 
fertility arises from the lack of those physical conditions or the 
absence of available plant foods to produce large yields. The prin- 
cipal problem, therefore, in this connection lies in the improvement 
of the fertility of the soil. Soils may be rendered infertile through 
natural causes, such as leaching, and through artificial causes, such as 
single cropping, improper crop rotation, and the improper propor- 
tion of live stock to crop production. One of the principal methods 
that may be employed to increase soil fertility is the addition of 
humus to the soil, either in the form of stable manure or of green 
crops plowed under. 

Stable manure.—One of the most satisfactory methods of supply- 
ing humus to the soil is the proper use of stable manure. A close 
relation should exist between the number of live stock on the sugar- 
beet farm and the acreage under cultivation. Studies in prac- 


tically all parts of the sugar-beet area indicate that the number of 


live stock on most farms is too small for the most profitable produc- 
tion of crops and is usually below the possibilities in both live stock 
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and crop production when we consider the number of acres under 
cultivation and the satisfactory crops that the tillable area is capable 
of producing when properly fertilized and tilled. Furthermore, a 
considerable portion of the stable manure produced on most sugar- 
beet farms is wasted or rendered only partially effective either by 
not giving it proper care or by the method in which it is handled in 
connection with crop production. In addition to the humus con- 
tained in stable manure, considerable quantities of plant food are 
present, which, if properly handled, add to the fertility of the soil. 
This plant food is largely soluble: consequently the leaching process 
to which the stable manure is in most cases subjected, owing to the 
fact that it is usually exposed to rains and snows, frequently causes 
much of the fertility to be lost. Again, stable manure is often spread 
upon the fields and left exposed to the weather, until a large part of 
the volatile plant foods has passed off into the atmosphere. Much 
of the nitrogen is often lost in this manner. The best results in 
utilizing stable manure in connection with sugar-beet production are 
obtained by applying the manure to the crop preceding the beet 
crop; this allows the manure to be thoroughly worked into the soil. 
It is a common practice in many localities where manure spreaders 
are not used to haul the manure from the feed yard or stable at 
times when there is no urgent work to be done and to dump it in 
piles, to be spread at some convenient time before the ground is 
plowed. This is a wasteful method, especially if the piles are left 
for some days or weeks without spreading, often resulting in much 
loss of valuable material through leaching. However, this method 
is preferable to spreading the manure and leaving it on the surface 
of the ground exposed to the action of the sun and wind. If the 
manure is spread and the ground can not be plowed immediately, 
it should be disked whenever practicable; that is, if the ground is 
not frozen. Fortunately, the manure spreader is becoming more 
and more common, and where the number of live stock on the farm 
warrants it there is probably no other implement of greater value to 
the farmer. The full value of the spreader is not realized, however. 
unless the manure is plowed under or worked into the soil imme- 
diately after spreading. 

Green crops.—Green crops plowed under provide another source of 
humus for soil improvement. Any vegetable matter plowed under 
and worked into the soil will add humus, though certain crops are 
more valuable for this purpose than others, because of the plant food 
as well as the vegetable matter which they contain. Such crops as 
peas, beans, clover, and alfalfa, are among the best for supplying 
humus to the soil. These crops should be plowed under in the fall 
so that they will have abundant opportunity to decay before the 
erowing season begins the following year, In irrigated sections 
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the ground should be irrigated thoroughly, if necessary, before plow- 


ing, so that there will be sufficient moisture in the soil to bring about 
the desired change in the crop plowed under. In the case of such 
crops as clover and alfalfa, usually one or more cuttings are made 
for hay, and the later growth is plowed under when it has attained 
the height of 1 to 14 feet, as shown in Plate VI, figure 1. If cowpeas 
are used for green manure they are usually planted in midsummer 
and plowed under when they have attained their normal growth in 
the fall. All crops when used for this purpose should be plowed 
under while they are still green. 

If for any reason a leguminous crop can not be grown for green 
manure, other crops, such as oats, rye, barley, or even sorghum, may 
be used. Maintaining the humus in the soil is more difficult in the 
irrigated than in the humid sections of the country. The climatic 
conditions, especially the hot winds, seem to have a decidedly reduc- 
ing effect upon the quantity of humus in the soil. Humus in irri- 
gated sections is doubly important, since it is necessary not only in 
maintaining and improving soil fertility, but it also has a decided 
advantage in increasing the water-holding capacity of the soil. 

The green crops will add little material not already in the soil. 
They may, however, bring up the elements required for plant growth 
from considerable depths and when plowed under deposit them in 
soluble form in the surface soil. For this reason deep-rooted crops 
are to be preferred for soil improvement to those more shallow 
rooted. At any rate some deep-rooted crops should be included in 
each rotation system. The legumes may increase to some extent the 
nitrogen content of the soil, and stable manure, if applied in suffi- 
cient quantity, will supply at least a part of the necessary plant 
foods besides adding some humus to the soil. 

Commercial fertilizers—Ilf the required elements are not present 
in the soil, or if present are not readily available, they should be sup- 
plied in the form of so-called commercial fertilizers. The composition 
of the fertilizer used will depend upon the requirements of the crop to 
be grown and upon the condition: of the soil which is to be used for 
crop production. From the figures given above it is apparent that 
a sugar-beet or clover crop should have an abundant supply of potash, 
while for a wheat or corn crop special attention should be given to the 
nitrogen supply. A complete fertilizer consists of nitrogen, phos- 
phoric acid, and potash. Compounds containing these elements are 
mixed in different proportions for different crops and for different 
soil requirements. It frequently appears that a complete fertilizer 
is not required. For example, there may be present in the soil an 
abundant supply of available potash, but the supply of nitrogen 
and phosphoric acid may be deficient. In that case a fertilizer con- 
taining the required amount of nitrogen and phosphoric acid only 
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should be applied. Under certain conditions commercial fertilizers 
do not seem to be effective. This may be due to the fact that 
the fertilizer elements are not used in the proper proportions, or it 
may be due to the physical condition of the soil. The greatest 
benefits are obtained from commercial fertilizers when the soil is 
well supphed with humus. There should, of course, be a suffi- 
cient supply of moisture in the soil to dissolve and hold in solution 
the plant foods that are already present or that may be supplied in 
the form of a commercial fertilizer. The benefits arising from the 
use of fertilizers, whether stable manure, green crops, or mineral com- 
pounds, are frequently noticeable over a period of several years: 
hence, in estimating the value of a fertilizer the results of several 
seasons’ crops should be taken into account. 


CROP ROTATION. 


Occasionaliy a farm is found on which beets are grown on the same 
fieid year after year. While this seems to give satisfactory results 
for a time in some instances, it is in general a poor method and one 
that can not be recommended, since it tends to encourage the de- 
velopment of certain sugar-beet pests which eventually render the 
crop unprofitable. The rotation practiced in the various sugar-beet 
areas must necessarily depend upon the crops that do best or are 
most profitable in these several localities, as well as upon the crop — 
and live-stock requirements of the farm. In some areas, for example, 
the Irish potato is a profitable crop and forms an important link 
in a system of rotation with sugar beets. In other areas the Irish 
potato is not successful, and in such sections it would be a waste of 
time and money to undertake to utilize it in rotation with sugar 
beets. Again, there are areas in which the muskmelon is very satis- 
factory and rotates well with sugar beets or other crops; in other 
parts of the sugar-beet territory the muskmelon can not be grown 
with success. In planning the rotation, therefore, one must have 
in mind not only the crops that will rotate well with sugar beets, 
but also the success of those crops independently. The grower must 
also consider the practicability of handling such crops from the 
standpoint of his returns; for example, in some sugar-beet areas 
alfalfa gives good yields, but because the hauls are so long the 
value of the alfalfa under normal conditions is not sufficient to pay 
the transportation charges and leave a reasonable profit. Therefore, 
unless there is an abundance of live stock to utilize the alfalfa locally 
or unless it is needed as a soil improver, it is not a satisfactory rota- 
tion crop in certain localities in spite of the fact that it produces 
satisfactory yields. Our studies of the various sugar-beet sections 
indicate that live stock is an important factor in crop rotation on the 
sugar-beet farms. As already indicated, certain crops can be grown 
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to advantage if there is an abundance of live stock to utilize them. 
Even if certain crops could be sold from the farm at a reasonable 
return above the cost of production, it would be poor policy to sell 
them, for the reason that by so doing a large amount of plant food 
would be shipped away. Live stock, if properly handled, enable the 
farmer to keep a larger proportion of the plant foods on the farm 
than could be done if the crops themselves were removed. Feeding 
the crops on the farm is the best practice and will generally yield the 
largest returns per unit of land and per unit of labor, especially if 
the proper relations between crops, live stock, land area, and labor 
are established. It is apparent, therefore, that several objects may 
be accomplished by proper crop rotation, all of which must be kept 
in mind in order to reap the greatest returns from the sugar-beet 
farm. 

Effect on the soil—aAs has been previously noted, all plants require 
certain plant foods, and these elements are utilized by different plants 
in different proportions. The rotation of crops insures a_ better 
utilization of these plant foods than can be obtained by growing 
a single crop. Certain crops are deep rooted, while others are more 
shallow. The deep-rooted crops tend to stir the soil to a greater 
depth and in this way make the plant foods more readily available 
for the shallow-feeding crops. Certain crops aid in the production 
of certain plant foods, as, for example, the leguminous crops store 
nitrogen, which is rendered available to the other crops grown in 
rotation with the legumes. Again, certain crops require more or 
less cultivation, as is the case with sugar beets. This stirring of the 
soil tends to expose the plant foods to the action of the elements, 
thereby rendering the mineral material available for the use of the 
beet plants and the plants of succeeding crops. 

Relation of pests to crop rotation—tThe rotation of crops tends 
to reduce or to destroy those pests which depend upon certain plants 
for their existence. As is well known, some plant pests live and 
thrive only on certain plants. If these plants are grown year after 
year in the same field, they furnish favorable breeding conditions 
for the propagation and increase of these pests. By changing to 
other crops, plants upon which the pests can not live or upon which 
they do not thrive may be grown and the pests thereby destroyed or 
reduced to a minimum. I requently the pests have resistant forms 
or stages in which they can exist in a dormant condition for several 
years, as is notably true of the brown-cyst stage of the sugar-beet 
nematode and: the resting-spore stage of certain fungi. In such 
cases it is necessary to plan the rotations with a view to starving out 
these pests. To do this the rotations must be of such a length that 
crops upon which these pests can not thrive may be grown for several 
years in succession. In some cases other methods must be resorted 
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to in order to control the destructive pests, but a large number of the 
sugar-beet pests, including some of the fungi and bacteria as well 
as insect pests, may be controlled by crop rotation. 

Effect of sugar beets upon other crops —As a rule, the etfect of 
sugar beets upon succeeding crops is beneficial. This is especially 
true of the small grains; that is, small grains grown after sugar beets 
will almost invariably produce larger yields than when these grains 
follow other crops. The sugar beet does not gather nitrogen from 
the air and transform it into plant food, but, owing to its long main 
root and its uneven feeding rootlets, it gathers a considerable quan- 
tity of several soluble mineral salts and stores them in the beet crown, 
and when the beet tops are fed to live stock and the manure returned 
to the soil considerable fertility is added. In addition to this im- 
proved fertility of the soil the methods of cultivation employed in 
growing and harvesting the beet crop put the soil in splendid tilth, 
thereby forming good seed and root beds for the crops that follow 
the beets. Although sugar beets are grown primarily for the cash 
value of the roots as a source of sugar, the feeds obtained from the 
beet tops, molasses, and pulp, and the increased fertility and improved 
tilth of the soil are recognized as indirect benefits to the beet growers, 
and are important factors in considering the advisability of growing 
sugar beets. These indirect benefits due to sugar-beet growing have 
only a,remote bearing upon the price paid for beets and upon the 
price of sugar. They should, however, be considered in figuring the 
profits derived from sugar-beet culture. 


COMPETING CROPS. 


Crops grown in competition with sugar beets may or may not be 
suitable for rotation with sugar beets. By competing crops is meant 
those crops grown in sugar-beet areas which appear to be more profit- 
able or more easily produced, or for some reason are so favored by 
the farmer that he may possibly prefer them to sugar beets. Some of 
the competing crops do not lend themselves readily to a rotation with 
sugar beets. In such cases the competing crops may be a limiting 
factor in sugar-beet production on an individual farm, or if the crop 
is a general one it may be a limiting factor in sugar-beet production 
ina given community. A crop may compete with sugar beets because 
of its market price, because of the small amount of labor involved in 
its production, because of the pecuhar fitness of the soil for the grow- 
ing of that crop, because of local market conditions, or because it fits 
more closely the requirements of the individual farms than any other 
crop. The competing crops in the sugar-beet sections are beans, to- 
bacco, potatoes, muskmelons, alfalfa, and grains. Other crops may 
temporarily be competing with sugar beets, and some of those men- 
tioned may for local or other reasons temporarily cease to be compet- 
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ing crops. Most of the competing crops may form a satisfactory 
crop-rotation system with sugar beets in one or more of the recognized 
sugar-beet areas. 

Beans —In the farm-to-farm survey of the Office of Sugar-Plant 
Investigations beans have been found as a competing crop in several 
localities, and under certain conditions it is one of the strongest 
competitors. This crop is easily produced and brings a fair return 
to the farmer for the labor and money invested. ‘In some of the 
areas studied beans have ceased to be a competing crop because of 
local conditions, chief of which is the presence of certain bean 
diseases. It was believed that beans could follow beans profitably 
in the same field for a number of years, but this, like all other crops. 
is more satisfactory in the long run when grown in proper rotation 
with other crops. As in the case of sugar beets, continuous cropping 
with beans has enabled certain diseases of the bean to be propagated 
from year to year, thereby becoming more widespread and more de- 
structive, until bean production in certain areas is no longer profit- 
able. If properly handled, beans should be a good crop to rotate with 
sugar beets. They should not compete with the sugar beet to the 
exclusion of the latter, for the’ reasons above stated. The diseases 
affecting sugar beets and beans are for the most part very different, 
and for this reason these crops rotate well together. Again, the 
sugar beet leaves the ground in good condition for the production 
of the bean crop. If the beet crop has been properly handled the 
weeds are eliminated, and in this respect the field is left in a good 
condition for beans. Furthermore, sugar beets leave the ground in 
good physical condition for a bean crop; on the other hand, if beans 
precede beets they will leave the ground in good condition for the 
sugar beets. The order of rotation, therefore, with these crops is 
not particularly important. 

Lobacco.—Tobacco is not generally grown in the sugar-beet areas, 
but there are a few localities in which both tobacco and sugar beets 
are produced. Though the tobacco crop is expensive to handle, the 
returns under favorable conditions make it a strong competitor. 
The methods used in growing tobacco do not usually lend themselves 
well to crop rotation; for example, tobacco fields are usually heavily 
fertilized with commercial fertilizer. Part of the results to be ex- 
pected from these fertilizers should be apparent during the second 
or even the third year after they are appled. Owing to this large 
expense growers usually expect to use the same field for the tobacco 
crop for a series of years, consequently it does not admit of ordinary 
crop rotation. Again, the tobacco crop requires a large amount of 
labor, some of which conflicts with the labor necessary for sugar- 
beet production. If, however, a farmer can obtain sufficient labor 
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to handle both crops there should be no serious difficulty in produc- 


ing both sugar beets and tobacco, especially if these crops are pro- 
duced on comparatively small areas on the individual farm. It may 
be found, also, that these crops will rotate one with the other to the 
advantage of both. 

Potatoes—In certain areas studied, the potato under present con- 
citions is one of the strongest competing crops with sugar beets. 
Where these crops are grown in rotation, however, the results, from 
the standpoint of yield, are satisfactory. Unfortunately, certain dis- 
eases affecting potatoes attack sugar beets also; this is notably true 
of the scab. When the price of potatoes is high the tendency in the 
especially good potato areas is to increase the potato acreage and to 
diminish the sugar-beet acreage correspondingly. The chief danger 
is that when an extra-large potato crop is harvested the price usually 
drops, and the results are somewhat disappointing. It should be 
noted in this connection that the prices paid for sugar beets are 
fixed in practically all cases before the seed is planted. The returns 
from this crop depend not only upon the yield, but upon the quality 
of the beets produced and upon the wholesale price of sugar. As 
already indicated, sugar beets and potatoes form a part. of a satis- 
factory rotation, but neither of these crops should immediately suc- 
ceed or follow the other, because of the diseases that are common 
to both plants. There should be one or two years of intervening 
crops, such as small grains or alfalfa. 

Alfalfa.—tn some localities studied, alfalfa hha appeared to be a 
strong competing crop with sugar beets. This is true in part because 
of the tendency to leave alfalfa sod without breaking for a number 
of years, thereby making a very long rotation or, in some cases, 
what amounts to no rotation; for example, certain areas have been 
found in which alfalfa has remained undisturbed in some fields for 
upward of 20 years. Alfalfa is an inexpensive crop to produce, pro- 
vided a good stand is obtained. This is not difficult if the ground is 
well prepared and properly handled at seeding time. After the 
alfalfa has become established the expense of maintaining the crop 
is slight, and the chief expense in connection with alfalfa production 
consists In irrigating in certain sections and in harvesting and mar- 
keting the crop. 

In some sections where alfalfa grows well it is not a ee can 
crop with sugar beets, because of the remoteness of these areas 
from the market or because it is not fed locally to advantage; but 
in cases where the alfalfa is used locally to advantage or where 
the markets are accessible it may compete strongly with the sugar 
beet and may exclude the latter to such an extent that the beet acreage 
will be so small that the profitable operation of a sugar mill is not 
possible; for a sugar mill should bayve a sufficient quantity of beets to 
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insure a run of at least 100 days each year, though the average run for 
1920 was only 91 days. (Table IV, p. 6.) 

Sugar beets may be grown in rotation with alfalfa to good ad- 
vantage under certain conditions, and our studies have shown the 
advantage of these conditions in several instances. This is espe- 
cially true if the farmer looks upon the alfalfa crop as a soil- 
improving crop as well as a crop from which direct satisfactory 
returns may be expected. In such cases alfalfa may be grown 
two or three years, and at the end of this period the last crop of 
alfalfa is plowed under for the improvement of the soil, thus put- 
ting it in good condition for one or two crops of sugar beets. It 
is not desirable to grow sugar beets immediately after old alfalfa, 
because the old alfalfa roots are large and woody and interfere 
seriously with cultivation. It is better to follow old alfalfa with 
a noncultivated crop, such as small grain, which in turn may be 
followed by sugar beets. 3 

Frut.—t|n several sugar-beet areas fruit has been found to be 
a competing crop. In several instances the sugar beet has been 
eliminated or shifted to other areas, or reduced in area below the 
point of a profitable mill run. It is sometimes possible to grow 
considerable areas of beets in orchards when the trees are small, 
but as the orchards get older and the trees increase in spread of 
branches and roots the vacant space between them must necessarily 
become smaller and smaller until finally the sugar beet is excluded. 
When fruit growing has become general in a sugar-beet area, as 
has been the case in several instances in certain localities, sugar- 
beet growing and diversified farming in general have been prac- 
tically eliminated. Occasionally some misfortune overtakes the 
fruit industry, and the area again returns to general farming, 
including sugar beets. In one locality studied the entire cycle has 
been passed through, and the fruit growers are now removing their 
trees and returning to general farm practice, including the grow- 


ing of sugar beets. 
FARM EQUIPMENT. 


The equipment on the sugar-beet farm is a matter of vital im- 
portance. It covers a wide range but may be grouped under four 
general heads, namely, soil and water, implements, live stock, and 
labor. If a farm is lacking in any of the essential parts of the 
equipment, and if these parts can not be supplied, successful sugar- 
beet growing is not possible. The equipment differs to some extent 
in different localities, especially between the humid and irrigated 
sections. Soil and water are not usually listed as a part of the 
farm equipment, but are included here in order to emphasize their 
importance in crop production. 
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As previously noted, a suitable soil, together with a satisfactory 
subsoil, is one of the first requisites in the production of sugar beets. 
Although soil is not usually classed as a part of the farming equip- 
ment, it is in fact a very essential part. If the soil is very sandy or 
extremely rocky, it is not probable that it would pay to undertake 
the growing of sugar beets. Certain conditions of soil may be 
changed or modified by proper cultural methods, so that an other- 
wise unfavorable soil condition may be changed to a sufficiently fa- 
vorable condition to enable the farmer to produce a satisfactory crop 
of beets; for example, a hard subsoil may sometimes be broken up 
in such a manner that a sufficiently deep soil for the production of 
beets is produced. Again, an infertile soil due to lack of humus, to a 
scarcity of lime, or to improper crop rotation, may be remedied at 
a small cost and an otherwise unproductive soil rendered productive. 
As already noted, a soil containing an excess of moisture or one in 
which the water table is too near the surface may be made productive 
by proper drainage. It is apparent, therefore, that soil, from the 
standpoint of equipment, may be a permanent limiting factor, which 
in some cases can not be overcome sufficiently to enable the farmer 
to produce a satisfactory crop of beets, while, on the other hand, 
this part of the farmer’s equipment may be modified in many cases 
by proper treatment and the barrier to sugar-beet production re- 
moved. This part of the farm equipment, however, lke work stock, 
implements, and labor, is just as essential for the production of 
other crops as for the production of sugar beets. 


IMPLEMENTS. 


Many of the implements used in sugar-beet growing are the same 
as those used in the production of other crops, though some special 
implements are necessary in order to grow sugar beets successfully ; 
this is especially true of the drill shown in Plate I, figure 1, and the 
cultivator, Plate IV, figure 1. 

Drills and cultivators —Sugar beets are grown in rows about 20 
inches apart, and there is a special drill for the planting of sugar- 
beet seed. There are several sugar-beet drills on the market 
which seem to be fairly satisfactory. In some localities the farmers 
own their beet drills, and in others they are owned by the sugar 
companies and rented to the farmers at a small charge per acre. 
Most of the drills made for planting sugar-beet seed are so con- 
structed that they will plant four rows at a time, as shown in Plate I, 
figure 1. Likewise, the cultivator is especially adapted to sugar-beet 
work, and will cultivate four rows corresponding to the drill. This 
is very important, as will be noted by those who have had experi- 
ence in using a cultivator in such narrow rows, In planting four 
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rows at a time many deviations from a straight line will occur in 
each of the four rows, which can, therefore, be followed more readily 
with a 4-row cultivator with less damage to the plants. The beet 
cultivators are usually equipped with various implements for stir- 
ring the soil, destroying weeds, and forming a mulch, depending upon 
the soil conditions and the size of the beets. 

Plows.—The ordinary walking or riding plow can be used in turn- 
ing the soil in the preparation of the seed bed. The 2-way plow is 
well adapted to the sugar-beet crop, for the reason that it produces 
neither back furrow nor dead furrows. ‘This is especially important 
in the irrigated areas. In some localities the disk plow is frequently 
used, although the ordinary moldboard plow is in most common use in 
sugar-beet areas. The advantage of the disk plow for deep plow- 
ing is that it enables one to stir the soil to a good depth if the plow 
is properly constructed and adjusted, without bringing too much 
raw soil to the surface. ~The plows in use vary from the walking 
moldboard plow through various types of sulky plows to the disk 
plow with its numerous variations. In some types of soil it is espe- 
cially desirable to give an occasional deep plowing. 

Best results are generally obtained by fall plowing for sugar 
beets. The farm-to-farm survey as well as the experience and obser- 
vation of the Office of Sugar-Plant Investigations indicates that fair 
results may be obtained by spring plowing, provided the soil has been 
previously in good tilth. 

Harrows.—In preparing a seed bed for any crop the disk harrow 
is a valuable implement. It is frequently used to advantage before 
the ground is plowed. When so used it puts the surface of the 
ground in such condition that holes or spaces are nowhere left 
when the ground is turned with the plow. The disk harrow is used 
sometimes in breaking up lumps or clods after the plowing has been 
done; however, if the ground has been plowed when in good condi- 
tion and has been properly treated after plowing there will be no 
large lumps or clods for the disk harrow to break. In case weeds 
start before the time for planting the sugar-beet seed the disk harrow 
is sometimes useful in destroying them. In some instances in which 
beets have been followed by beets good results have been obtained 
by omitting the plowing and simply disking and harrowing in the 
preparation of the seed bed in the early spring. The proper prepara- 
tion after the ground is plowed consists in harrowing, preferably 
with a spike-tooth harrow or other form of this implement, which 
simply stirs the surface of the ground and makes a moderately fine 
mulch. It is a more or less common practice to harrow at the end 
of each half day or, at the latest, at the end of each day the ground 
just plowed. ‘This is a practice to be especially recommended in cases 
of spring plowing, since it has a tendency to hold the moisture in 
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the soil, thereby leaving it in good condition to form a satisfactory 
seed bed. In case of fall or winter plowing it is better to leave 
the ground rough, in order that it may catch or hold the winter 
snows and rains. 

The scraper and float.—In the irrigated sections leveling is some- 
times necessary to put the ground in condition to be irrigated. As 
pointed out on page 10, ground which is not level or nearly so can 
not be satisfactorily irrigated. This is especially true with a crop 
like sugar beets, which must be irrigated by the furrow method. If 
the ground is leveled before the plowing is done, a scraper is com- 
monly used. If the leveling is left until after the ground is plowed, 
an implement called a float is frequently used; this consists of two 
planks placed on edge and so framed together, about 6 or 8 feet 
apart, that they can be dragged sideways over the field as shown in 
Plate V, figure 2. This has the advantage of not only leveling the 
ground, but it tends to break up the small clods and puts the 
ground in good condition for further preparation of the seed bed. 
Frequently the Fresno scraper is used before plowing if the surface 
is very uneven, and the float is used after plowing in the same field. 
The two operations are quite distinct; the former is usually called 
scraping and the latter leveling. The scraping is necessary only 
when inequalities in the surface of the field are very marked. The 
time and labor spent in leveling will be repaid in the production of 
sugar beets, both from the standpoint of yield and from that of labor 
saved in irrigating. 

The roller—Another implement of considerable importance in 
sugar-beet growing is the roller. There are two types of this imple- 
ment, as shown in Plate IJ, figures 1 and 2, namely, the smooth 
roller and the so-called corrugated roller. The latter is desirable in 
those localities where there are high winds, since the corrugations 
tend to prevent the soil from shifting under the influence of the 
wind. The chief advantage of the roller is its surface-packing 
effect. If the root bed is inclined to be loose the subsurface packer 
should be used immediately after plowing. As previously noted, 
the seed bed for sugar beets should be decidedly firm, for the two 
reasons, at least, that the firmness of the seed bed tends to hold the 
moisture, and at the same time prevents the sinking of the drill 
wheels, which would frequently result in planting the seed too deep. 
The seed bed that is unevenly firm or in which there are soft spots or 
areas is always unsatisfactory, as it results in an uneven start of the 
beet plants, which interferes with the handling of the crop. 

Harvesting tools—At harvest time the beet lifter, a special im- 
plement not required in harvesting other crops, is necessary. (PI. 
VII, fig. 1.) There are two forms of this implement, namely, the 
double-pointed lifter and the side lifter, Im the former, one point 
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Fic. |.—LIFTING THE BEETS, THE FIRST OPERATION IN HARVESTING THE CROP 
BY HAND. 


The lifter is sometimes provided with a riding attachment. 


Fic. 2.—ONE TYPE OF SUGAR-BEET LIFTER USED IN SOME LOCALITIES. 


This illustration shows the construction of the lifting parts, which are raised out of the ground in 
turning at the end of the row. 
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Fic. |.—TOPPING AND PILING A CROP OF SUGAR BEETS BY HAND. 


Fic. 2.—ONE FORM OF DUMP USED IN UNLOADING BEETS FROM A BEET WAGON. 


The load has just been dumped into a freight car and the wagon is still tilted. 
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passes along each side of the beet root at a depth of several inches 
below the surface and is so constructed that the beets are loosened 
and slightly lifted. (Pl. VII, fig. 2.) The side lifter passes along 
one side of the beet row and loosens the beet, usually without lifting 
it; in either case the roots, after they have been loosened, can readily 
be pulled and thrown into piles. Care should be taken in 
using these lifters to see that the beet roots are not broken, as con- 
siderable loss frequently results to the grower from the breaking 
of the roots, causing the lower part of the beet to be left in the 
ground. 

In topping beets by hand, heavy knives closely resembling large 
butcher knives are used; in some localities sickles are used for the 
purpose. This work, now done by hand, as shown in Plate VIII, 
figure 1, may be done by machinery. (Pl. IX.) In loading the 
beets on the wagons, forks specially constructed with a knob of meta! 
on the end of each tine should be used, so that the beets may not be 
punctured when they are forked onto the wagon. Special beet racks, 
as shown in Plate VI, figure 2, and Plate VIII, figure 2, are commonly 
used in hauling the beets to the factory or dump. These special racks 
are necessary in facilitating the unloading of the beets at the dumps, 
where the beets are emptied from the wagons onto the cars. (PI. 
VIII, fig. 2.) If the beets are forked from the wagon the ordinary 
wagon box may be used, but generally the beets are dumped, in which 
case racks with hinged sides are necessary. Furthermore, the special 
rack holds more roots than the ordinary wagon bed, thereby reducing 
the cost of delivering the crop. 

Sugar-beet harvester.—Heretofore the most laborious operation 
connected with beet culture has been the harvesting. This operation 
consists of three parts, lifting, pulling, and topping, as described 
above. The pulling and topping have been done entirely by hand at 
a cost of $7 to $9 per acre. Many attempts have been made in this 
country and in Europe to construct a mechanical harvester. Recently 
several types of this implement have been improved, and it is ex- 
pected that they will be available to harvest at least a part of the 
1921 acreage. One type of harvester, as shown in Plate IX, figure 
1, is a motor-driven device which lifts the beets entirely out of the 
ground and tops and piles the roots. Another type of harvester, as 
shown in Plate TX, figure 2, is a horse-drawn implement which 
tops the beet and then lifts the root. Each implement is operated by 
one man; hence, the saving in labor and in labor cost are considera- 
tions that appeal to the beet grower. 


LIVE STOCK. 


The live stock on the sugar-beet farm should consist of work stock 
and other animals. One of the most important parts of the necessary 
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equipment on a beet farm is the work stock, which should be suffi- 
cient in number, size, and quality to handle the work readily. For 
the heavy work, such as deep plowing, lifting, and hauling the beets, 
heavy work animals, similar to those shown in Plates IT, V, and VI, 
are desirable. Work stock of proper size and quality, therefore, are 
an essential part of the equipment. The horses should be trained 
to follow rows when cultivating. Large animals, properly trained 
and handled, will do this work without injury to the beets and may 
be used unless small animals are available for this purpose. 

Apparently the tractor is taking the place of work animals in some 
localities for many of the operations on sugar-beet farms. A farm 
tractor should be of simple and durable construction, moderate in 
price, easily and cheaply operated, and capable of making fair speed 
when required. 

Animals, in addition to work stock, are essential on the sugar-beet 
farm in order to utilize to the best advantage the beet tops and 
pulp, as well as the feeds grown in rotation with the beets, and also 
to furnish the necessary farmyard manure required to keep up and 
improve the fertility of the soil. The particular kind of stock, 
whether dairy cows, beef cattle, sheep, hogs, or poultry, will depend 
upon the locality, especially with reference to the markets, upon the 
kind of labor obtainable for handling the stock, and upon the other 
farm crops adapted to that particular locality. 


LABOR. = 


The question of labor on a beet farm is of vital importance, and 
the lack of labor to handle beets at. the proper time will constitute 
a limiting factor in sugar-beet production. Other things being 
equal, the beet grower with sufficient dependable labor of good qual- 
ity at his command will handle the crop to the best advantage. For 
those growers who have not a sufficient amount of labor available for 
the production of sugar beets in addition to the other farm work, 
the sugar companies will usually undertake to obtain laborers. These 
laborers usually are transient, coming into an area at the beginning 
of the growing season, caring for a given acreage of beets during 
that season, and returning to their homes after the beets are har- 
vested. In some instances they go out year after year to work in 
the same locality and for the same farmers. Frequently they rent 
land after a few years of experience and remain in the community 
throughout the year; such workers sometimes purchase land, thereby 
becoming landowners and employers of labor. The labor imported 
into an area for work in connection with sugar beets is handled under 
contract at a fixed price per acre. Before he leaves his home the 
laborer demands a contract stipulating the acreage that he will be 
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Fic. |.—A Motor-DRIVEN BEET-HARVESTING MACHINE. 


Fic. 2.—ONE TYPE OF HORSE-DRIVEN BEET HARVESTER. 
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Fic. 2.—FEEDING BEET TOPS AND BEET-TOP SILAGE IN RACKS. 


This is the most economical method of handling this class of feeds. 
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allowed to handle and the price per acre that he will receive for the: 
labor. Labor problems are more fully treated on pages 42 to 44. 


BEET BY-PRODUCTS AND LIVE STOCK. 


Live stock constitutes an important factor in the success of beet 
growing from two standpoints: (1) The utilization of beet tops and 
pulp and (2) the production of stable or barnyard manure. 

Kind of live stock to feed —Sugar-beet tops and pulp are good feed 
for all kinds of live stock, including chickens, hogs, sheep, cattle, and, 
to some extent, horses... Generally the tops and pulp are fed to sheep 
and cattle. There are several methods by which the beet tops may 
be utilized for feed. They may be pastured off, a process which con- 
sists in turning the live stock into the. beet field after the beets have 
been harvested and the roots removed, as shown in Plate X, figure 1. 
The tops are left scattered over the ground, and this method of 
feeding results in the ground being more or less trampled. Sheep 
especially are inclined to travel more generally in paths, thereby 
trampling the ground unevenly. In no case should the pasturing 
of the tops be permitted when the ground is wet, since the ground 
itself would be seriously injured by trampling in that condition and 
many of the tops would be wasted by being trampled into the 
ground. While live stock thrives on beet tops and pulp, other feed 
must be used in finishing the animals for the market. Beet tops, 
especially the crowns, contain considerable mineral matter which is 
beneficial to live stock, but it should not be fed in too large quantities. 

The tops are sometimes allowed to cure partly and are then 
gathered into piles, hauled to the feed yard, and fed in racks, one 
form of which is shown in Plate X, figure 2. This is a much more 
economical method of utilizing the tops, but it involves the additional 
expense of gathering and hauling. The tops may also be used as 
ensilage. When chopped with straw, cornstalks, or other roughage 
excellent silage is produced. Both the tops and the pulp are excellent 
for dairy cows, since they act as a tonic upon the animals as well 
as a food and increase the flow of milk. Pulp is used either fresh 
or dried. It is dried artificially, either by itself or in combination 
with molasses. When dried by itself it contains the same substances 
as when fresh; when dried with molasses it, of course, contains the 
added sugar and mineral matter. The object in drying the pulp is 
to make it easier to handle. About 80 per cent of the weight is lost 
in drying and when dried it can be shipped long distances. It should 
be soaked for several hours before it is fed to stock. 

Number of live stock to keep—tt is apparent that there should 
be a suitable ratio between the number of live stock and the available 
tops, pulp, and other feed on the farm. As stated above, animals 
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can not be finished for the market on the beet by-products, and 
unless other feed is available it will not be advisable to purchase 
animals for feeding purposes with a view to turning them on the 
market later. If the farmer is provided with dairy cows, it is ad- 
visable to furnish them with one or two feeds of tops or pulp each 
day. The tops, when cured or pitted, will keep for several months; 
the pulp when left in a large pile will not spoil for feeding purposes, 
except in a thin layer on the surface. If the tops or the pulp are 
fed heavily to dairy cows, a distinct -increase in the flow of milk 
marks the top and pulp feeding period, and there will generally be a 
marked falling off in the flow of milk when this feed is discontinued. 
Since the supply of tops and pulp is limited, it is better to continue 
the feeding over a longer period, giving a smaller amount to each 
of the animals daily. The tops and pulp should always be fed 
in combination with other feeds in order to make a balanced ration. 


LABOR PROBLEMS. 


One of the most serious problems on many of the beet farms is that 
of labor. The difficulties in connection with the labor question as 
related to sugar-beet culture are due to the fact that a part of the 
work must be done by hand and is tedious; furthermore, the labor 
in connection with this crop is not continuous. For example, there 
is a period in the spring when considerable labor is required for the 
blocking and thinning of the beets, as shown in Plate III, figure 1. 
The work during midsummer is light, consisting of a little hoeing. 
In the fall there is another increase in the labor requirement, due to 
the harvest, followed by the winter months, when little or no field 
work in connection with this crop is done. The need for labor at 
harvest time is apparent, as the beets must be harvested promptly 
when they are mature. The reasons for pushing the beet harvest are 
several: Fall rains may set in and cause the roots to deteriorate in 
quality, the roots may be frozen in the ground if harvest is delayed, 
the mill must have sufficient roots to operate continuously, and the 
farmer must get the beet crop out of the way in order to do his other 
fall work. The question of obtaining and holding the necessary labor 
for the handling of this crop has been one of the serious problems in 
sngar-beet growing in this country. Beet labor may be classified 
under three heads—family labor, community labor, and hired labor, 
the latter being divided again into general labor, regular and tran- 
sient, and into contract labor. 

Family labor.—By this term is meant the labor furnished by the 
family which has contracted with the sugar company to grow the 
beets. It may be the family of the landowner or the family of the 
tenant. Usually the most successful operations in sugar-beet grow- 
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ing are in those localities where the labor is handled by the family 
of the grower. In those localities the beet acreage per farm is usually 
small and the beet labor is not burdensome. This class of labor is 
usually more vitally interested in the success of the crop than other 
_kinds of labor, and therefore greater pains are taken to produce and 
maintain good stands. 

Community labor—By community labor is meant the exchange of 
labor between the beet-growing families-in a given community. 
Usually not all the beets in a given community are ready to be 
thinned or harvested at the same time, and since both of these opera- 
tions must be done as promptly as possible when the beets are ready, 
it has been found advantageous for families in the same community 
to use the exchange-labor method in handling this crop. This ex- 
change system is not confined to the beet crop, but 1s a common prac- 
tice in many localities in carrying on all kinds of farm work which 
needs to be done quickly, such as haying and grain harvesting. 

General labor.—By general labor is meant that labor which is 
employed by the day, month, or year for the general farm work. 
Transient labor is that part of this labor that comes and goes with- 
out any certainty as to its permanency and with little responsibility 
as to the results of the work. It is seldom used in handling the 
sugar-beet crop, as it is not sufficiently dependable. All farming 
communities are familiar with this kind of labor to a greater or less 
extent. It is unreliable and unsatisfactory, but sometimes enables 
a farmer to get through a temporary rush period without serious 
damage to his crop. On many farms there are monthly or annual 
laborers who take part in all of the farming operations, including 
the sugar-beet work. Usually this class of labor is very satisfactory 
im the beet fields, and the farmers are fortunate if by the aid of their 
general helpers they are able to care for the beet crop in addition 
to the other work. 

Contract labor.—This is the most common class of labor employed 
to do the handwork in caring for the sugar-beet crop, and, as the term 
implies, the work is done under contract. The term “ contract labor” 
as used in this connection is often misunderstood. It is thought 
by some who are not familiar with beet-growing conditions that the 
so-called beet-labor contracts are decidedly to the advantage of the 
landowner or of the sugar company and that such labor is compelled 
to work under contract. Usually the sugar company has no interest 
in the contract labor except in helping the grower to get his work 
done at the proper time and in the best possible manner. The land- 
owner or beet grower desires a contract, so that he will be sure of the 
necessary ‘help in handling his crop at the proper time, but above 
all the laborers themselves desire a contract which specifies the 
number of acres of beets that a given individual, family, or other 
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group of workers will be permitted to handle and the price that 
they will receive per acre for their labor. These contracts are 
usually made with so-called labor families, although individuals 
and groups of individuals sometimes enter into the contracts. The 
labor families are usually in the cities during the winter, employed 
in mills or factories, and in the summer they go out and work in 
the beet fields. For their own protection they must have a con- 
tract before they can afford to leave their employment to take up a 
new line of work. Many of these. families return from year to 
year to work for the same beet growers. 

The contract labor usually covers all of the handwork used in 
growing the beet crop; namely, the blocking, thinning, hoeing, pull- 
ing, and topping. The landowner and tenant do all the teamwork, 
from the plowing of the land to the hauling of the beets to the 
sugar mill or loading station. 

The hand laborers usually work for a specified rate per acre, a 
part of which amount is furnished them after each operation. Occa- 
sionally they receive a specified bonus for each ton above a yield 
agreed upon. The object of this bonus is to encourage the laborers 
to maintain the best possible stands and to produce the highest pos- 
sible yield per acre. 


THE SUCCESSFUL GROWER. 


The successful production of sugar beets on any farm depends to 
a great extent upon the temperament of the farmer and upon his atti- 
tude toward the production of this crop. As in other lines of busi- 
ness, the man’s ability to conduct his business successfully is largely 
a matter of individual temperament, judgment, and ability to do 
the right thing in the right way and at the right time. There are 
many farmers, as there are many men in other lines of business, who 
are not adapted to the kind of work upon which they are engaged. 
It is not to be expected that these men would have any more success 
in the growing of sugar beets than in other lines of agriculture. 
Again, there are farmers well adapted by temperament to the par- 
ticular line of farming which they are following, but who would not 
be successful in some other line of agriculture; for example, a man 
might grow grain on a large scale and do it very successfully; he 
might not at all be adapted to dairying or to the feeding of live 
stock. Some people can not handle live stock successfully even 
though they have right ideas in regard to the handling of crops; 
likewise, the grain farmer may not be adapted to the growing of 
sugar beets. Frequently grain production is extensive rather than 
intensive, while sugar beets should be handled intensively rather than 
extensively. At any rate intensive methods should be employed in 
growing this crop. Some growers of the extensively grown crops, 
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like grains and forage, sometimes become very successful growers of 
sugar beets, but generally they prefer the line of agriculture which 
they have followed and from which they do not like to depart. 
The same is true of the live-stock man, although the man who han- 
dles live stock, especially dairy cows, is more inclined to take up the 
growing of such an intensive crop as sugar beets and is more apt to 
succeed in this line of agriculture than the grain or forage crop 
man. This does not apply, however, to the lve-stock man who 
grows for the market, and especially the man who produces or han- 
dles large herds of cattle. The point to be made in regard to the 
grower is that he must have the natural qualifications for intensive 
agriculture and must be fitted by training and -experience for the 
growing and handling of crops requiring intensive cultivation. 


DISEASES. 


Diseases are among the most apparent limiting factors in sugar- 
beet production. A. crop of beets that might otherwise be very 
profitable is frequently turned to a loss by some disease. The 
sugar beet, like all other plants, is subject to disease from the time 
it begins its growth until it is harvested; and even after the plants 
are harvested, if stored under certain conditions, the beets may 
decay to a greater or less extent, impairing or destroying their 
value for sugar-making purposes. Some of the diseases are well 
known and easily controlled; others, while known, are handled 
with difficulty; and still others are obscure as to their causes. The 
losses produced by diseases may be brought about by a destruction 
of the plant itself or by some injury which reduces the size or 
quality of the beet root. 

Damping-of —Among the diseases which attack the beet during 
the early stages of its growth is the so-called damping-off. There 
are several forms of this disease, due, apparently, to different organ- 
isms. Frequently the young beet plants turn black just at the 
surface of the gound, fall over, and die. Sometimes the entire 
root turns black and softens, and sometimes the blackening is con- 
fined to the outer layer or epidermis. In the latter case the beets 
frequently recover. This disease is caused either by a fungus or 
a bacterium which is in the soil or on the seed when planted. If 
the disease is widespread, so that the stand is seriously injured, the 
field should be disked and replanted. Damping-off is more common 
in the early spring, when the ground is damp and not thoroughly 
warm, but the disease will not occur unless one of the damping-off 
organisms is present. 

Nematodes.—The sugar-beet nematode is a minute wormlike or- 
ganism, sometimes called an eelworm, which attaches itself to the 
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root and when present in sufficiently large numbers retards the 
growth of the beet. There are several species of the nematode which 
attack the sugar beet, but only one is considered especially serious; 
hence, this species is known as the sugar-beet nematode (Zeterodera 
schachtii). This pest has been known for many years in Europe 
and has existed in isolated localities in this country for more than 
a decade. It is spreading, both by its own activity in certain stages 
of its existence and by being carried from the present infested areas 
by various agencies. The pest lives in the soil from year to year 
and travels slowly, so that the infested area is gradually increased, 
until frequently an entire field or even a group of fields may become 
useless from the standpoint of beet production. Unfortunately, this 
pest will attack many plants besides the sugar beet. This makes it 
extremely difficult to control by crop rotation, which is one of the 
best methods known for the control of many of our plant pests. 
However, there are numerous plants that the nematode attacks to a 
very slight extent or not at all. Again, the nematode passes through 
several stages of development; one of these is known as the brown- 
cyst stage. In this stage the nematode is very resistant to unfavor- 
able conditions and will remain alive in the soil for a number of 
vears; the exact length of time is not known. The Office of Sugar- 
Plant Investigations is making every effort to determine the crops 
that are resistant to the nematode under the local soil and climatic 
conditions where the nematode exists and also to determine the 
proper length of the rotation with these resistant crops, so that the 
nematodes will be reduced to such a small number that sugar beets 
may be grown with profit in spite of the pests. Various soil treat- 
ments also are being tested on nematode-infested areas. Some of 
these tests are very promising but will need to be repeated before 
anything definite can be said regarding their beneficial effects. 
Careful surveys have been made in some of the infested areas, and 
all fields or spots in fields containing nematodes have been listed and 
marked, either for study or for the purpose of growing crops other 
than sugar beets on them. A similar campaign is planned in the 
other infested areas where the sugar-beet nematode has gained a 
foothold, while a careful watch is being kept over all sugar-beet 
areas in order to detect and combat the pest on its first appearance. 
Curly-top—The curly-top is confined to the western part of the 
United States. So far as is known, it has not been seen in the east- 
ern portion of the sugar-beet area or in any of the beet fields of 
foreign countries. It has appeared in practically all States west of 
Minnesota and Iowa where sugar beets are grown commercially, 
although it has not been seen in all of the sugar-beet areas of the 
West. It is not due to unfavorable climatic or soil conditions; nor 
is it due to the kind or quality of seed used. It is connected in some 
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way with a so-called leafhopper, which appears to be only a carrier 
and not the real cause of this disease. A further study of curly-top 
has been undertaken by the Office of Sugar-Plant Investigations in 
cooperation with the Bureau of Entomology, in the hope of being able 
to determine the exact cause of the disease, and especially for the 
purpose of finding some practical means of control. Curly-top does 
not usually occur to any serious extent two years in succession in 
the same field, although there are some exceptions to this rule. Fre- 
quently it will occur over a given area, destroying or stunting to a 
worthless size practically all of the beets for a season and then 
almost entirely disappear, so that the next year beets of good tonnage 
and quality may be grown on the same fields. It is possible that 
there are other carriers besides the leafhopper and that certain soil 
and climatic conditions favor the development of this disease. The 
real cause, however, is undoubtedly organic in nature; it is probably 
either an organism or an organic compound; but until this cause is 
known little progress can be made in finding a reliable method of 
control. Curly-top has played an important part in closing at least 
two beet-sugar mills and has caused losses of hundreds of thousands 
of dollars in other localities. 

Root-rot.—There are several destructive diseases of the sugar beet 
known as root-rot. One of these is due to a fungus called Phoma 
and another is due to a fungus known as Rhizoctonia. Other root 
rots less extensive or lttle known are due to other fungi or to 
bacteria. The Phoma.rot seems to be more prevalent and more 
destructive than the Rhizoctonia. These fungi attack the beets in 
the field, usually in midsummer. Sometimes they destroy the plants 
before they are harvested, causing a serious loss to the grower. In 
other cases they make only a slight attack on the beet in the field, 
but develop more or less rapidly when the beet has been placed in 
storage, either for sugar-making purposes or for seed production. 
The Phoma fungus causes more loss to stored roots than any other 
agency, especially if the temperature favors the development of the 
fungus. These diseases are found in all parts of the sugar-beet 
area in this country and in Kurope. The most. successful means 
of combating the root-rot of beets in the field is crop rotation, 
and if it does not get started in the field there is little danger 
of its developing in storage. 

Leaf-spot.—Ywo fungi which produce spots on the leaves of beets 
are more or less general throughout the United States and Europe. 
One of these is known as Cercospora and the other as Phoma; the 
latter is the same fungus that produces the root-rot. When the 
spores of either of these fungi fall upon the beet ieaves and the con- 
ditions are favorable the fungus growth attacks the tissue of the 
leaf, producing distinct and characteristic spots. The Cercospora 


a 


NE PRA rat, 


48 BULLETIN 995, U. S. DEPARTMENT OF AGRICULTURE. | 


fungus does not generally attack any part of the beet plant except 
the leaf blade and the petiole, while the Phoma may attack leaf 
and root. If these fungi are present in large numbers they may 
do considerable damage to the beet crop. If the attacks are severe 
early in the season the growth of the beets is retarded, and conse- 
quently the yield is reduced. If the attacks do not occur until 
late in the season, after the beets have practically reached their 
normal growth the disease will reduce the sugar without appre- 
ciably affecting the tonnage. If these fungi attack the beets in 
midsummer both the yield and the quality will be generally reduced. 
These diseases may best be controlled by deep fall plowing and by 
crop rotation. Crop rotation is especially recommended where it 
can be practiced, but in cases where it is necessary to follow beets 
with beets after these diseases have appeared, the ground should 
be plowed in the fall to a good depth, not less than 12 to 14 inches. 
In fact, all plant-pathological problems, from a practical stand- 
point, are closely connected with the cultural phases of crop pro- 
duction. Production can not be successfully studied without a 
knowledge of the diseases affecting that particular crop, nor can the 
disease of a crop be intelligently considered with reference to con- 
trol measures except in conjunction with the cultural practices and 
with a knowledge of the conditions under which that crop is grown. 


INSECTS. 


The principal insects affecting sugar beets have been treated in 
various publications of the Bureau of Entomology. <A list of these 
publications is given at the end of this bulletin. Among the im- 
portant forms which affect the leaves are webworms and the beet 
army worm. In some localities blister beetles, leaf beetles, and local 
pests do considerable damage, mainly by destroying the foliage. 
They also have a retarding effect on the growth of the beet, but the 
principal injury is due to the destruction of the foliage and the con- 
sequent expenditure of energy and food required by the plant to 
produce a new set of leaves. Usually these insects start in small 
areas on one side or a corner of a field and spread rapidly. Of some 
species there are several generations in a season, and if weather con- 
ditions favor their development much damage is frequently done. 
In the case of insects working early in the season the tonnage of the 
beets may be greatly reduced, and if the insects continue until late in 
the season the sugar content also will be lowered considerably. 
Sugar-beet insects as a general rule are more or less local and are 
seldom very destructive for more than one or two years in succession. 

All biting or chewing forms of insects are susceptible to poisons 
and may be controlled by the use of arsenate of lead, Paris green, or 
other arsenicals. 
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The leafhopper, previously mentioned as a carrier of curly-top, is 
frequently very destructive indirectly. After feeding upon diseased 
plants it punctures the leaf blades or leaf stems of healthy beets with 
its slender beak and injects into the plant some substance or organism 
which exerts a decidedly unfavorable effect upon its growth. 

Among insects working in or near the roots are cutworms, wire- 
worms, and white grubs, all of which are very destructive. White 
grubs are abundant in sod land; therefore such lands should not be 
selected for growing sugar beets. Wuireworms and cutworms as a rule 
are more destructive early in the season while the beets are small. 
They frequently destroy the stand to such an extent that replanting 
is necessary. Cutworms come from the surface of the ground and 
cut off the plants during the night. Poisoned baits, prepared and 
applied according to directions which will be furnished by the 
Bureau of Entomology, are practically perfect remedies. Wire- 
worms usually follow the row of young beets when they have begun 
their work of destruction, and since they usually remain in a row a 
second planting should be made in the same direction, so that the 
rows are parallel and several inches from the original planting, with- 
out harrowing or disking. If this method is pursued the second 
planting will often become so large that little wireworm damage will 
be done. Other remedies, however, are necessary.® 

The false chinch bug is a serious enemy to seed beets, frequently 
appearing in immense numbers and working on the growing tender 
seed stalks and leaves. When present in large numbers it frequently 
absorbs by suction so much of the vital juices of the plant that either 
the seed stalks are destroyed or the seed fails to mature. This insect 
may be controlled in limited areas by the use of contact sprays, such 
as nicotine sulphate, 40 per cent, or fish-oil soap. The false chinch 
bug usually makes its first appearance on a small number of plants. 
Gathering the bugs from these plants and destroying them is very 
helpful in controlling this pest. 


BY-PRODUCTS. 


The principal by-products connected with sugar-beet growing and 
beet-sugar production are the beet tops, pulp, and lime. The first two 
of these have already been considered under live stock. ‘The lime is 
an important by-product of the mill used in purifying the juice in 
the process of separating the sugar from the nonsugars in solution. 
For this purpose limestone is obtained and burned. The limestone 
should be as pure as it is possible to find it and should be thoroughly 


’ See Bulletin 123, Bureau of Entomology, U. 8. Dept. Agr., ‘ A preliminary report on 
the sugar-beet wireworm,”’ 68 p., 28 pls., 9 figs. 1914. (Superintendent of Documents, 
Washington, D. C., price 25 cents.) 
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and evenly burned. The beet juice is treated with this burned lime- 
stone, and a large part of the mineral matter taken up by the beet 
plants in the process of growth combines with the hme and is removed 
by filtering. The lime is then washed out or otherwise removed from 
the mill and is known as waste lime or lime sludge. Large quantities 
of this material accumulate at the various mills and may be used as a 
soil improver and as a fertilizer. It is beneficial chiefly because of the 
lime, which tends to improve the physical condition of the soil, and 
shehtly because of the mineral matter that the lime has removed from 
the beet juice. The use of this material as a fertilizer has not become. 
general in this country. In some of the beet-sugar countries in 
Europe this by-product is all used in making commercial fertilizers. 
It is used in part as a filler in the manufacture of fertilizer and in part 
as a soil improver just as it comes from the sugar mill. It therefore 
has in this country two possibilities: First, it may be used just as it 
comes from the mill, and, second, it may be used in the manufacture 
of commercial fertilizers. When first removed from the mill it is wet 
and can be handled with difficulty, but it soon dries sufficiently to be 
handled readily, is friable and easily incorporated with the soil, and 
should all be used in improving farm lands. In some localities where 
the value of this material has been realized it is washed out and car- 
ried in ditches or flumes to the fields, where it is spread by the irrigat- 
ing water. In this way it may be handled quickly at a minimum cost, 
and if care is taken it may be evenly spread. As soon as the ground 
on which the lime has been spread is sufficiently dry it should be 
plowed and the lime thoroughly mixed with the soil. 

For sugar-beet culture there is very little danger of getting too 
much lime in the soil. Beets not only thrive well on limed soil. but 
the lime seems to have a beneficial effect under some conditions in 
retarding the development of certain plant diseases. 


ROADS. 


One of the most important factors in developing a_beet-sugar 
industry is that of roads. Certain localities otherwise adapted to 
sugar-beet growing have been found in which this crop can not be 
recommended or encouraged because of the condition of the roads. 
Fortunately the interest in roads curing the past few years has greatly 
reduced the number of such localities. Road building and sugar-beet 
culture have been mutually helpful. It is only by having good roads 
that crops which must be hauled to market in numerous heavy loads 
can be handled successfully; likewise, the demand that these crops 
have made for good roads has stimulated their building and improve- 
ment, as Shown in Plate VI, figure 2. 

There are three points to be considered in connection with roads 
as related to sugar-beet culture: (1) The length of the haul, (2) the 
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topography of the country, and (3) the nature of the roadbed. In 
general it has been found that 4 or 5 miles is the maximum distance 
that sugar beets can be hauled profitably. It is apparent that the 
distance depends to a great extent upon the topography and the 
nature of the roadbed. If the country is hilly, and especially if 
the hills are steep, it frequently is unprofitable to haul sugar beets. 

Unless at least 3 tons of beets can be hauled per load the condi- 
tions must be very favorable to make the handling of this crop 
profitable. In the survey by the Office of Sugar-Plant Investiga- 
tions, cooperating with the Office of Farm Management and Farm 
Economics, it has been found that, other things being equal, the 
cost of delivering beet roots increases directly with the distance. In 
this survey the topography and the care of the roadbed were practi- 
cally the same for all cases compared. It is apparent that it would 
be more expensive to haul a short distance over a poor or hilly road 
than several times that distance over a level stone road (Pl. VI, 
fig, 2.) In speaking of the hauling distance, reference is made not 
to the distance from the factory, but to the loading station or point of 
delivery. In this respect the grower near the sugar mill has no ad- 
vantage over the grower many miles away, provided the latter is near 
a beet dump. . 

The railroad haul is another point to be considered. As a rule, 
beets can not be transported more than 100 miles with profit, at least 
under normal conditions. There are, of course, circumstances under 
which longer hauls are permissible and profitable. Frequently in 
trying out a new sugar-beet section it is necessary to haul the roots 
several hundred miles, but in such cases it is not expected that any 
considerable profit will be obtained from these beets, and, in fact, 
they sometimes are transported long distances at a loss in order to 
aetermine whether beets of sufficient yield and quality to make beet 
erowing profitable can be grown in a given locality. The length of 
the railroad haul depends to some extent upon the local conditions, 
the returns that may be obtained, and whether the haul is over a 
single road or over two or more lines. 


CONTRACTS. 


All sugar beets grown commercially for sugar-makinge purposes are 
grown under contract. These contracts are issued by the sugar com- 
- pany and are signed by some official or agent of the company and 
also by the beet grower. The principal points covered in the con- 
tracts include the acreage to be planted, the price to be paid for the 
beets, the methods of handling the crop, the time of harvest, and the 
regulation of delivery. Contracts are necessary because a definite 
acreage of sugar beets is required in order to make a successful mill 
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run. Each mill should have enough raw material for at least a 100- 
day run, although the average operating period for 1920 was only 91 
days, as shown by Table IV. It would be a source of loss to the sugar 
company to undertake to operate a mill with beets enough for only 
50 days, or at half capacity. Knowing the average yield of beets per 
acre in a given locality, it is comparatively simple to determine ap- 
proximately the number of acres that will be required to produce a 
satisfactory run under normal conditions. Furthermore, it is im- 
portant that the sugar company shall have a written agreement or 
contract setting forth the time of delivery of the beets. Beet roots 
must be delivered in sufficient quantity to supply the mill from day 
to day. It is very expensive to close a mill and let it remain idle even 
for a few hours during the sugar-making period; hence, there must 
be some understanding with regard to the delivery of the beets. On 
the other hand, the beets must not be delivered too rapidly, since 
they might deteriorate in quality if stored too long, especially in 
certain localities or under certain climatic conditions where the spoil- 
ing of the beets before they could be put through the mill might be a 
matter of considerable magnitude. 

The growers require a contract because they must be insured a 
market for the beets at a fixed price. This is one of the few crops 
erown of a commercial scale in which the market price or at least 
the basis for fixing the price is known even before the seed is planted 
and for which there is no market of any importance except for sugar- 
making purposes. 

There are three general forms of contract so far as the price to 
be paid for beet roots is concerned, namely, the flat rate, the sliding 
scale, and the profit-sharing plan. This feature of the contract relat- 
ing to the price of beets differs with different companies and in dif- 
ferent localities. 

Flat rate—The flat-rate contract fixes a definite price which the 
farmers are to receive for the beets regardless of the quality of the 
roots. It is usually stipulated in the contract that the roots must 
possess a specified sugar content and purity in order to be accepted, 
but in all of the beet-growing areas there is no record that any 
sound sugar beets have been rejected because of poor quality. The 
advantage in this clause in the contract lies in the fact that the fields 
that are not testing as high in sugar and purity as is required by 
the contract can be held until a later date before harvesting. Usually 
the sugar content of the roots increases rapidly in the fall, so that 
a delay of a few days at or near harvesting time frequently means 
a decided increase in the sugar content and an improvement in the 
purity of the roots. The flat rate is the price per ton for the clean 
and properly topped roots. It differs in different localities and 
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varies from year to year in the same locality. The direction and 
extent of the variation depend upon labor conditions and upon the 
wholesale price of sugar. 

Sliding scale-——The second form of contract so far as the price of 
the beet roots is concerned is the so-called sliding scale. The other 
features in the contract, aside from the price to be paid for the beets, 
are usually the same as in the flat-rate contract. The sliding scale 
of beet prices is based either upon the percentage of sugar in the 
beet or upon the market price of sugar at a given time and place, 
or it is based upon a combination of the sugar in the beet and the 
price of sugar. In those contracts in which the scale of prices for 
beets depends upon the sugar content of the beet root there is a mini- 
mum price per ton for a beet of a given quality and an increased price 
per ton for each unit or fraction of 1 per cent of sugar in the 
beet above the minimum. The minimum price and the minimum 
quality of the root agreed upon differ in different localities, but are 
definitely stated in the contract. The rate of increase also varies in 
different localities; for example, one sugar company may agree to 
pay a minimum price of $5 per ton for beets testing 12 per cent 
sugar, while another company may agree to pay a minimum price of 
$6 per ton for a minimum of 14 per cent sugar content. They may 
also agree to increase the price 25 cents or 334 cents per ton for each 
per cent of sugar above the minimum. 

The price scale for beets, based upon the market price of sugar, 
Was in use in several localities for the first time in 1917. Since that 
date the price of sugar has played an important part in the price of 
beet roots in all sugar-beet areas. In these contracts the price of 
sugar at a given time and for a definite stated period is taken as the 
basis. If the price of sugar at the place and for the time specified 
is $6 per hundred, for example, the price paid for the beets will be 
6 per ton or $7 per ton, as may be agreed upon and specified in the 
contract. Usually a minimum price to be paid for the roots is stated 
in the contract with a stated increase for each unit of increase in the 
price of sugar. This would seem to be an equitable arrangement, 
since the greatest profit to the grower and to the sugar company 
would result when the price of sugar is high, and both would share 
the smaller profit or the loss when the price of sugar is low. 

Profit sharing.—tin the profit-sharing contract the grower is guar- 
anteed a fixed minimum price for beets, the sugar companies to ac- 
cept a minimum price for sugar, which presumably will give the 
grower and the sugar company approximately the same profit per 
ton of beets. It is further agreed that all profits in excess of the 
amounts above mentioned shall be divided equally between the 
grower and the sugar company. In areas where this contract or the 
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sliding scale contract is offered the grower, a flat-rate contract is 
available, if desired. 

Tare.—One of the important factors in handling sugar beets is 
that of tare, and it forms an important clause in the contract. Tare 
consists of two distinct parts, one of which is the dirt which clings 
to the beet roots when delivered, and the other is the part of the 
crown that is sometimes left on the beet when the beet is topped. 
Tare is obtained by taking a sample from a load of beets and weigh- 
ing it carefully. The dirt is then removed from this sample, usually 
by means of a stiff brush, and the beets, if not properly topped, are 
correctly topped and the cleaned, topped roots again weighed. The 
difference between the original weight of the sample and the clean, 
properly topped beets is the tare. This is usually reduced to a per- 
centage, and the entire load is tared on the basis of the sample tared. 
Most sugar-beet tare houses are provided with scales that give a 
direct reading of the percentage of tare for each Sue as it is 
weighed. 


>- 


AREA COMPETITION. 


Competition for acreage between adjacent sugar-beet areas secured 
by different sugar companies may or may not be of advantage to the 
beet-sugar industry as a whole, and consequently may or may not 
be beneficial to beet growers residing within those areas. If the 
acreage In a given area is sufficient to support two mills, for example, 
the competition in securing acreage for each of these mills may, if 
properly handled, stimulate the development of. the industry in that 
area. If, on the other hand, a sugar mill is established in a given 
area having a hmited sugar-beet acreage, due regard being had for 
proper crop rotation, and a second mill is built in the same area, 
the results may be disastrous to both of the mills and may result 
in retarding or preventing the development of the beet-sugar in- 
dustry in that locality. 

In all lines of business, competition is desirable under certain con- 
ditions, but in the beet-sugar industry a certain acreage of beets is 
necessary to enable a sugar mill to operate on a profitable basis. If 
a competing mill draws upon the beet acreage in a given locality to 
such an extent that the raw material is not sufficient to provide a 
satisfactory and profitable run for either of the mills, one or both 
of them must necessarily suspend operations. This result must lead 
to disappointment and financial loss on the part of those who have 
invested in the mills, and it deprives the growers of the benefits of 
sugar-beet production, inasmuch as the closing of the mills must 
necessarily leave the growers without a market for their product. 
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Sugar-beet producing areas may sometimes be extended by bring- 
ing in lands not previously under cultivation, by the development or 
extension of suitable means of irrigation, or by instituting or extend- 
ing a suitable drainage system which will reclaim lands not now 
under cultivation. In this manner areas that are now capable of sup- 
plying but one mill with raw material may eventually be made to 
supply two. or more mills. In all cases the necessary acreage for the 
maintenance of a mill should be in sight, without injury to existing 
mills or to local growers, before any money is expended in the erec- 
tion of another mill. If this point is kept in mind, some of the finan- 
cial losses and disappointments which investors have experienced in 
the past will be avoided. 


: SUGAR-BEET SEED. 


One of the most important factors influencing beet-sugar produc- 
tion is that of seed. Not only must there bean adequate supply of 
seed to plant the necessary acreage for each sugar factory, but the 
seed must be of high grade; that is, it must be capable of germinating 
so that a good stand will be produced, and it must be capable of pro- 
ducing beets of satisfactory yield and quality. The present varieties 
of sugar-beet seed are apparently very much mixed, as indicated by 
commercial fields in all parts of the beet area. Efforts are being 
made at each of the beet-seed stations of the Office of Sugar-Plant 
Investigations to produce distinct strains of sugar beets of high 
quality for commercial planting. An endeavor is being made to in- 
crease the yield and quality of the seed and to establish an American 
beet-seed industry capable of meeting all domestic requirements. 

Imported seed.—Until within recent years practically all sugar- 
beet seed planted in the United States was imported from Europe. 
This imported seed consisted of more than 20 so-called varieties, 
many of these varieties being simply strains bearing the name of 
the growers or the locality where the seed was produced. There ap- 
pears to be little difference in results between the varieties imported. 
More seems to depend upon soil and climatic conditions and the cul- 
tural methods used in growing the crop than upon the particular 
variety of seed used. 

Home-grown. seed—In recent years efforts have been made to 
produce American strains of sugar-beet seed and to produce them 
in commercial quantities in this country. In 1917 about 5,000 acres 
of beet seed were grown, yielding about 55,000 sacks of seed, and a 
still larger crop of American-grown seed has been produced with 
each succeeding year. In 1920 about one-third of the sugar-beet seed 
required by American growers was produced in the United States. 
Even with an increased home production, we must continue for some 
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time to look to foreign countries for a considerable part of our 
beet-seed supply. To make our beet-sugar industry safe and to insure 
American growers of sugar beets an adequate supply of high-grade 
seed free from the seed of stock beets we should produce annually 
from 16,000 to 20,000 acres of beet seed. This acreage must neces- 
sarily be increased from year to year to care for the constantly in- 
creasing acreage of sugar beets if the American beet-sugar industry 
is to be made safe and permanent. 


PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRI- 
CULTURE RELATING TO SUGAR AND ITS PRODUCTION. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION. 


Sugar and Its Value as Food. (Farmers’ Bulletin 535.) 

Sugar-Beet Growing under Irrigation. (Farmers’ Bulletin 567, second revision. ) 

Sugar-Beet Growing under Humid Conditions. (Farmers’ Bulletin 568. second 
revision. ) 

Leaf-Spot: A Disease of the Sugar Beet. (Farmers’ Bulletin 618.) 

Grasshoppers and Their Control on Sugar Beets and Truck Crops. (Farmers’ 
Bulletin 691.) 

The False Chinch Bug and Measures for Controlling It. (Farmers’ Bulletin 
762.) 

Control of the Sugar-Beet Nematode. (Farmers’ Bulletin 772.) 

Sugar-Beet Sirup. (Farmers’ Bulletin 823.) 

Rodent Pests of the Farm. (Farmers’ Bulletin 932.) 

Saving Man Labor in Sugar-Beet Fields. (Farmers’ Bulletin 1042.) 

Beet-Top Silage and Other By-Products of the Sugar Beet. (Farmers’ Bul- 
letin 1095.) 

Sugar-Beet Seed Growing in the Rocky Mountain States. (Farmers’ Bul- 
letin 1152.) 

The Sugar-Beet Nematode in the Western United States. (Farmers’ Bulletin 

_ 1248.) : 

Loss in Tonnage of Sugar Beets by Drying. (Department Bulletin No. 199.) 

Conditions Influencing the Production of Sugar-Beet Seed in the United States. 
(Separate 503° from Yearbook for 1909.) 

The Present Status of the Sugar-Beet Seed Industry, in the United States. 
(Separate 695 from Yearbook for 1916.) 

Destroying Rodent Pests on the Farm. (Separate 708 from Yearbook for 1916.) 

Statistics of Crops Other than Grain Crops. (Separate 720 from Yearbook for 
1916. ) : 

Sugar Supply of the United States. (Separate 756 from Yearbook for 1917.) 

Thrips as Pollinators of Beet Flowers. (Department Bulletin No. 104.) 

Farm Practice in Growing Sugar Beets for Three Districts in Utah and Idaho, 
1914-15. (Department Bulletin No. 693.) 

Farm Practica in Growing Sugar Beets for Three Districts in Colorado, 1914- 
15. (Department Bulletin No. 726.) 

Farm Practice in Growing Sugar Beets in the Billings Region of Montana. 
(Department Bulletin No. 735.) 

Farm Practice in Growing Sugar Beets in Michigan and Ohio. (Department 
Bulletin No. 748.) 

Farm Practice in Growing Sugar Beets in Three California Districts. (Depart- 
ment Bulletin No. 760.) 

Farm Practice in Growing Field Crops in Three Sugar-Beet Districts of Colorado. 
(Department Bulletin No. 917.) ; 
The Agricultural Situation for 1918, Pt. III, Sugar. (Secretary Circular No. 86.) 
Sugar Supply of the United States; Its Extent and Distribution on August 31, 

1917. (Secretary Circular No. 96.) 
Di 
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PUBLICATIONS FOR SALE BY THE SUPERINTENDENT, OF DOCUMENTS, GOVERN- 
MENT PRINTING OFFICE, WASHINGTON, D. C. 


The Sugar Beet: Culture, Seed Development, Manufacture, and Statistics. 
(Farmers’ Bulletin 52.) Price, 5 cents. 

Irrigation of Sugar Beets. (Farmers’ Bulletin 392.) Price, 5 cents. 

Statistics of Sugar in the United States and Its Insular Possessions, 1881-1912. 
(Department Bulletin No. 66.) Price, 5 cents. 

Field Studies of the Crown-Gall of Sugar Beets. (Department Bulletin No. 
208.) Price, 5 cents. 

The Sugar-Beet Thrips. (Department Bulletin No. 421.) Price, 5 cents. 

Production of Sugar in the United States and Foreign Countries. (Department 
Bulletin No. 473.) Price, 10 cents. 

The Beet Leaf-Beetle. (Department Bulletin No. 892.) Price, 15 cents. 

Curly-Top, a Disease of the Sugar Beet. (Bureau of Plant Industry Bulletin 
NOs) Sericesmloxcents: 

The Curly-Top of Beets. (Bureau of Plant Industry Bulletin No. 181.) Price, 
15 cents. 

A Biochemical Study of the Curly-Top of Sugar Beets. (Bureau of Plant In- 
dustry Bulletin No. 277.) Price, 5 cents. 

Experiments with Sugar Beets in 1893. (Bureau of Chemistry Bulletin No. 39.) 
Price, 5 cents. 

The Influence of Environment upon the Composition of the Sugar Beet, 1902, 
Including a Study of Irrigated Sections. (Bureau of Chemistry Bulletin No. 
78.) Price, 5 cents. 

Analyses of Sugar Beets, 1905 to 1910, together with Methods of Sugar Deter- 
mination. (Bureau of Chemistry Bulletin No. 146.) Price, 10 cents. 

[The Beet Army Worm.] Jn Proceedings of the Twelfth Annual Meeting of the 
Association of Eeonomic Entomologists. (Bureau of Entomology Bulletin 
No:.26, p. 79.) Price, 10: cents. +3 

A Brief Account of the Principal Insect Enemies of the Sugar Beet. (Bureau of 
Entomology Bulletin No. 43. Price, 5 cents. 

The Sugar-Beet Crown-Borer. Jn Some Miscellaneous Results of the Work of 
the Bureau of Entomology. (Bureau of Entomology Bulletin No. 54, pp. 34- 
40.) Price, 10 cents. 

The Beet Army Worm. Jir Report on- Miscellaneous Cotton Insects in Vexas. 
(Bureau of Entomology Bulletin No. 57, pp. 35-36.) | Price, 5 cents. 

The Leafhoppers of the Sugar Beet and Their Relation to the * Curly-Leaf ” 
Condition. (Bureau of Entomology Bulletin No. 66, part 4.) Price, 10 certs. 

The Hawaiian Beet Webworm. (Bureau of Entomology Bulletin No. 109, part 
1.) Price, 5 cents. 

The Southern Beet Webworm. (Bureau of Hntomology Bulletin No. 109, part 2.) 
Price, 5 cents. F 

The Sugar-Beet Webworm. (Bureau of Entomology Bulletin No. 109, part 6.) 
Price, 5 cents. 

A Preliminary Report on the Sugar-Beet Wireworm. (Bureau of Entomology 
Bulletin No. 123.) Price, 25 cents. 

Utilization of Residues from Beet-Sugar Manufacture in Cattle Feeding. (Sepa- 
rate 137 from Yearbook for 1898.) Price, 5 cents. 

Relation of Sugar Beets to General Farming. (Separate 320 from Yearbook 
for 1903.) Price, 5 cents. 

Progress of the Beet-Sugar Industry in the United States in 1909. (Report No. 
92°)) sericee, 10) cents? 
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EXTENT TO WHICH FLUSHING IS PRACTICED IN THE UNITED STATES. 


HE BELIEF that extra feeding of ewes at the time they were 
bred would result in larger yields of lambs has long been held 
by students of sheep husbandry. Feeding for this purpose is 

commonly called “flushing.’”’ Though flushing has been practiced 

~ by a few breeders of purebred sheep, it has not been generally or 
seriously considered by flock owners producing market lambs. 
Practically no figures or results of experiments have been obtainable 
as to the extent of increase in the lamb crop that could be obtained 
by flushing the ewes. 

This bulletin presents the results of five years’ experiments in flush- 
ing ewes, covering a total of 302 matings. These experiments were 
conducted on that portion of the Bureau of Animal Industry farm at 
Beltsville, Md., known as ‘“‘Sheep Acres,’’ and at the United States 

Morgan Horse Farm, Middlebury, Vt. There is added a discussion 
of other matters to be considered in endeavoring to obtain maximum 
yields of lambs. é 


1R. B. Millin, now of the Montana Agricultural College, assisted in the early development of the experi- 
ments reported in this bulletin. 
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FACTORS INFLUENCING SIZE OF LAMB CROP. 


The size of the lamb crop is dependent upon two things—the num- 
ber of dry ewes (those not having lambs) and the number of twins 
and triplets.. Under ordinary farm-flock conditions the proportion of 
dry ewes is insignificant. In range flocks, however, it is a principal 
cause of lower lamb yields, and it is often impossible to furnish the 
feed necessary to put the ewes into condition to make sure of their 
getting in lamb. 

The advantages of flushing are to be obtained principally through 
an increased number of twins. It has not been proved that the sire 
influences the number of twins occurring among his offspring. The 
production of twins or triplets is determined chiefly, if not entirely, 
by the ewe. Twins may result in either of two ways. First, two 
developed ova (eggs) may be discharged from the ovaries during the 
period of heat. Second, a single fertilized ovum may become divided 
at an early stage and each part develop a fetus. The first is believed 
to be the more common cause of twins. The production of a second 
or third ovum is thought to be largely influenced by the condition 
of the ewe and on this basis the connection between flushing and twin 
births is rendered very clear. 

To show the connection between production of twin lambs and 
maturing of extra ova, Marshall? slaughtered 55 Black-faced High- 
land sheep shortly after breeding and examined the ovaries to learn 
the number of ova that were produced. His findings were as follows: 


1 ruptured follicle in one ovary—l ovum produced......-.......-------+-- 42 cases. 
iruptured follicle imseach ovary—2 ova. prodwced's-<: 22.535 3-2 ee 7 cases. 
2 ruptured follicles in one ovary—2 ova produced...........-.-..--.-+---- 5 cases. 
2 ruptured follicles in one ovary and one in the other—3 ova produced.... 1 case. 


In this case if the ewes had been kept and if all the ova had been 
fertilized and all developed normally, the result would have been 42 
single lambs, 12 pairs of twins, and one set of triplets, a total lamb 
crop equal to 125.4 per cent of the number of ewes bred. The report 
of this experiment states that this is higher than the ordinary returns 
from flocks of the breed and that apparently under ordinary condi- 
tions some of the ova do not produce lambs. 

It is a common observation that the twin lambs in a flock are pro- 
duced chiefly in the early part of the lambing season. In 302 cases 
of lambing in purebred Southdown ewes used in experiments con- 
ducted by the Bureau of Animal Industry and extending over five 
years, 78 per cent of the ewes dropping twins lambed during the first 
half of the lambing period. 

The explanation of these facts must be found in one of two things, 
either of which has an important relation to management for maxi- 


2 The Gistrous Cycle and the Formation of Corpus Luteum in Sheep. In Philosophical Transactions of 
the Royal Society, Series B, No. 196. 


FLUSHING TO INCREASE LAMB YIELDS. 3 


mum lamb yields: (1) The ewes that are in the best nourished condi- 
tion and therefore more likely to produce two ova are also those 
first to come in heat and get in lamb, or, (2) the feed and pasturage 
are more nutritious early in the season and cause production of more 
ova by the ewes bred at that time. 

In the Bureau of Animal Industry experiments the use of rams 
began about September 7 to September 10, but in most cases only 
one or two ewes were bred during the first 10 days. It therefore 
seems that the ewes ordinarily bred first are those that owing to 
their better physical condition first come in heat at the beginning 
of the breeding season, and that their condition is at once the cause 
of their showing heat earlier and their producing twins. 

An overfat condition may derange the normal action of the ova- 
ries even more seriously than a thin condition. It seldom occurs 
except in stock fitted for show or in ewes that have missed getting in 
lamb and grown fat while running dry. In our experiments there 
have been some rather fat dry ewes which got in lamb as readily as 
other ewes. They were not allowed grain, however, and had plenty 
of exercise. 


RESULTS OF EXPERIMENTS IN FLUSHING EWES. 
GENERAL PLAN OF THE EXPERIMENTS. 

The experiments were made with purebred Southdown ewes, all 
of which had been bred in the Bureau of Animal Industry flocks. 
The number of animals was 302, divided into 17 lots, of which Lots 
1, 2, 5, and 6 were at the Morgan Horse Farm, Middlebury, Vt., 
and Lots 8, 4, 7, 8, 9, 10,:11, 12, 18, 14, 15, 16, and 17 at the bureau 
farm, Beltsville, Md. The ewes were usually in good condition com- 
pared with general farm flocks, which it is thought would tend to 
lessen the effect of flushing. 

In all the tests the lots of ewes were dade with careful regard to 
age, number of lambs dropped in previous years, gain in weight prior 
to experiment, and the rams to which bred. As it was necessary to 
use a number of different rams in each flock, hand breeding? was 
followed, which with the use of teasers* made it possible to record 
the date of each service and at the same time mate each ewe to the 


ram desired. Approximately the same number of ewes in each lot. 


were bred to each of the rams used that season. In one case the 
proportion was disturbed because one of the rams was not a sure 
breeder and some of the ewes booked to him did not get in lamb. 
Such cases were eliminated from the experiment. The data given 
are in all cases for ewes having lambs. The matter of dry ewes and 
the influence of rams upon the lamb yield are discussed separately. 


3“ Hand breeding” is a term applied to the individual mating of a ram and ewe outside the flock. 
4“ Teaser” applies toa ram used in a flock for the purpose of indicating the ewes which arein heat. Copu- 
lation is prevented by an apron tied around the ram’s body. 
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The amount of grain fed was never less than one-half pound per 
ewe daily; in a few cases it was as much as three-fourths of a pound. 
The grain mixture used is given in Table 1. The gains shown are 
the averages for each lot, each ewe’s gain covering the period 
from one to two weeks prior to the dates the rams were first used up 
to the date of the service to which she lambed. 

It was planned to hold the unflushed lots without making any gains 
in weight during the breeding season. Except in the case of Lots 11 
and 14, the pasturage was the same for the flushed and unflushed lots. 
There was considerable irregularity in the gains of individual ewes. 
Some of those in the unflushed lots made quite large gains, while 
some in the flushed lots made little or no gain. However, the fact 
of having grain feed may be considered to result in a more highly 
nourished body condition, even if not reflected in gains in weight. 


In all the Vermont flock tests, all lots were run on blue-grass pas- 
tures. All the lots in the Maryland flock were grazed on forage 
crops, soy beans being chiefly used during the breeding season. 

NUMBER OF LAMBS DROPPED. 

An average increase of 18.1 per cent.in the number of lambs dropped 
was obtained as a result of flushing in the experiments here reported. 
This figure applies to 302 lambings of 148 different ewes used in the 
fall breeding seasons of 1916 to 1920, inclusive, and includes the total 
number of lambs dropped, living or dead, the percentage being based 
on the number of ewes having lambs. 

As shown in Table 1, the smallest result from flushing obtained in 
any one of the separate trials was 3.2 per cent. This was in the case 
of Lots 5 and 6, bred at the Morgan Horse Farm, Middlebury, Vt., in 
the fall of 1917. Both lots of ewes were in very good condition and 
ran on similar grass pastures. Although fed grain (14 parts corn, 5 
parts bran, 1 part linseed-oil meal) at the rate of one-half pound each 
daily, the flushed lot made an average gain of only 6.3 pounds per 
head from September 10 until they were in lamb, while in the corre- 
sponding time the ewes not fed grain gained 4.6 pounds per head. 

The most pronounced effects of flushing are seen by comparing 
Lot 3 with Lot 4 and Lot 9 with Lots 10 and 11. In the case of Lots 
3 and 4, both of which were in quite low condition when breeding 
commenced, there was an increased gain of 12.38 pounds in weight in 
the flushed over the unflushed lot and an increase of 30 per cent in 
lambs dropped. In the second instance the 15 unflushed ewes (Lot 
9) gained 3.03 pounds each from September 10 to the time of getting 
in lamb, the average date of which was October 5. This lot produced 
120 per cent of lambs. During the same time 150 per cent of lambs 
was yielded from a lot of 14 ewes (Lot 10) receiving grain, and 145.5 
per cent for 11 ewes (Lot 11) kept on sufficiently good pasture to 
cause them to gain 10.96 pounds each from September 10 until in 
lamb, the average date being October 14. 


YIELDS. 


FLUSHING TO INCREASE LAMB 
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Breeds having a larger proportion of twin births than the South- 
downs can be expected to give larger returns from flushing. Also, 
most farm ewes should show larger increases in lamb yields as a 
result of flushing than were obtained in these experiments because 
of the fact that ordinarily they are thinner at the time of breeding. 


RELATION OF WEIGHT GAINS TO NUMBER OF TWINS. 


Individual weights of the ewes were kept, and these permit an 
analysis of the relation between actual gains and numbers of twins 
produced. 

Of 30 cases in which ewes lost 1 to 7 pounds during the breeding 
season, twins were produced by 11, or 37 per cent. 

Of 133 cases in which ewes gained up to 7 pounds during the breed- 
ing season, twins were produced by 45, or 34 per cent. 

Of 74 cases in which ewes gained 7 to 30 pounds during the breed- 
ing season, twins were produced by 33, or 44 per cent. 

These results suggest that in order to produce the largest number 
of twins, ewes should gain 7 pounds or more. 


FEED FOR FLUSHING. 


With regard to kinds of feed most effective and most economical 
for use in flushing, no data have been obtained except in the cases 
of Lots 11 and 14. These lots had first access to good growths of 
soy beans, while the grain-fed lots and the unflushed lots followed on 
the same grazing after the pasture-flushed lots were moved forward. 
The difference in the grazing so obtained caused Lot 11 to gain 3 
pounds more than Lot 9 in 1918 and Lot 14 to gain 4 pounds more 
than Lot 12 in 1919. Im 1918 the pasture-flushed Lot No. 11 pro- 
duced 4.5 per cent fewer lambs than the grain-flushed Lot No. 10, 
while in 1919 the pasture-flushed Lot No. 14 produced 4.8 per cent 
more lambs than the grain-flushed Lot No. 13. 

This would indicate that there is no decided advantage in the 
kind of feed used in flushing other than the saving in labor and 
more expensive grain feed when pasture flushing is practiced. There 
are times, however, owing to unfavorable weather, when good pas- 
ture is not available and pastures are too short even to hold ewes 
at their initial weight. In such cases grain could no doubt be 
economically used. 

EARLINESS OF LAMBING. 


In addition to the increase in the number of lambs from flushed 
ewes, it has been believed that the extra nourishment brought the 
ewes in heat earlier and thereby resulted in earlier lambs. This is a 
reasonable expectation when the rams are in service at the beginning 
of the breeding season. 
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In all but two cases flushed ewes came to the first service earlier 
than those unflushed, the time ranging from one-half day to 8 days. 


UNIFORMITY OF LAMBS’ AGES. 


Having all the lambs of about the same age is a great advantage 
in marketing and flock management. Since flushing brings ewes to 
service earlier, it should be a great aid in preventing late lambs. 
This expectation was not realized, however, in the experiments. 
More of the cases of not getting in lamb until the second or third 
service occurred among the flushed ewes and was of course followed 
by a larger proportion of late lambs. 

The number of ewes lambing to each successive service in each 
year is shown in the following table; the ewes which were bred after 
being interchanged between lots are not included: 


TasLE 2.—Number and per cent of ewes getting in lamb at each service. 


Unflushed lots. Flushed lots. 
| Lise 
Year. : Service. E | Service. 
Wot Ew es fax tk Lot na Meenas 
No. lot | | | | No. lot | | 
OL asta edhe sce inAthenlgoths "| Ist. | 2d. | 3d. | 4th. | 5th. 
| | 
| | | 
TONGE Eee 1 15 Sis 5 2 0 0 2 25 10 10 bell —i5 1 
3; 10 0| 4 5 1 0 AN NBN she 7 1 0 0 
UO aeree ences 5 19 NS 3 © 0 6 208 5: 3 2 0 0 
7 U7 Oye oe dk Rabe. ah 0 8 1B) 'G 3 Bie 5k 0 
ONG hae os 9 15 14 1 0 0 0 10 14 11 3 0 0 | 0 
PUMA beds 282 S| ASC EU aie, 0 tae Re eS 11 11 7 2 1 ib 0 
HO TQ ale 12 25 13 9 2 1 0 13 Ml 3G 7 6 2 0 
eae (oe sans ligt a aie elt os Msi lt Rl || <1 3 Galan 0 
AOD) Pane se 15 20 11 8 0 1 0 16} 20 TARE es Seeba| E HN ayl 0 
ws RNIN ee ee 8 pieseeel a ce | ier Ts en | STC 16 Oi ah 1 1 
arena | | | | 
Total |e 121 68 | 34 15 4 Ones: 176! 96| 46 25 ule 2 
LI RCsinlls De Reclenene 56 28 13 | 3 (3) ees | 55 | 26 14 | 4 il 
) ( i 


TWIN PRODUCTION AS AFFECTED BY AGE OF EWE. 


Flock records of the Bureau of Animal Industry show a gradual 
rise in the proportion of twins born until the ewes are 5 and 6 
years old. There is a possibility that this is due in part to elimination 
of ewes not dropping twins. In our experimental flocks, however, 
ewes have never been discarded on that account, although some ewes 
have been kept to advanced age that might have been disposed of 
one or two seasons earlier if it had not been for their marked prolifi- 
cacy. The figures given in Table 3 for ewes over 6 years old may, 
therefore, have been to a slight extent affected by selection. The 
data given include nine years’ records. The ages are those at time 
of lambing and not at time bred. 
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TABLE 3.—Effect of age of ewes on per cent of lambs dropped in experimental flocks. 


| 
Cases of | Lambs ] | Cases of | Lambs 
|| 


Age of ewes. lambing. | dropped. || | lambing. | dropped. 


Years. Per cent. 
PETS SISA RS ENE IE Bee ase 49 161. 2 
Sitar eae Mien cases ere ee 390 142.8 
Ais 32 SPSS ee eRe Ente 22 113.6 
Deo oo ie oes 2s PEE eee 8 162.5 


TWIN PRODUCTION AS AFFECTED BY BREED OF EWE. 


Evidence as to inheritance of fertility makes it appear that vari- 
ous breeds or strains have each an inherited limit of fertility and that 
the obtaining of the full possibility in any one season will be deter- 
mined by the extent to which the conditions and management favor 
the full utilization of the inherited capacity. 

Records of actual returns from 189 flocks representing 9 breeds for 
the seasons of 1919 and 1920 were obtained by the Animal Husbandry 
Division through the kindness of breeders who reported. The aver- 
age per cent of lambs in proportion to ewes, lambing in the spring, is 
shown below, also the separate record of the 2-year-old ewes (drop- 
ping lambs the first time) and the highest flock average reported for 
each breed. The table gives the average of the two seasons’ reports. 
The high return for the breed is for a single season. 


TaBLE 4.—Record of lamb crops, by breeds, from 189 flocks. 


[Average of seasons 1919 and 1920.] 


2-year-old ewes. Aged ewes. Total ewes. | Highest flock. 
| 

Breed. Flocks. | vee Bae | | PR 
Lambs | ambs ambs ambs 
Ewes. dropped. Ewes. laropped.| EWS: ldropped.| EWS: dropped. 
Number .| Number .| Per cent.| Number. Per cent.| Number. Per cent.. Number.|Per cent. 
Dorset seen essen ee 26 215 146 | 566 163 781 158 6 200 
ihincolneeensssee =e i 40 145 106 161 146 157 il 191 
Oxfords eee eee 18 96 144 214 156 310 152 6) 200 
Southdown..-..---.- 27 138 143 378 153 516 151 6 200 
Hampshires ses 26 549 139 857 148 1, 406 144 6 200 
Cotswold!a28e-e-ee- 16 91 135 190 148 281 144 23 200 
Shropshire==252 523. - 25 167 . 134 402 154 566 149 6 183 
AUNISB eee eee eee 16 84 123 184 149 268 141 8 200 
Rambouillet.......- 24 186 111 667 125 853 122 9 177 


TWIN PRODUCTION AS AFFECTED BY SIRE. 


A study of 334 cases of lambing from the services of 5 rams, none 
of which were used less than three seasons or on less than 20 ewes, does 
not indicate any important variation in proportions of twins that can 
be attributed to the sire. Such differences as were shown in the 
average number of lambs per service for each sire appeared to be due 
to differences in the ewes to which they were bred. Records of 380 
lambings from services of 8 different sires were studied in relation to 
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the ages of the rams at the time of service. The results did not show 
any connection between age of sire and number of twins among 
his ‘‘ get.”’ 

Overworked or run-down condition of a ram may result in a smaller 
lamb crop through a lack of numbers or of vitality of the sperm cells 
in the seminal fluid. Such a lack is most likely to occur in the case 
of ram lambs running in a flock with the ewes, and it would be more 
likely to result in ewes not getting in lamb than in a decreased number 
of twins. Though improbable, it is possible that a ewe might pro- 
duce two ova and have one of them fail to become fertilized because 
of a lack in the number or vitality of the sperm cells. 


BREEDING FOR TWIN LAMBS. 


It appears quite logical to suppose that the proportion of twin 
births in a flock can be increased by selecting, for breeders, rams and 
ewes themselves born as twins. However, the facts do not bear 
out such a supposition. This does not preclude the possibility of 
increasing lamb yields by breeding, but selection for this purpose 
should be based on average yields of different strains rather than on 
records of individuals. 

The fact that a ram was born as a single or as a twin can not reason- 
ably be expected to have any relation to the number of twins among 
his offspring. The function of the sperm cells of the male is to 
fertilize the ova produced by the female, and under ordinary condi- 
tions the number and strength of the sperm cells is many times greater 
than actually needed. 

It is reasonable, however, to expect a son of a ewe that is a regular 
producer of twins to transmit some or all of his dam’s capacity to 
his daughters. Any ewe’s inheritance of capacity for bearing twins 
must therefore be traced through the prolificacy records of her female 
ancestors. 

In the breeding of the bureau’s purebred Southdown flock, records 
have been obtained of 458 cases of lambing which include only ewes 
that have dropped lambs at least three times. A few of the ewes 
had eight or nine lambing records. The relation of the production 


of these ewes, the fact of their having been born as single or twin 


lambs, and also whether their sires and dams were born as singles or 
twins are shown in Table 5. It must be remembered that the fact of a 


ram or a ewe having been born as a single or twin is in itself an~ 


incomplete record of the dam’s productive capacity. 

As shown in the table twin-born ewes were found to be 4.7 per cent 
more prolific than those born singles. The highest record, however, 
is from ewes born as singles with both parents twins, and the second- 
- highest record is for single-born ewes by single sires from twin dams. 
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There does not appear to be any connection between lamb produc- 
tion and the fact of sires and dams having been singles or twins. 


TapLe 5.—Effect of breeding on twin production of Southdown ewes in Government flock. 


Ewes’ breeding. of 
2 of ewes lambings dropped 
| | 
Born twins: | Per cent. 
Siresitwins, dams; twins seseereee oe soos ce aise = « nis SEER Se eee eee 3 | 12 133 
Sires singles, dams twins........_......-- 18 | 84 142.9 
Sires twins, dams singles 3 | 12 116.6 
Siresisinglesdams'singlestasmmee sc no kcee snsosen Saree eee ne dees | 27 | 134 142.5 
Average for twin ewes --...-- ROSE A. ee Noa ee ene eee ne oe eee ei se | eee 140.9 
Born singles: 
Sires\twins,GamsitwanSeeseert sess eel. Sole a fee ee a a eae 4 14 157.1 
Sires'singles ;damsiiwinSae os scicets oe soca sce no Sees eee eee 12 70 145.7 
Sires twins ;damsisimelesmec reer mean cc cae siete eee eae oe eee 4 21 109. 5 
Siressinglessdamsisingles eo sek ssees2 2. 22 cd 2 SEs es ae eee 24 111 132.7 
Average for SInglee wes Ji .sccce~ o 25 cod one Vee See Noe Senn ot son eee eee Cee 136. 2 


A safer way of appraising the possibility of increasing twin pro- 
duction by selection is to take into account the full records of female 
ancestors rather than a single birth in which the particular sire or 
particular dam was produced. 


VALUE OF TWIN LAMBS IN COMPARISON WITH SINGLES. 


_ Sheep raisers differ in their ideas of the desirable size of the lamb 
crop. At one extreme are ranchmen chiefly interested in wool: pro- 
duction who consider twins as undesirable because feed conditions 
are unfavorable to a ewe’s furnishing more than sufficient milk for 
one lamb. Even in such cases, however, it is always likely that a 
number of ewes will lose their lambs and a corresponding number of 
pairs of twins would allow transferring one from each pair of twins 
to a ewe in milk and without a lamb. This would render possible 
the rearing of 100 per cent of lambs. 

There are, also, a few breeders of registered sheep who believe that 
there is no gain in obtaining twin lambs. Their position is based 
upon the fact that some twin lambs do not develop so fully as singles. 
Since a good individual animal sold for breeding purposes may bring 
as much as or more than two inferior ones, single lambs might be an 
advantage, provided they always proved more valuable at selling age. 

~ At the other extreme are raisers of market lambs in whose hands a 
pair of twins, even though comparatively underdeveloped and sold 
perhaps at a lower price per pound, still will bring a much larger 
amount than the single lamb. 

With ewes lambing for the first time, it is less desirable to have 
twin lambs than with older ewes. Young ewes do not ordinarily 
milk so well nor look after their lambs so faithfully, and thus they 
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have a greater rate of loss in twin lambs than older ewes. In most 
flocks, if not all, containing the ordinary proportion of ewes of vary- 
ing ages, the mark can well be set at 150 per cent of lambs in working 
for the greatest net returns. 

Possible disadvantages in twin lambs must come from one or all of 
three causes: (1) Greater rate of loss among twins; (2) slower rate 
of growth as lambs; or (3) inability to reach the same size, weight, 
and breeding value as single lambs. 

As regards the rate of loss, the experience of the Bureau of Animal 
Industry shows no greater losses among twins. In the lambing 
seasons of 1916 to 1920, inclusive, in the two flocks of Soythdowns 
used in the experiments a total of 224 single lambs and 290 twin 
lambs was born. Of these 14.3 per cent of the single-born lambs 
died before reaching the age of 2 weeks, and 13.4 per cent of the 
twins. 


COMPARATIVE WEIGHTS O# SINGLE AND TWIN LAMBS. 


Comparative weights of twins and single lambs at six months old 
show that the milk received by the lambs is more important in in- 
fluencing growth than is birth as a single or twin. 

Records of 184 lambs dropped through three different years are 
grouped to show weights attained by both sexes and by single lambs, 
twin lambs, and lambs born as twins but having all of one ewe’s 
milk (twins raised as singles). The weights of the ram lambs include 
3 or 4 wethers. 


TABLE 6.—Weights of 6-months-old twin and single lambs. 


Singles. Twins. Twins raised as singles. 
Kind. : 

Average 5 Average Average 

Number. weight. Number. weight. Number. weight. 

Pounds. Pounds. Pounds. 
Ieehad lenin Oeehs ces seeace sen eS 32 85.4 45 81.6 9 82. 7 
ONV@lewea OC 6 Babes oeueHseaee 46 73.8 37 67.6 15 78.3 
Jig es6aseesacoeeas 78 78.6 82 \75.3 24 79.9 


The twin-born ewe lambs averaged 6 pounds lighter at six months 
than those born singles, while in the case of ram lambs the difference 
was 4 pounds. In the smaller groups of twin lambs raised as sin- 
gles the ewes made an especially good growth, averaging more than 
the single lambs. 


j 
ee ee 
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Three experiments were conducted to determine whether twin ewe 
lambs would catch up in weight with the singles if given an oppor- 
tunity. Of the 1915 crop, 19 head of singles and 22 twin-ewe lambs 
were fed separately for 112 days (December 8, 1915, to March 28, 
1916). At the outset the singles were 8.6 pounds heavier and at the 
close of the test they were 11 pounds heavier. They received similar 
feed, but that eaten by the twins contained about 6 per cent more 
total energy. After running in the same lot on pasture until August - 
30, 1916, the single-born lambs were still 8 pounds heavier. 

In November, 1916, 8 head of single ewe lambs and 8 head of twins 
that had been raised as twins were placed in a similar experiment. 
The average daily ration fed the twins contained 0.28 pound of pro- 
tein and 1.84 therms of energy as compared with 0.24 pound of 
protein and 1.57 therms of energy for the singles. At the start the 
singles were 7 pounds heavier and at the close of the special feeding 
the weights were identical. The twins were somewhat fatter, how- 
ever, and after running with the others on pasture until August 25, 
1917, were 2.4 pounds lighter. 

In the summer of 1917 an attempt was made to furnish lambs 
raised as twins sufficient extra grain to permit them to catch up with 
those born singles. From birth (about March 1) until July 1, there 
were 11 single ewe lambs and 3 born twins but raised as singles in 
one lot, and 8 twin-raised ewe lambs in the other lot. During that 
time the former ate 50 pounds of grain each and the twins 63 pounds, 
with the result that the twin lambs averaged 7 pounds lighter than 
the others. Subsequently the lambs were fed and pastured as one 
lot until December 29, 1917, at which time the singles were 3 pounds 
heavier. From December 29, 1917, to April 6; 1918, the single lambs 
ate an average daily ration of 1 pound of the following grain mix- 
ture: Cracked corn 100 parts, bran 30 parts, in connection with 2 
pounds timothy hay and 2 pounds turnips per head. That eaten by 
the twin lambs consisted of 13 pounds of a mixture consisting of 
cracked corn 80 parts, oats 60 parts, bran 35 parts, in connection 
with 2 pounds of timothy hay and 2 pounds of turnips. On April 6 
the singles weighed 107 pounds and the twins 110. That their extra 
gain was not fat is shown by the fact that after running on pasture 
with no feed until August 10, the twins were 3.1 pounds heavier per 
head than the singles. A comparison of the gains made by singles, 
twins raised as twins, and twins raised as singles is shown in Table 7. 

The fact that lambs born as twins but receiving all of one ewe’s 
milk often equal and sometimes outweigh single lambs makes the 
matter appear to be one of nourishment. The slight lack of growth 
and development of twin-ewe lambs below that of singles at market 
age is not serious In comparison with the advantage of larger numbers. 
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TasBLe 7.—Gains made by single and twin lambs in bureau flocks at Middlebury, Vt., 
and Beltsville, Md. 


Single lambs. Twin lambs raised as twins. | Twin lambs raised as singles. 
rerage weight. Average weight. Ave weight. 
Sex and flock.| . ocr pec cle A = é fs page welgit 
ko) bs) us) 
E g . a g é ! . n $ : | . ni 
Se owe ree | Se eerye Veal eo 8 lee 
(o) = g g oo] #4 g 8 * o| #& efosilyae fs| A 
ag Wacoal eat | ees SN zz faa) oo o SoM 4 | ea 09 © S 
Middlebury | | 
flock: | | | 
1916—Rams..-| 5 | 9.0 | 75.6 | 97.4 | 180.8 | 97] 9.2 | 68.2 | 89.4] 131.0] 1] 7.8 | 68.0 | 84.0 | 109.0 
Ewes....| 8 | 9.2 | 64.8 | 77.9 (1) 10 | 7.5 | 55.6 | 67.9 (4) 8 |°7.8 | 65.5 | 81.1 | 114.4 
1917—Rams...| 5 | 7.9 | 66.8 | 94.8] 117.4] 4] 7.6] 59.5 | 84.3] 108.5] 4] 7.8 | 57.5 | 87.3 | 118.0 
Ewes....| 11 | 8.3 | 61.7] 78.8 | 106.7) 8 | 7.5] 55.9 | 76.5) 109.6} 3) 7.1 | 67.0 | 84.3 | 111.7 
1918—Rams. . 8 | 8.6 | 56.4] 84.8 | 121.8 | 12 | 7.4 | 49.8 | 77.9 | 117.8} 1] 7.3 | 51.0 | 83.0} 119.0 
Ewes....| 13 | 8.8 | 54.1 | 76.8 | 113.7 | 11 | 6.9 | 38.2 | 63.8 | 107.5 | 2 | 6.1 | 41.0 | 68.5 | 101.0 
Average: 
ams. 18 | 8.5 | 64.6 | 91.1 | 123.1) 25 | 8.1 | 58.0 | 83.1 | 121.0] 6] 7.7 | 58.1 | 86.0] 116.6 
EIWiESEeeeee 32 | 8.7 | 59.4 | 77.9 | 110.5 | 29 | 7.3-) 49.1 | 68.9 | 108.4 | 13) 7.4 | 62.1 | 79.9 | 111.7 
Beltsville flock: | | | 
1917—Rams .| 2 | 8.4] 40.5 | 69.0} 96.0] 31] 6.9] 45.2 | 73.5] 94.7] 2] 6.2] 38.8 | 67.8] 91.8 
Ewes..| 8} 7.7 | 42.8 | 63.6 | 82.0] 3] 6.4] 39.8] 60.8) 86.7] 1] 6.6 | 55.0] 74.0] 96.0 
TOTS SAMS a eo |S | OOO Soe utOGnA 1h 1G) | (7. | AOmal iio sel) WLONS) Ieee eee |eecise alley cee e ce 
Ewes..| 3] 8.2! 56.5] 69.0! 104.7] 3] 5.8! 42.5 | 68.2!) 111.7] 1] 5.7] 39.0! 61.9] 83.0 
1919—Rams.| 9 | 8.0 | 54.4] 65.1] 100.2] 5] 7.3 | 45.6 | 60.6] 97.8] 4] 6.6] 55.1 | 66.3} 97.0 
Ewes. .| 13 | 8.1 | 53.2 | 66.5] 91.2] 8 | 6.6} 50.7 | 64.9| 90.3} 3] 6.7 | 538.5] 68.7] 92.7 
1920—Rams .| 7 | 8.4 | 60.3 | 82.0 | 124.5 | 14 | 7.2 | 51.0 | 78.9 | 117.5 1 | 6.8 | 40.0 | 67.0 | 106.0 
Ewes..| 17 | 8.3 | 47.8 | 64.5] 98.8] 17 | 6.5 | 44.8 | 64.8 | 102.3 | 2, 6.9 | 55.5 | 70.0] 92.0 
Average: 
Rams. ....|- 23 | 8.2 | 56.2 | 74.4 | 109.2 | 28 | 7.2 | 49.0 | 74.7 | 112.0] 716.5] 48.3 | 66.8] 96.8 
IDWESsscce5 41 | 8.1 | 49.2 | 65.3 | 93.6} 31 | 6.5 | 45.6 | 64.8 | 98.6] 7] 6.6 | 52.2] 68.7] 91.6 
Average: 
Allrams.-.) 41 | 8.4 | 59.9 | 81.7 | 115.3 | 53 | 7.6) 53.2°) 78.7 | 116.3 | 13 | 7.0 | 52.8 | 75.7 | 105.9 
All ewes...| 73 | 8.4 | 53.6 |.70.9 |. 99.8 | 60 | 6.9 | 47.3 | 66.7 | 102.3 | 20 | 7.1 | 58.6 | 75.9 | 104.7 
Alllambs..|114 | 8.4 | 55.9 | 74.8 | 105.8 |113 | 7.2 | 50.2 | 72.3 | 109.5 | 33 } 7.1 | 56.9 | 75.9 | 105.2 


1 Placed in special experiment and weight not comparable. 


SUMMARY. 


1. Feeding at breeding time to increase the number of twins pro- 
duced by ewes 1s called “flushing.” 

2. The percentage of ‘lambs ohoced| by a flock depends upon the 
number of dry ewes and the proportion of ewes producing twins 
and triplets. 

3. The practical advantage of flushing lies in the production of 
twins, which in turn depends upon the number of ova produced by 
the ewe. 

- 4. Experiments reported herein indicate that ewes getting in lamb 
first produce the largest percentage of twins. 

5. Data from experimental work indicate that ewes should gain 
at least 7 pounds a head during the breeding season to obtain largest 
percentage of twins. 

6. There seems to be a natural tendency toward twin production, 
which varies in different breeds. 

7. It is only in extreme cases that the ram has shown any influence 
on the number of twin lambs produced by the flock. 
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8. Records do not indicate that ewes born twins of twin parentage 
are more prolific than single ewes. 

9. There is no material difference in the size of twins and singles 
when fully developed. 

10. Although at market age twin lambs would not weigh so much 
as singles, the difference in weight would be small compared to the 
total weight of the lambs for sale, thus making twins far more profit- 
able. 
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INTRODUCTION. 


During October and November of 1920 the Bureau of Animal 
Industry, the Office of Farm Management and Farm Economics, 
and the Bureau of Public Roads of the United States Department 
of Agriculture-made an investigation of the cost and utilization of 
power on representative farms where tractors are owned in Ohio, 
Indiana, and Illinois. Two hundred and eighty-six farmers in these 


States who had been using tractors for a year or more were inter- 


NoTE.—Special credit is due to W. R. Humphries, Bureau of Public Roads, for valuable assistance in 
collecting and in supervising the tabulation of the data presented in this bulletin. 

Acknowledgement is also due to O. A. Juve, Office of Farm Management and Farm Economics, M. A. 
R. Kelley, Bureau of Public Roads, and G. C. Dignan, Bureau of Animal Industry, for assistance in col- 
lecting the data, and to Prof. J. I. Falconer, University of Ohio, Prof.O. G. Lloyd, Purdue University, 
and Prof. W. F. Handschin, University of Illinois, for assistance in the selection of the areas studied and 
for many courtesies to the investigators while the work was in progress. 
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viewed. A complete record of all the farm operations and of the 
work which was done both with tractors and with horses for the 
year ending October 31, 1920, was obtained from each farmer. 
Data from which the cost of operating the tractor and the cost of 
keeping workstock could be determined, the acreages and yields of 
different crops, the size of the farm and the number of workstock 
before the purchase of the tractor, and related information were 
also collected. 

The object of the investigation was to obtain information, in 
addition to that already available in the Department of Agriculture 
and the various State colleges of agriculture, which would assist in 
determining the most profitable forms of power for different farms 
under different conditions. 


SUMMARY. 


The average size of the farms visited was 258 acres. This is consid- 
erably above the average size of all farms in these States. 

Two-plow tractors were owned on 174 of the 286 farms, 3-plow 
tractors on 104, and 4-plow tractors on 6 farms. One farmer owned 
a 1-plow machine and one farmer owned a 5-plow machine. Two- 
plow machines were found on 75 per cent of the farms with less 
than 160 crop acres, and on 53 per cent of those with 160 or more 
crop acres. 

One hundred and six of the tractors had been in use 1 year, 100 had 
been in use 14 or 2 years, 49 had been in use 24 or 3 years, and 31 
had been in use more than 3 years. 

On the average each tractor was used for 30.8 full days during the 
year covered by the investigation. Of this period, 23.5 days were 
devoted to drawbar work on the home farm, 2.7 days to belt work, 
and 4.6 days to custom work. Of the 286 tractors, 73 did less than 20 
days’ work during the year and 26 did 50 or more days’ work. 

The number of workstock owned at the time of the investigation 
varied from 2 head on 11 of the farms to more than 15 on 5 of the 
larger farms. On the average each farm had 6.8 head at the time 
of the survey, and their value was $144 per head. In all, the 286 
farms had 1,878 head of workstock and 111 colts less than 1 year old. 

The average number of full days’ work per year per horse, for all 
farms, was 68.6. On 20 of the farms, the workstock did less than 40 
full days’ work each, and on 27 they did 100 or more days’ work per 
year. 

The tractors did 85 per cent of the plowing on these farms, 73 per 
cent of the disking, 43 per cent of the harrowing, rolling, planking, and 
packing, 41 per cent of the grain cutting, and 15 per cent of the load- 
ing and hauling of hay. 
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Of 267 farmers who did spring plowing, 142 did it all with tractors, 
121 used both tractors and horses, and 4 used horses only. 

Of 225 who did fall plowing, 190 did it all with tractors, 27 used 
both tractors and horses, and 8 used horses only. 

Of 284 farmers who aid disking, all but 15 used tractors for at least 
a part of it. Two hunderd and seven used their tractors for harrow- 
ing, rolling, planking, or packing, 130 for cutting grain, and 37 for 
drawing the hay loader. Smaller numbers used their tractors for 
drawbar operations other than those enumerated. 

In all, the power for 30 per cent of the drawbar work on these farms, 
as measured by days or horse labor required for it, was furnished by 
tractors and the remainder by horses. 

On the average, the 2-plow tractors saved 25 to 30 days of man 
labor, and the 3-plow tractor 30 to 35 days, required for drawbar 
work during the year on these farms. 

The average cost per head of keeping workstock on these farms for 
the year ending October 31, 1920, was $159, and the average cost per 
farm was $1,076. 

This cost includes charges for feed at the average price for the year, 
chores at 25 cents per hour, shoeing, veterinary, harness, interest at 
6 per cent, and depreciation. A manure credit of $15 per head was 
allowed. 

Exclusive of grass and stalk pasture, the average ration per horse 
for the year consisted of 1.3 tons of hay, 1.2 tons of straw, 0.2 acre of 
stover, 37.8 bushels of corn, and 22.3 bushels of oats. The cost of 
feed per head was $134. Based on present prices (Sept., 1921), the 
cost of feed per head would be about $60. 

The average cost per day of horse labor for the year of the survey 
was $2.43. At present prices, the cost on these farms would be not 
far from $1.30 per day. 

The average first cost of the 2-plow tractors was $972; of the 3-plow 
tractors, $1,354; and of all tractors, $1,140. The average amount 
spent for equipment, mostly plows and disks, for use with tractors 
was $343. The average value of the horse-drawn implements dis- 
posed of after the purchase of the tractors was $12. 

The average life of these tractors, as estimated by their owners, is 
6.7 years. The annual depreciation of the 2-plow tractors amounted 
to $164, and of the 3-plow, $217. The annual cost of repairs, in- 
cluding the value of the owners’ time spent in repairing the tractors, 
was $39 for both the 2-plow and the 3-plow sizes. The tractors were 
out of commission when needed an average of about 2 days during 
the year. A little over 50 per cent were not out of commission at all 
when needed, and about 1 in 7 were out of commission five days or 
more. 
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The fuel consumption per day for the 2-plow tractors varied from 
about 18 gallons for fall plowing to about 11 gallons for drawing the 
hay loader. For the 3-plow tractors it varied from 23 gallons for 
plowing to 15 gallons for drawing the hay loader. The 2-plow trac- 
tors covered 6.6 acres per day in spring plowing and the 3-plow ma- 
chines 8.6 acres. The quantity of fuel required per acre was 2.7 
gallons for each size. 

The average cost per acre of power for the plowing done with 
2-plow tractors was about $2 and with the 3-plow about $2.20. The 
cost of power for the plowing done with horses on these farms was 
about $2.90 per acre. Based on the present prices of feed, fuel, and 
oil (September, 1921), the cost of power for plowing with horses 
would be about $1.60 per acre, and with tractors about $1.70. 

For most of the other operations the cost of power furnished by 
horses during the year of the investigation was slightly less than 
that furnished by tractors. The cost per acre of power for disking 
with tractors was $0.67; with horses, $0.64; for cutting grain with 
tractors, $0.67; with horses, $0.59. These figures represent the cost 
of power only, and do not include either the cost of man labor or 
that of the implements used. 

The average cost per day of 2-plow tractors for drawbar work on 
the home farm was about $12.67, and of 3-plow tractors about $17.73. 

The total cost of power furnished by the tractors for drawbar work 
at home during the year averaged $341. Based on the present price 
of fuel and oil (September, 1921), the cost would be about $280. 
This drawbar work on the home farm constituted 76 per cent of the 
total work done by the tractors, and only 76 per cent of the total 
annual charge for depreciation, repairs, and interest on investment 
is included in it. No charges for taxes, insurance, or shelter are 
included in the costs for either tractors or workstock. 

Nine of these men started farming with tractors; the others in- 
creased the size of their farms by an average of about 20 acres after 
the tractors were purchased. No change occurred in the size of 172 
of the farms, 81 were increased in size, and 24 were decreased. 

On the 172 farms where no change in acreage occurred the number 
of workstock was reduced by 2.2 head, an average reduction of 26 
per cent. Forty-four of these 172 men did not reduce the number 
of workstock, 62 disposed of 1 or 2 head, 48 disposed of 3 or 4 head, 
and 23 of more than 4 head. On these 172 farms 1 horse was kept 
for each 28.0 acres (total acres, not crop acres) before purchase of trac- 
tors, and at the time of the survey there was 1 horse for each 37.7 
acres. For all the farms an average of 1 horse was kept for each 27.6 
acres before the purchase of tractors, and there was 1 for each 37.9 
acres at the time of the investigation. 

With the tractors doing the bulk of the work of plowing and fitting 
the ground, the cultivation of corn was the operation which required 


COST AND UTILIZATION OF POWER ON FARMS. 5 


the greatest amount of horse labor in the shortest time on most of 
these farms. However, on only 105 of the 286 farms were all the 
workstock used for cultivation, and on only 38 of the remainder 
were they all used for any other one operation. On just half of the 
farms the workstock were not all used for any one operation. 

Individual farms varied greatly in the cost of power furnished by 
both horses and. tractors; and by more careful management many 
farmers could doubtless reduce this cost. Repair costs and fuel 
consumption of the tractors in many cases could have been reduced 
by more careful operation. The cost of keeping workstock could 
have been reduced on many farms by more careful feeding practices. 
The facts that on 20 of the farms the workstock did less than 40 days 
of work per head during the year and that on half of the farms they 
were not all used for any single operation indicate that the greatest 
possible use was not being made of the available power represented 
by the horses. Either more work could have been accomplished by 
more efficient use of the horses on hand, or the number of horses kept 
could have been reduced and the cost of the operation of the farm 
correspondingly decreased. 

The average annual cost of power for the drawbar work on the 
home farm which was done with tractors was equal to the cost of 
keeping 2.1 head of workstock, and this is practically the average 
number displaced per farm. On the basis of present prices, how- 
ever, the cost of keeping workstock has declined considerably more 
than the cost of operating tractors. 

Since, during the year covered by the investigation, the cost of 
power on the average farm was no greater than if it had all been fur- 
nished by horses, any saving in man-labor costs, any gain due to 
getting a larger amount of work done in a given time, and possibly 
other advantages connected with the use of tractors which can not 
be measured directly in dollars and cents, might be considered clear 
profit. On many of the farms, however, where there was no change in 
acreage, and where no workstock was displaced it is doubtful if such 
gains were great enough to balance the cost of operating the tractors. 


AREAS IN WHICH INVESTIGATION WAS MADE. 


Table 1 shows the counties visited in each State, the number of 
farmers from whom records were obtained, and the average size of 
their farms. The location of the counties is shown in figure 1. 

In each area the average size of the farms where tractors are 
owned is considerably greater than the average size of all farms, and 
this fact must be borne in mind in interpreting any of the data con- 
tained in this bulletin. The proportions of the entire acreage de- 
voted to different crops, the practices followed in preparing the 
eround, planting, cultivating, and harvesting the crops on the farms 
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visited, however, are very similar to those on other farms in the 
respective areas. 


TABLE 1.—Location, number, and size of farms. 


Ret Average =yerage 
: Number] sizeof | number 
Location. offarms.| farms | of crop 
(acres). acres. 
Madison:Coun ty Ohio wee suons see karen eee bes aes demote ase eee 34 363 276 
Seneca! County, (Ohio swseiee hae aoe 2 ae cee ae eer oisia shoe ee aeieeete 34 202 140 
Madison: County, indi anaseemeee tne Seach. = 2 5 Semen soy aee een ees eine ee 42 218 176 
Montgomery. Countyalndianaveece. oS.c2c0222-5 see ete seca: eee eee eee 56 270 205 
IpivinestomCounbtyabitin o1Ssese. secre ae cee. c. =< + eee eee ane. see eee 60 247 211 
Knox Coun ty; Dilin ois sen eect oh vo ets os eet te ee ee SS Eh Si 60 256 198 
0B SBE BAe Se so 5 PS A oer RS a lH 286 258 201 


Fic. 1.—Areas in which investigation was made. 


Madison County, Ohio.—The average size of all farms in this 
county, as determined by the 1920 census of agriculture, is 164 acres. 
Corn is the principal crop, occupying in 1919 about 46 acres per farm. 
A considerable part of the corn is cut by hand and husked by hand 
from the shock. Where this practice is followed no horse labor is 
used in the corn harvest except for hauling the husked corn from the 
field to the crib. 

Wheat is the crop next in importance from the standpoint of 
acreage. ‘There was an average of 28 acres per farm in this crop in 
1919. Wheat usually follows corn in the rotation. It is sown after 
the corn is cut, without any preparation of the ground except disking. 
Oats is usually planted in the same way. Oats occupied an acreage 
less than half as great as that of wheat in 1919. 


} 


La 
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Seneca County, Ohio.—The average size of all farms in this county, 
as determined by the census of agriculture, is about 107 acres. The 
principal crops in order of the acreage occupied in 1919 are wheat, 
corn, hay, and oats. The acreage in corn in 1920 on the farms 
visited was slightly greater than the acreage in wheat, but the per- 
centage of the acreage in corn was less on the farms visited in this 
county than in any other area. 

A large part of the corn grown is ensiled, or cut and shocked and 
later run through a heer nreddes Con binders are used more 
generally in this county than in any other visited. As in Madison 
County, Ohio, wheat usually follows. corn in the rotation, and is 
planted after the corn is cut, with no seed-bed preparation except 
disking. Commercial fertilizer is applied with wheat on most farms 
in both areas. 

Madison County, Indiana.—The average size of all farms in this 
county is 84 acres, less than in any other county included in the in- 
vestigation. The size of the farms visited in this county, however, 
was larger than of those visited in Seneca County, Ohio. 

The principal crops in order of the acreage occupied in 1919 are 
corn, wheat, oats, and hay. The portion of the corn in this area 
husked from the standing stalk is greater than in either of the Ohio 
areas. 

Wheat usually follows corn in the rotation, and on some farms part 
of it is sown with a one-horse drill between the rows of standing corn, 
without any preparation of the ground. 

Montgomery County, Indiana.—The average size of all farms in 
this county is 118 acres. The chief crops in order of the acreage 
occupied in 1919 were corn, oats, hay, and wheat. In both of the 
Ohio areas and in Madison County, Indiana, wheat occupies a greater 
acreage than oats, while the reverse is true of this county and the 
two visited in Illinois. 

Oats is usually sown on land which was planted to corn the pre- 
vious year, and with end-gate seeders capable of covering an average 
of 30 to 50 acres per day. A large part of the corn is husked from the 
standing stalk. 

In both the Indiana areas motor trucks are used very generally 
for hauling on the road. A few of the farmers visited in these areas 
owned motor trucks with which they did the bulk of their road 
hauling during the year, and nearly all the remainder hired trucks to 
haul part of their produce to market. On this account the amount 
of road hauling done with horses was less in these areas than in the 
Ohio and Illinois areas. 

Livingston County, Illinois —According to the 1920 census the 
farms in this county have an average size of 171 acres. Corn and 
oats are the principal crops. In 1919 there were on the average only 
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7 acres per farm in wheat and practically the same acreage in hay. 
The acreage devoted to these two crops was less in this county than 
in any other studied. 

The average size of the farms in this county is greater than in any 
other county studied in the investigation. However, the average 
size of the farms visited in this county was considerably less than 
those visited in some of the other areas. 

Knox County, Illinois —The average size of the farms in this 
county is 153 acres. In 1919 there were about 42 acres per farm in 
corn, 20 acres in oats, 9 acres in wheat, and 15 acres in hay. 

In both Illinois areas corn is practically all husked from the standing 
stalk. A considerable part of the corn is sold, most of which is shelled 
before being marketed. Endgate seeders are used almost universally 
for sowing oats. 

Table 2 gives the acreages in different crops during the year coy- 
ered by the investigation on the farms visited in the different areas. 


TABLE 2.—Acreages in different crops in different areas. 


[Averages. ] 
4 Crop acres. 3 z 
be ce J BN EE je a CsI 
& S males el Sy eee 
S 3 5 A, S S S = a) 
Area. a sac (Peel Sealers PSS 
) +8 a8 ) ao uo] 235 S ‘ZA 8 
3 ; g BE |Ba|pne| Sal q PR A || 
B| |e | 2 je"|skls°}eal § | & |8 
Z| O BO 3 O Ok Ba cae a ea (ie 
Madison County, Ohio.....-.... 34 | 129.0 | 50.8 | 43.7] 0.6 |.....- 29.6 | 22.4 | 276.1 | 86.9 | 363.0 
Seneca County, Ohio........... 34] 40.6 | 38.9) 18.0} 2.1] 1.4] 32.2] 6.9 | 140.1 | 61.8 | 202.0 
Madison County, Ind.........-. 42 | 66.0 | 39.4;18.9| 3.1 -4 | 30.1 | 18.3 | 176.2 | 41.9 | 218.1 
Montgomery County, Ind...... 56 83.1 | 32.3 | 38.7] 4.9 1 | 28.0 | 17.6 | 204.7 | 64.8 | 269.5 
Livingston County, Ill........- G07 | 2LOOF5s le OMl Gs Onan| ence ee cee 12.2 | 5.2 | 210.8 | 36.5 | 247.3 
Knox County, Ill!.......-----.. 60| 97.7] 17.4| 49.5] 19 |.-..-- 25.2) 6.3 | 198.0 | 58.0 | 256.0 
PATE esas ated eae 286 | 89.6 | 28.0 | 44.1) 2.1 3 | 25.1 | 12.0 | 201.2 | 56.4 | 257.6 


In each area corn is the principal crop; it has the greatest acreage 
and makes the heaviest demands upon power and man-labor. The 
practices in growing and harvesting the different crops are quite simi- 
lar in the different areas, with the exception of the harvesting of corn, 
and the common methods used in each area have been outlined above. 

The land is generally level in all areas, and on the farms visited 
the fields were usually large enough to permit the efficient operation 
of tractors. On very few farms were any fields less than 10 acres 
in size included in the regular rotation. 
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SIZE AND AGE OF TRACTORS. 


Table 3 shows the number of tractors of different sizes on the farms 
in the different areas. 


TaBLE 3.—Numober of tractors of the different sizes on the 286 farms studied. 


| 
| 
a Nee! | Number | 1-plow | 2-plow | 3-plow | 4plow | 5-plow 
| of farms.| tractor. tractors. | tractors. | tractors. | tractor. 
| | 
Madison County, Ohio.............-.-.--- 34 1 | 26 6 Lt BESS ERASE 
Seneca County; Ohio swan es Seas aT 34 | eae 22 1 1 aS aee ae 
Madison County, Ind....................- 42) eI 34 UG BAB e Seas 1 
Montgomery County, Ind....-......-.-.-- 56%). eee | 31 2s epee ysl eet 
Livingston County, Ill.............-..---- | GO! es | 29 27 aE ee eas 
KenoxtCountyc plas ee ss 2 ee ee 60 | aes 32 28 | ise hese eel ee 
UNO Le oe Ae COR DERE ECOaEoe Sones aee ner 286 1 | 174 104 6 fi 
| | 


The 2-plow size predominated in each area. However, the pro- 
portion of farmers using this size was considerably greater in the 
Ohio areas and in Madison Co., Indiana, than it was in Montgomery 
Co., Indiana and in the two Illinois areas. 

Every farmer visited had used his tractor for at least one full 
year’s work. The number of months the tractors of different sizes 
had been owned at the time of the investigation is given in Table 4. 


TaBLE 4.—Number of tractors of different ages on the 286 farms studied. 


Kee l-plow | 2-plow | 3-plow | 4-plow | 5-plow All 
Re. tractor. | tractors. | tractors. | tractors. | tractor. sizes. 
U4snronthslomlesstecen as aen asec eee ee 1 74 29 Dir |p , 106 
LES FO PS Tonos Coe ae a Oe ee ee ee Lee he 60 39 1 ee ea oe 100 
2 WO HS TAO TE secsusSseaosan eeeee ee eol eae es oe 28 20 C1 ee NN te 49 
OOP OMUM San GkOVer eee see eee ee ee oe bees sieiecls 12 16 2 1 31 
SEVIER 5 Beet eye Oe em a er BO a re eet 1 174 104 6 1 286 


The one 1-plow tractor had been used just one year, and the 
5-plow tractor had been used four years. 

The farmers were visited in October and November, and those 
who had owned their tractors 14 months or less had used them for 
just one full year’s work. The men who had owned their tractors 
from 15 to 26 months had used them for one and a half or two years; 
those who had owned their tractors 27 to 38 months had used them 
two and a half or three years; and those who had owned their 
tractors 39 months and over had done more than three full years 
of work with them. 

Sixty-five per cent of the tractors which had been owned two 
years and less were 2-plow machines. However, only 50 per cent 
of those that had been owned over 2 years were of the 2-plow size. 
On the average, the 2-plow tractors had been owned 21 months, 
the 3-plow tractors 25 months, and all tractors 23 months. 
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WORKSTOCK. 


The total number of workstock of different kinds, their weight, 
and their value on the farms in different areas at the time of the 
investigation are given in Table 5. 


TaBLE 5.—Number of workstock, their weight and value, in different areas. 


Mares. Geldings. Mules. 
Num- 
ber 
Area. Aver- Aver- Aver- 
farins| Nam|“age | oge Num “age | S&° [Num | “age. | S88 
3 ! val- | ber. f val- De ; val- 
weight. 16. weight.) 114 weight.| |, rn 
; ; Lbs. |Dolls. Lbs. |Dolls. Lbs. |Dolls. 
Madison County, Ohio.............. 34| 168|1,409| 156] 75/1,394] 150| 19|1,143] 161 
Seneca County, Ohio.._:-....-...-.- 34 103 | 1,448 | 148 56 | 1,446 | 142 6 | 1, 075 212 
Madison County, Ind... ..2224..2.... 42| 136] 1,405 | 134 69 | 1,355 | 125 4 | 1,050 120 
Montgomery County, Ind.......... 56 | 162} 1,338] 128] 111 | 1,344] 131 47 | 1,075 186 
Livingston County, Ill..............- 60 | 293 | 1,367] 151] 172/1,331| 126] 36]1,189]) 159 
Knox County Ulteson: arene 60 222 | 1,320) 123} 165] 1,298) 119 34 | 1,130 204 
ATT set EAR DRS MER e228 PA ol 286 | 1,084 | 1,372 | 140| 648] 1,350] 129] 146|1,125| 180 


The larger number of mares than geldings in each area indicates 
that when disposing of surplus workstock these farmers have usually 
sold geldings in preference to mares. Mules were found on 56 of 
the 286 farms, and on most of these 56 there was but one span, 
the average number per farm where mules were used being 2.6. 

The number of colts in comparison to the number of workstock on 
these farms is shown in Table 6. The number of “other” colts in- 
cludes all young stock which had not been broken to harness. Most 
of them were foaled in 1919 and 1918, but some young horses and 
mules foaled in 1917 had never been worked. For all farms there 
was only one 1920 colt for each 16.9 head of workstock, and on more 
than three-fourths of the farms there were no 920 colts. Only 10 
per cent of the mares on these farms raised colts during the year of 
the investigation. 


TaBLe 6.—Number of workstock and number of colts in different areas. 


Number 
Number Number of 1920 | Number of 
Ares. offarms of work- colts. other colts. 
stock. 

MadisoniCounty,Ohio-meqeseeeesese ee eece ese 34 262 | 21 (11 farms) ....| 127 (24farms). 
Seneca,County,: Oliossee- eecee ene ereceenise + ee 34 165 | 8 (6farms).....- 30 (16 farms). 
Madison County, Indiana eeeeaesececes sss. 42 209 | 19 (12farms)....| 68 (16 farms). 
Montgomery County, Indiana.-............-..... 56 320 | 11 (8 farms)..-.. 40 (17 farms). 
Livingston County, Ilinois-...-.-....-.----.-.-. 60 501 | 27 (15farms)....| 83 (30 farms). 
Knox County anllinoisseesen-cteeeee ects er << 60 421 | 25 (14 farms)....| 63 (20 farms). 


SANT) ee A ie PR Ss Se ay as Anas « 286 1,878 | 111 (66 farms) ...| 411 (123 farms). 
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The practices with regard to keeping workstock and raising colts 
on these farms where tractors are owned are probably not exactly 
typical of all farms in the same communities, but the figures do indi- 
cate that there has been a marked decrease in the number of colts 
raised on these farms, and that at the present rate not enough colts 
are being produced for replacement. 


SIZE OF FARM. 


On farms of similar type, the number of crop acres is closely corre- 
lated with the amount of horse and tractor work, and for the pur- 
pose of comparing these items the farms here have been arranged 
according to the number of crop acres in each. The area in rotation 
pasture during the year of the investigation has been included in 
the crop area, so that the number of crop acres in a farm as used here 
is the total number of acres in the regular rotation. Land in blue- 
grass and other land which has been in pasture for a number of years, 
even though improved and tillable, was not included in the crop area. 
Of course, the rotation on different farms and in different areas 
varied somewhat, and the practices on different farms also varied, so 
that the number of crop acres in a farm did not determine entirely 
the amount of power required for operating it. 

The number of crop acres in the different farms was as follows: 


Farms. Crop acres. - 
REPRESEN oie ain 2 HMO RG ORS ee 2 (| LMR Se se a eM Sean Less than 80 
DOS}. SRS a I I eat RI 1° Oo VR ee te Ro aren ats 80 to 119 
hes SE eNO ie eRe i AR MEMES 0 2h AT OO i a 120 to 159 
EB Oh ROS CES BSS ee, ore Ee 2" SN SRN Sea es 160 to 199 
BET cscs Ses SERIE YEE Cae CORE so SM ra 200 to 239 
SO Ree nes Sea a aS eee REN 2 | AR TERY ee 240 to 279 
IN peers eet seach RUE Cerri ata Bate tS a ae olen 2d ars HCI AR RL 280 to 319 
DPS oe ates PUA Taak Ree i ll ghd RS ay am A a Ts MT aN oe WH 320 or More 


These figures indicate that most of the tractors owned in these 
areas are on the larger farms. ‘The average total size of all farms in 
the 6 counties is not over 120 acres. 

On the average, the number of crop acres on the farms visited is 
about 80 per cent of the total acres. If the same ratio of crop acres 
to total acres holds for all farms in these counties, the average number 
of crop acres for all farms is not far from 100. In other words, some- 
thing like half the farms in these 6 counties contain 100 or less crop 
acres. But only 35 of the 286 farms on which tractors are owned, 
one-eighth of the total, contain less than 120 crop acres. 

The number of acres in the different crops on the farms of different 
sizes is shown in Table 7. In each group, corn is the principal crop 
and occupies a greater acreage than all the small grains combined. 
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TABLE 7.—Acreages in different crops on farms of different sizes. 


ZB Acres in crops. 3 } 
E B18 
i= = 
cy — fo) “ 
; = [alee le ee Soaie S 
Crop acres in farm. i - | 5 J =z 2 Be = g SNS = 
= ees [tk ee | pe] Sea eee 
\8 | € | 2 | 8 |S" Be |e" ca ea eee 
cae | Bes SMO: Os tose El eens = <6 
ea | 
Wess than! 80 huss j22200 4-eae ee falezosO.) 10. 7m Rllo3) = 8h) 15.0 | 1.4] 64.8 | 38.0 | 102.8 
ROSU10 ae ee ice. ha ene 28} 41.8/180/196] .6/] 11/169] 3.4| 101.4 | 38.1 | 139.5 
LOATH) 2g esse ea 71 | 60.2] 182/285] 1.7] .3] 20.7] 7.5] 137.1 | 42.0] 179.1 
160=1902 Moos io cease oe mae 56 | 79.2 | 24.4] 37.5] 2.3| .4| 25.7] 9.8] 179.3 | 54.2 | 233.5 
200+230 Al bat Soar tiene AT! O658:) 25. 141853, 2). 129h| bike 21.7 | 16.7 | 215.4 | 61.1 | 276.5 
DAD 270. tak) oe nae B6i'| 1215.3"). 35. Tees: ty)! a4 Pe oe 30.2 | 9.7 | 258.4 | 59.1 | 317.5 
Q80=319 1 U3: Sere eg 19) |/180,.1°|' 34.49/74 12/3, oes 27.8 | 23.7 | 293.3 | 71.9 | 365.2 
320 and Over: 222.2 .c ls see yee 22'| 189.6 \¢75.4.|' 83.9) 3.24.1 22.5 48.0 | 30.6 | 430.7 |109.2 | 539.9 
IANS tne Seca nee: | 286 | 89.6 | 28.0 | 44.1 | 2.1 3 ASI B20 201.2 | 56.4 | 257.6 
i 


SIZE OF FARM AND SIZE OF TRACTOR. 


The number of tractors of different sizes on the farms of different 
sizes (as measured by the number of crop acres) is shown in Table 8. 


TaBLeE 8.—Number of tractors of different sizes on farms of different sizes. 


. Number | 1-plow 2-plow 3-plow 4-plow 5-plow 
Size of farms (crop acres). of farms. | tractor. | tractors. | tractors. | tractors. | tractor. 
| | 
TSESSIUN ATES) Se ea ee eens ete as c (| eee | 5 23) 5. Suen see | eee 
SOC OR OE eo ise ee eee ee wo ccnece 28 1 22 ie ees 8ael sce ae aaa 
20 OPTS KS eera cer er pete tere sete Dinio a Se cele We | 2 Sass cee 52 19) oo Sass Bee 
NGO O99 Scan See eeiac eee eee tects teen byl Pe essece 29 26 A ERE See 
DAU US oy 1! AeA GEO A Spe a0 ee 7 (| be eee 27 18 Pil la een Pe Le 
ADIL O 27 OSs es eee asec sscinesceee 308| Sens see 18 18%) et tee eee aes 
SOIL OS LOS Aiea ae ape eee eine nace cn cee wRS)/ pc eee 10 Oo eee Seeman 
320) OF: MOres soe ee ste eee eens Honeein cine ee Zig | eres 28 Se 11 7 3 1 
AYO He ge elas i Se CS. Se ee eee 286 ib) 174 104 6 1 
} 


Seventy-five per cent of the farms with less than 160 crop acres 
were equipped with 2-plow tractors, and 53 per cent of those with 160 
or more crop acres were equipped with this size of machine. 


WORKSTOCK ON FARMS OF DIFFERENT SIZES. 


The average number of workstock, the number of days of horse 
labor per farm, and the number of days’ work per head on the farms 
of different sizes during the year of the investigation are shown in 
Table 9. The number of days’ work per head was obtained by divid- 
ing the number of days’ work on the farm by the number of workstock 
kept. Each farmer gave the number of hours which are considered 
a full day’s work on his farm both for the workstock and for the 
tractor, and the average is practically 10 hours for each. 

The number of workstock varied considerably on farms of the same 
size. Likewise the number of days of horse labor per farm varied 
considerably, depending upon the acreages and yields of the different 
crops, upon the practices followed in preparing the seed bed, planting, 
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cultivating, and harvesting, upon the amount of horse labor used in 
caring for live stock and for miscellaneous work, and upon the 
amount of work done with the tractor. 


TaBLE 9.—Number of workstock, days’ of horse labor, and days’ work per head on farms 


of different sizes. 
| Horse 
Days’ 
Number | labor per 
H Bis Number work per 
Size of farm (crop acres). OS. of work- farm per head per 
stock. year, =e 

days. year. 
ILGSS HOB, C045 Ges as DOORS Be BEERS UEC DE CoCo eee 5 ais amet 7 3.4 203. 2 59. 7 
SOG OP Meee p taverns sore ole set ale a ae ested taleierate ee «ba aaa S ME 28 3.9 239. 4 64.0 
20 TC ORL Deets tee cere nee ene Gelneciceerinet-b... Sauempome 71 Beal 319. 0 66. 4 
GONG OWLOS Berea als wiclarna stots wisi ncci tae eei ete a alae. oo se eeletelone 56 6. 2 416.5 70.1 
DOIG OR ZS Deere eRe cis cee a econo eae ceca on ceeeeetoee 47 7.4 449.6 62.5 
AOS OF C9 Meese oat Ste ee ees cin 6 Lae eee 36 8.0 532. 9 70.9 
SOK OLS 1D Meee eee eye iene a ee ta ereice steels cos Sead SNe 19 9.3 587. 6 66. 4 
SPD BiG! OVEPo Seu es coo bos eS AaEee COOK OREO DOT SHEE EEEEeAG Ss oGeeror 22 12.5] 1,070.1 91.7 
As SES BO GEO SBOE SSS S FORTE NE BEG ee. soe 286 6.8 451.5 68.6 


The number of days’ work per head, being dependent upon both 
the entire amount of horse labor used on the farm and the number of 
workstock kept, likewise showed great variations, ranging from less 
than 40 to more than 100 days. ‘The size of the farm in itself had 
very little bearing on the number of days’ work per horse. While the 
average for the farms with 320 or more crop acres is considerably 
higher than for the other sizes, the horses worked less than 70 days 
per head on 6 of the 22 farms. Figure 2 shows the number of farms 
with different amounts of work per horse during the year. 


Days Work per Horse 


60 LO pei am 
BOs GIO 
100 and over...._. 


Fig, 2.—Variation in number of days’ work per horse 


WORK DONE BY TRACTOR. 


The average number of days of drawbar and belt work on the 
home farm and of custom work done by the tractors on farms of 
different sizes are shown in Table 10. 

There was a larger percentage of small machines on the smaller 


‘farms than on the larger ones, and to this extent the number of days 


work per year is not a true index of the actual amount of work done 
by the tractors on the farms of different sizes. The table does show, 
however, the relative importance of the different classes of work. 
The number of days of drawbar work on the home farm increases 
quite regularly with the increase in the size of the farm, and on the 
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average the men on the smaller farms did a somewhat greater amount 
of custom work with their tractors during the year of the investigation. 

For the entire 286 farms, 76.3 per cent of the work the tractors 
did, as measured in days, was drawbar work on the home farm, 8.8 
per cent was belt work at home, 6.5 per cent was drawbar custom 
work, and 8.4 per cent was belt custom work. 


TaBLeE 10.—Days of tractor work on farms of different sizes. © 


] 
Days of work on Days ofcustom | 
homefarm. work. 
A | Number : | Total 
Size offarm (crop acres). ‘of farms. Ee & | days. 
raw- Traw- | 
part Belt. Gar Belt. 
NOS DANUS Oem eerie ae ot 5) abe Nets 2 7 WL 2.0 4.0 5.9 23.0 
SOE ONO Me See ee Be eee See eS cs 28 17.5 223 253 3.1 25.2 
AZO EO LOO Re eee sey eee nee hen oot 71 19.1 RB 2.6 3.7 28.5 
GOOF OOF eee eee eae Re se es. 56 22.1 3.0 | Dae, 2.4 29.7 
200{CO 239) Se Rete Aree ie Coe eee 47 26. 0 2.1 1.3 11583 30. 7 
ADIT OF2 7.9 ere cree te nee awe RISE asl 36 28.5 2.1 1.9 1.6 | 34.1 
280;60'3192= 2-2 22.5. SE Sa ee eee ie te 19 31.7 2.0 | 1G 0. 4 | 35.6 
S20; and) Overseer os sten tees coeceeet ede eoe 22 32.6 3.9 | 1.0 4.3 | 41.8 
DON Nea re Salah soe Saar ee en et a 286 23. 5 2.7 2.0 2.6 30.8 
Size of Farm Days of Work 
(Crop Acres) ' on oa 


amp Drawhar Work, Home farm. = 3 Drawbhar Work, Custom ; 
2a Be/t Work, Home Farm. cs Be/t Work, Custom 


Fic. 3.—Days of work per year done by tractors on farms of different sizes. 


On the farms with less than 80 crop acres the drawbar work on the 
home farm constituted only about 48 per cent of the total; and on 
those with 80 to 119 crop acres it constituted about 69 per cent of 
the total. On the farms with 280 to 319 crop acres, drawbar work 
at home constituted 89 per cent of the total, and on. those with 320 
or more crop acres, it constituted about 78 per cent of the total. 

Figure 3 shows graphically the relative importance of the different 
kinds of work on the farms of different sizes, and illustrates the error 
which would be made in assuming that the entire usefulness of a 
tractor is confined to work where it competes directly with horses. 

The number of days of work done by an individual tractor depended 
upon the particular field operations for which it was used, the amount 
of belt and custom work done, and to a certain extent upon the 


COST AND UTILIZATION OF POWER ON FARMS. 15 


amount of time it was out of running order when it was needed, as 
well as upon the size of the farm. The variation in the number of 
days’ work done during the year by the entire 286 machines is shown 
in figure 4. Nine of the machines were used for less than 10 days 
and 7 for 60 or more. 

The number of days of drawbar and belt work on the home farm 
and of custom work done by the 2-plow and 3-plow tractors is given 
in Table 11. The number of tractors of sizes other than the 2 and 
3 plow is not great enough to afford an accurate comparison. The 
3-plow tractors did considerably more belt work both on the home 
farm and for the neighbors than did the 2-plow machines. The 
drawbar work on the home farm constituted 80 per cent of the total 
work done by the 2-plow tractors and only 71 per cent of that done 
by the 3-plow machines. 


Days per year 


Number of Tractors 
4 50 


EKO) SES) 2 ee 
40 549:9. 2! 
SOMO ORE nt: 
60 and over ____ 


Fic. 4.—Variation in number of days tractors were used per year. 


‘TaBLE 11.—Days work per year done by 2-plow and 3-plow tractors. 


Days of work on Days of custom 
home farm. work. 
Size of tractor. Number. Total. 
Draw- Draw- 
part Belt. oa Belt. 
FOS NON OS Ge SSE AEN e a He et a ES 174 25.8 Ppa 2.6 1.8 32.3 
BD ON Fs a Sa A Pe sc 104 20. 2 385 1.3 350 28. 5 


DRAWBAR WORK. 


The 23.5 days of drawbar work on the home farm which the 
average tractor did was divided among the following operations: 


Days. 
Powilta Gmeee ss aera eich. | nme ees RUN id LN a 12. 4 
Disking, harrowing, and other work in fitting ground. ....... 7.6 
Cutting grain TS ee ise i. i, RR EL oe ANS 1.5 
Ioadin gyandshaulineghay er 22 = > 2/7 ae eee os ey ecleyaee .4 
Others hg. ote eye sais os. -) PU ah Ame ek 1.6 


Although the tractors on these farms were used more for plowing 
than for any other drawbar operation, the amount of time spent on 
other work almost equaled that spent in plowing. 

The ‘other’ drawbar work, which amounted to 1.6 days for the 
average tractor, consisted of many operations, such as cultivating 
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corn, drawing the corn binder or corn picker, hauling manure, and 
drilling grain, but less than 10 per cent of the farmers used their 
tractors for any one of these operations and on the average the length 
of time the tractors were used for any one was less than the time 
they were used for drawing the wagon and hay loader. 

The average number of days the 2 and 3 plow tractors were used 
on the different drawbar operations and the average number of 
acres covered per day by each are shown in Table 12. 


TABLE 12.—Average number of days per year 2-plow and 3-plow tractors were used for 
different drawbar operations and average number of acres covered per day. 


[174 two-plow tractors and 104 three-plow tractors.] 


2-plow. 3-plow. 
Operation. | 
Days per | Acres per Days per | Acres per 
year. ay. | year. day. 

Spring plowing sso Mee ee US aoe sdb 2205 oeeeeerooes 7.9 6. 62 6.3 8. 63 
Hallaplowing ese eee sae neem oe Re oe Ne. erence 5.1 6. 46 5.2 8. 62 
DISKING = |S eisee see oan sce ceedieec ses .cot els cincs teens 4.0 21. 60 2.3 30. 78 
Diskingin combinations. ot Swscose ete teens eee ace e ee 3.4 19. 69 4.0 23. 83 
Harrowing;rollin’ tC sis s2-semser tee os aces ceo eee 1.1 | 39. 05 ~2 51.38 
Drawine Na ylOnG er Messe a nce cosa o see ts eee eeaaaee 4 10. 50 4 11. 57 
Catting eran ee SEE ett = ae 1.9 19. 73 9 23. 22 
Other works -/.2 22353 5 2e 22 2 oh 2. eee) ee ZAO EAS ee = Ol Case ae ele 
POD mrss ie beeen ioe ie mice ane ie te va hac a ee eeeee oe 205.0) oneeetaee QED eer re 


There was little variation in the amount of ground covered per day 
by the tractors at the various operations in the different areas. The 
average number of acres covered per day, at least in plowing, on the 
farms visited in this investigation is evidently very near the average 
of all farms in this section. Reports from over 600 Llnois tractor 
owners to the Department of Agriculture in 1917 and 1918, as sum- 
marized in Farmers’ Bulletin 963, “Tractor Experience in Llinois,” 
showed that the 2-plow machines covered an average of 64 acres per 
day of 10 net working hours and 3-plow machines 8? acres. Reports 
from about 70 farmers in McLean County, Illinois, in 1918 and 1919, 
and summarized in Department Bulletin 814, “A Standard Day’s 
Work in Central Illinois,’ showed that 2-plow tractors covered 7.0 
acres per day in spring plowing and 6.4 acres per day in fall plowing, 
and that 3-plow tractors covered 8.7 acres per day in the spring and 
8.1 acres in the fall. 

Table 12 shows that the 2-plow tractors were used more exten- 
sively than the 3-plow machines for the light operations of harrowing, 
rolling, etc., and cutting grain. In disking, the 2-plow machines 
pulled disks alone a greater part of the time while the 3-plow machines 
usually pulled harrows or other light implements in combination 
with the disks. 
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Table 13 shows the number of owners of 2 


used their machines on the different operations: 


and 3 plow tractors who 


TABLE 13.—Number of owners using their tractors on the different operations. 


Operation. 


Owners using 2- 
plow tractors for 


operation specified. 


Owners using 3- 
plow tractors for 
operation specified. 


Number. | Per cent. | Number. | Per cent. 
Plowing 3 (spr TI SXOTe fallllt) aes aN TER ae See | Say All | 100 100 
Pulling di Sloncee eee ates nck). SRM) 95 55 45 44 
Pulling disksin combination with harrows, rollers, or plankers. . 101 58 64 62 
Pullingsharrows, collersy etc: alone... 2.2.22)... 2. ..2 See) 53 30 7 Tf 
Drawing hay loaders ince Timea eee, OSI) 24 14 13 12 
DrawineyeralmMypin ders se. cee mei fcc miep otis a aicla = boc epee 101 58 27 26 
Other draw-bar work on home farm.-............-...-+.-.-+.-- 62 36 16 15 


Fig. 5.—Tractors did 85 per cent of all the plowing on these farms. 


Plowing.—Table 14 shows the average number of acres plowed 
during the year, and the number plowed with tractors and with horses 
in both the spring and fall on farms of different sizes. A little over 
half of the crop area of the farms was plowed during the year. 
Highty-five per cent of all this plowmg was done with the tractors; 
81 per cent of the spring plowing was done with them, and 91 per 
cent of the fall plowing. Every man interviewed had used his 
tractor for some plowing during the year, and 140 of the 286 had 
done all of their plowing with tractors. (See fig. 5.) 
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TABLE 14.—Plowing done with tractors and with horses on farms of different sizes. 


| Spring plowing. Fall plowing. 

Average | peat < : 3 Per cent 

; Number} _2¢res | of total 

Size of farm (crop acres). NEGATE! plover Acres | Acres | Acres Neves plowed 

Ati with | with with with ack 
* | tractors. | horses. | tractors. | horses. tele 
S re | 

Acres. Acres. | Acres. | Acres. Acres. | Percent, 
ess Chan'SOhss pyc ses ee (| 33.0 26.0 | 2.3 4.7 0 93.0 
BO GornLOe ed Waite ese te ane: 28 | 55.9 35.2 | 2.9 16.5 aR 92.5 
5 PAO) Fo as as ae Ba an G eee ee 71 | 72.0 37.5 | 5.3 2051 LS 90.6 
160:60 199) 5260s 2 3k eee ee 56 95.4 49.1 | 9.3 34.4 2.6 87.5 
200601239 ee eee rete a 47 113.5 60.4 5.6 45.3 2am 93.1 
240 FOZ 79 ee ree 2 eee pia eee 36 | 140.8 59.8 14.4 | 58.5 8.1 84.0 
2Z80itO SLO Ne Ss ee eeeny Sere 1a 19 | 147.6 67.0 | 11.2 | 65. 2 4.2 89.6 
320 andtoversse eet ee eee 22 | 213.9 | 93.0 | 63.2 42.2 15.5 63.2 
RTs yale Wes en ce 236| 105.4|-. 52.1| 11.8 a7 3.8 85.2 


For all farms about 60 per cent of the plowing was done in the spring 
and in each size group a greater acreage was plowed in the spring than 
in the fall. The areas differed considerably, however, in their prac- 
tice with regard to spring and fall plowing. The percentage of the 
plowing done in the spring on the farms visited in the different areas 
was as follows: 


Per cent. 
Madison Counity,;Oh10. i220 0 oc.3,) ee oo Ss ee 88 
Seneca: CountysObios 32 =... 2. Bee see ee 67 
Madison Countyaiind <2: 22.2. [eae 32 2s a ee ee 74 
Montcomery County lndi2. /20: 7) Sees eh 52 Dee 72 
ihivingstons County. Mle: 28525) ees eee) ae 23 
Knox County swe = 2 ss ei 5. Se es oe Eee s.r 59 


The areas did not differ greatly in the percentage of the total plow- 
ing done with tractors. In all, 267 of the 286 men did some plowing 
in the spring and 225 did some fall plowing. 

Spring plowing.—The number of men on farms of different sizes 
who did all the sprmg plowing with tractors, those who used both 
tractor and horses, and those who used horses only was as shown in 


Table 15. 


TaBLe 15.—Kind of power used for spring nlowing on farms of different sizes. 


| Farmers 
| Number Perms using wanes 
Size of farms (crop acres). of 8 tractors 
: tractors horses 
farmers. and 
| only horses: only. 
essithants0 sae eee ease na |. ly eps eee 7 5 POM EEE Soe eee 
SOM OM oases teen ens vince sb bicadtts Jes Sea ne 28 21 ya EBS ae 
120 COM D0 bee sean sei ie ae ees eeioeicsin este soa ese vente | 65 41. 23 1 
T6O TO 90S eee eee eae SS thor oe (ee A EES | 53 27 25 1 
200'F.0:239! ss seen eins 50 bp ASE DEE ee ENE eee 5 Saat oe 43 23 19 1 
240 tol 79a ese e POLL te cc Shenae REE: ines se 31 12 19) |Weayereees 
280 to B10 sie pee ere cE: Pa. ls. | aa 18 9 Ty ne ese 
S20OMOTE Se a Ree ee ee eee ee eS OS ee 22 4 17 1 
EDO taal (se ea set are teps ene EB SE ne bl 267 142 121 4 
(POT CON Gee eee oe ee coe eee cine etc aCe EES 100 53 45 2 
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As the size of farm, and consequently the amount of plowing, 
increased, the percentage of those who did it all with tractors de- 
creased. Sixty-seven per cent of the men with less than 160 crop 
acres, 52 per cent of those with 160 to 239 crop acres, and only 35 
per cent of those with 240 or more crop acres did all their spring 
plowing with their tractors. 

The number of acres plowed with horses on the smaller farms, as 
shown in Table 14, indicates that on many of these farms the horses 
were used only for finishing or for plowing small and irregular fields. 
On many of the larger farms, however, the amount of spring plowing 
to be done was so great that the tractors could not do it all in the 
time available, and horses were worked regularly at plowing during 
the plowing season. This condition existed on nearly all of the 22 
farms with 320 or more crop acres, where an average of 63 acres of 
spring plowing was done with horses. 

Fall plowing.—Table 16 shows the number of men on farms of 
different sizes who did all their fall plowing with tractors, those who 
used both tractors and horses, and those who used horses only. 


TaBLE 16.—Kind of power used for fall plowing on farms of different sizes. 


Farmers 


Farmers Farmers 
: Number . usin A 

Size of farms (crop acres). (6) (aie Peaetare yas 

aeret ractors Patil horses 

only. narces® only. 
TH ESSHU A TAR OO eerste ela clare eh onl erePh ora tethen tate iatel ale. aja’e\n a/ Sloe eee 2 ARV Pae ey Tee ks ee Mt a 
SOHO) IW) og oe coe Sees REG R OCOD OSEEE HOSE E ESOS Dasa eEAeBEE coosdae 20 16 Ae cepa ee ee 
120) WONG) 6s So os Rete SSS aCe SES Ee Us Heese SO CoSs EERE Be aco oes 62 55 6 1 
18D TO 109) s SSS cae ee eBe see see one aes Sea e eee cocoons 42 35 5 2 
OEE OF 239 ey ep renee ai Sere eee ape oe aa van oc clas SEO 38 34 3 1 
FING) HO) PLA) os ca ac Uy 0 De pe a ES AS 29 23 5 1 
PIS) TED BIS 5.5 6 SOOO aL TOT LU eae saan ead hee eam 16 15 URIBE Se Sere 
S10) OFF TONS Ao GOS SE Ee See SEE tC ae aa een 5 So ae 16 10 3 3 
QUOTES 3 AR ae aA eg Ae ea oe ee PIR 225 190 27 8 
JEHETP CNM ay ooh See eT eben esa Son Ua rR Ry 100 84 12 4 


A much larger percentage used tractors exclusively for fall plowing 
than for spring plowing, and no marked tendency was shown on the 
large farms to supplement the tractors with horses. Except where 
land is being plowed for winter wheat, the season for fall plowing is 
long, compared with the season for spring plowing. Furthermore, 
the hot weather which usually occurs during the fall plowing season 
and the harder plowing give the tractor a somewhat greater advan- 
tage over horses than it has in spring plowing. 

Disking.—Though the tractors were used more for plowing than 
for any other operation on these farms, 73 per cent of the total disk- 
ing was done with them. On the farms where winter wheat followed 
corn and occupied an important place in the rotation, the seed bed 
was prepared almost.entirely with the tractor and disk. The method 
usually emplo~ed was first to cut and shock the corn and then disk 
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the land, following with the disk drill drawn by horses. In Illinois 
and to a less extent in Indiana the land planted in oats was prepared 
with the tractor. The cornstalks from the preceding year were broken 
with the disk and the seed bed put in shape for planting the crop. 

On some farms the tractors had not been used to any great 
extent for disking freshly plowed ground in the spring, because of 
danger of packing the soil. On many of the larger farms, where it 
was necessary to supplement the tractor with horses in preparing 
the seed bed, horses were used for disking while the tractor was being 
used for plowing. 

The fact that a smaller portion of the disking than of the plowing 
was done with horses was in the main due to these two conditions. 

Of the 286 operators, 284 did some disking during the year. In 
Table 17 is given the number of men on the various sized farms 
who did all their disking with their tractors, those who used both 
tractors and horses, and those who used horses only. The disking 
has not been separated into spring and fall work, or into work on 
plowed and unplowed ground. 


TaBLE 17.—Kind of power used for disking on farms of different sizes. 


| | 
| Farmers 


Farmers : | Farmers 
F Bene) AG Number using using using 
Size of farms (crop acres): of fa tractors s 
anand ractors an horses 
only. Horses only. 
IDES ROE Ndlits VAs esa iS So SOSCE ESS L ACHE RAE Ee NEBES «Sot Sane aerate 7 4 1 2, 
FUDD STRO) hg oY ee ae a RI a Rp a 28 24 1 
IPT Toy AU ees ee AT SL EY UR eam SR 70 39 28 3 
ALGO SG ORL OD ere ee ea aa sie er Sed arcing cate w/e sciz isa ae US ee 56 33 18 5 
OP 23O see ret Nn fe tee atsies oi NR DOLE a) A ss bie Smee N32 46 24 20 2 
ZA iE OUD 7, Sims ARRAS sbi theta uae i Ei) a paella | le 36 18 17 1 
ZSORE OS Oe Rep uae eterse yom lel Rests Scio i Node vy Seomnngarey oe 2 19 LO 30 eee ON Eerie 
ZO KOT IN ORC Lee eae ee eee re ks By a Sat 5 a aRM EE NY D2 22 8 13 1 
| 
FLY © Gayl eaee ats Mig eR Die Reins oS 2214 os A a eeu Nall) 4 es 284 160 109 15 
VENER CELE FS SSO Nee CRS US Eo Ce RS tee nee 100 57 38 5 


Sixty-four per cent of the men with less than 160 crop acres, 56 
per cent of those with 160 to 239 crop acres, and 47 per cent of those 
with 240 or more crop acres did all their disking with tractors. The 
fact that more than half of these men did all the disking with their 
tractors and 95 per cent used them for part of the work indicates 
a well established place for the tractor in this work as well as in 
plowing. 

Harrourng, rolling, planking, and packing—In most cases not 
more than two of these operations were performed on a farm during 
the year. Six operators had not used spike-tooth or spring-tooth 
harrows, rollers, plankers, or packers during the year, but had fitted 
their ground entirely with disks. 

When tractors furnished the power, the implements were gener- 
ally used in combination rather than individually, the most common 
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practice being to pull one or more of these implements behind the 
disk. In all, 207 men did at least part of this work with tractors. 
One hundred and sixty-four of them used these implements behind 
their disk harrows, and 43 used them alone. (See fig. 6.) 

The number of men on the various-sized farms who used these 
implements and the kind of power employed are given in Table 18. 


Fic. 6.—Tractor preparing corn ground for winter wheat with a double disk and packer. 


TaBLE 18.—Kind of power used for harrowing, rolling, planking, and packing on farms 
of different sizes. 


Number | Fatmers Hanus Farmers 

Size of farms (crop acres). of eevee tractors | hae 

Farnese ractors aa orses 

only. hoses. | only. 
IL GEIS Hania CO soon a ce beeeoetod SEGEC Bb aeons aa Tee eemReRES con sccocae 7 3 3 | 1 
ESLO) GCG) TUL} ei eS I a i NS | 28 11 14 3 
M2 OST OBIS ee ene ee eR ok Sel Ae oo os 2 ui Eee 70 20 33 Ne 
IEG Oi OPUG Oey ese esas ere) eae arc is Sea sere sic he !ciei iat =\e ROSE ee 53 12 26 15 
ZOO OSS Or ee Meese ae GC SR We de o2 s 2. Sees 47 7 26 14 
DAD OM Oise ig Ses ac tis Gece ees Bea i 35 7 | 19 9 
te) ROG aed Ka roca ae ae Geap Re Hc n ACOs HE SE CBee ree | 18 4 | 9 5 
SO LOLETI OL sepsis spose se See ee ae oS SIS io te Shere sha aya sino oe a | 22 2 | 11 9 
LADO es is A SEE ages saad ed Seana oo Ss 280 66 141 | 73 
PONCE Mt a ete ne eyes ao eas Po) rE i 100 24 50 | 26 

| 


Here again the size of the farm had some influence on the portion 
of this work done with tractors. On 32 per cent of the farms with 
less than 160 crop acres, and on only 18 per cent of those with 160 or 
more crop acres, all this work was done with tractors. Theimplements 
used for this work are normally of light draft, and where the tractor 
and horses were used simultaneously for fitting the ground, the 
former was often used on the plow or disk and the latter for harrow- 
ing, etc. 

In all, 72 per cent of the harrowing, planking, rolling, and packing 
done with tractors was done with one or more of these implements 
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behind a disk, and 28 per cent independent of the disk. The size 
of the tractor had a direct bearing upon the combination used, for 
the 3-plow outfits were able to pull greater loads than the 2-plow 
machines. Only 61 per cent of the work done with 2-plow tractors 
was done with harrows, rollers, etc., behind disks, while 92 per cent 
of that done with 3-plow tractors was done behind disks. 

Farms where all work previous to planting was done with tractors.— 
While the larger part of the plowing and disking and a considerable 
portion of the lighter work of harrowing, planking, rolling, and 
packing on these farms was done with tractors, on only 39 of the 
286—14 per cent of the total—was all of the work of preparing the 
seed bed done with tractors. Even on farms whose operators 
considered their machines suitable for all this work, horses usually 
did part of it. 

Most of the farms where tractors were used exclusively were 
operated by one man alone. Where an extra man was available a 
part of this work was nearly always done with horses. 

The seed-bed preparation was done with tractors entirely on 21 
per cent of the farms with less than 160 crop acres, but horses were 
used for some seed bed preparation on all but 9 per cent of the farms 
with 160 or more crop acres. ‘Thirty-four of these 39 men operated 
2-plow outfits and 5 of them 3-plow outfits. Thus 20 per cent of 
all the men who owned 2-plow machines and only 5 per cent of those 
who owned 3-plow machines did all of this work with tractors. 
Even though a larger percentage of the men on smaller farms owned 
2-plow machines, apparently the greater versatility of the smaller 
machines made them more satisfactory for all the kinds of work 
required in preparing the seed bed. 

Cutting grain.—Seven of the 286 men interviewed either raised 
no small grain or paid to have it cut by others. The kinds of power 
used by the remaining 279 were as follows: 

108 or 39 per cent used tractors only. 
22 or 8 per cent used tractors and horses. 
149 or 53 per cent used horses only. 

The 22 men who used both tractors and horses did not always use 
them simultaneously. More often the two sources of power were used 
at different times, one on oats and the other on wheat for example. 

The size of the farm apparently had little to do with the kind of 
power used in cutting grain. Forty per cent of the men who had 
less than 160 crop acres, 42 per cent of those with 160 to 239 crop 
acres, and 33 per cent of those with 240 or more crop acres cut all 
their grain with tractors. The size of the tractor however, did have 
some influence on its use for cutting grain. Fifty-four per cent of 
the grain was cut with tractors on the farms where 2-plow machines 
were owned and only 26 per cent on the farms where 3-plow machines 
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were owned. On the average the smaller tractors were used 1.9 
days while the larger outfits were used 0.9 day for this work. (See 
Table 12.) 

On nearly every farm only a single binder was owned, as one was 
usually sufficient for handling the acreage in small grain. On the 
22 farms with 320 or more crop acres there was an average of 75 
acres of wheat and 84 acres of oats. Either horses or tractor should 
cut each of these crops with a single binder in not more than 5 days 
(see Tables 12 and 22), and in favorable seasons at least this much 
time is available. 

The principal reasons given by these men for using the tractor for 
cutting grain were that it relieved the horses of hard work in hot 
weather, and made it possible to get the work done in a shorter time 
when the season was unfavorable. 

Loading hay.—On 59 of the 286 farms no hay was raised during 
1920. On 37, or 16 per cent, of the remaining 227 farms, the tractors 
were used for at least a part of the work of pulling the wagon and 
hay loader. Twelve of the 37 men used their tractors not only for 
loading the hay in the field but also for drawing the wagons to the 
barn for unloading. The remaining 25 used their horses for part 
of the work of loading and hauling hay. The most common practice 
on these 25 farms was to use two or more wagons for haying. The 
tractor was used in the field drawing a wagon and hay loader while the 
horses drew the loaded wagons to the barn. 

The amount of hay grown on these farms was small, compared 
with the amount of corn-and small grain, the average acreage of both 
hay and seed being only 25 acres (see Table 2). On most of the 
farms only the second cutting of clover was thrashed for seed but 
on a few the entire crop was thus used. On account of the small 
acreage of hay a considerable number of these farmers did not own 
hay loaders, but loaded their hay by hand. The tractors were never 
used in connection with haying where this practice was followed, and 
this accounts in part for the comparatively small number who used 
their tractors for haying. In an investigation of the influence of the 
tractor on the use of horses made in 7 corn-belt States in 1918 and 
reported in Farmers’ Bulletin 1093 it was found that ‘12 per cent 
of the operators interviewed used their machines for pulling the 
wagon and loader.’’ Labor shortage was responsible in part for the 
use of the tractors at that time. On most of the farms the work.was 
done with one man fewer than when horses were used. 

While the number of corn-belt tractor owners who use their tractors 
in haying is evidently small, the results of both these investigations 
indicate that under certain conditions tractors can be used advan- 
tageously for this work. 
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The use of the tractor for belt work does not influence horse labor 
and should really be considered a separate enterprise. However, the 
doing of such work with the tractor adds to its usefulness and reduces 
the cost per day of work for such items as depreciation, interest, and 
repairs. As shown in Table 10, these 286 tractors were used an 
average of 2.7 days for belt work on the home farm during the year. 
However, 91, nearly a third, of the 286 were used for no belt work 
on the home farm during the year. 

Table 11 shows that on the average the 3-plow tractors were used 
considerably more for belt work than the 2-plow machines. Eighty- 
five or 82 per cent of the 104 three-plow machines and only 103 or 
59 per cent of the 174 two-plow machines were used for belt work 
on the home farm during the year. (See fig. 7.) Table 19 shows 


Fic. 7.—Three-plow machines were used more for belt work than the two-plow machines. 


the number of men who used their tractors for different kinds of belt 
work during the year and the average time spent on each kind 


of work: 
TaBLE 19.—Belt work on home farm. 


Number | Number 
P Days _ || 3 Days 
Operation. perform- | Operation. perform- 
ing. used. || ing. used. 
| ee ES 
Sawing wood.. 110 1.4 || Shredding... ae 35 3.8 
Grinding feed. 101 1.5 || Shelling corn. ae 15 1.1 
Filling silos..-. : 58 1. /83||pOther work-eeea-oeeee ee eee ee 29 2.5 
Mhrashin gees sceeseeees ese ceoe 40 332, 


A large number of the men who sawed wood or ground feed during 
the year used their tractors for this work. A few owned small 
stationary engines which were used. On the average 1.4 full days 
was sufficient for sawing the year’s supply of firewood and 1.5 days 
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for grinding the year’s supply of feed. Usually the wood was sawed 
at one or two different times, while for grinding feed the tractor was 
run for only a few hours per week in the winter months. 

The tractors were often not powerful enough for the heavier work 
of filling silos, thrashing, shredding, and shelling corn, and this 
accounts in part for the small number of men who used their tractors 
for these operations. However, there were no silos on many of 
the farms; shredding was not common in any except the Ohio 
areas and in the Madison County, Indiana, area; the practice of 
shelling corn on the farm was common only in the Illinois areas; 
and on a majority of the farms thrashing was still done with custom 
outfits. 

CUSTOM WORK. 

One hundred and eighty-three farmers did some custom work 
with their tractors during the year. This work amounted to an 
average of 4.6 days for all tractors (see Table 10), or 7.2 days for 
the 183 which were used for custom work. The number of men 
who used their tractors for different kinds of custom work and the 
average number of days spent by them at each operation are given 
in Table 20. In all, 116 tractors were used for custom drawbar 
work, and 113 for custom belt work. 


TABLE 20.—Custom work. 


Number 
: Days 
Operation. perform- 
; ing. used. 
Drawbar: 
TEA GN AIAG RS CAST te eile Pal Ceara Re IR eM LU pe ee A a 74 5.0 
RID) US Koti Spay ey Soave as rat ea Na Me MIG le UN paren cata a ar RO 35 2.0 
@ Gino reworks ey eee sree ea eA I Ry onl cra AM Wi SL dd as eee cee 45 3.1 
Belt: é 
TOs Tae AMO yeas ets aes en WA Ea) eo EEE Para SAM eh ot AUS MR pe ge as Ye 42 3.3 
MAD) ah AC oe a ha US at US a ea eR a ay Bien 31 8.5 
SEIN HONE OO eae Se AMS SAE ica ao Ais ee AACS ee RIOR as Ook ae eae ie we aay ne 28 1.9 
Snel clita geet Ue ea aero ie Ns ea IS aM RUNING IS hci aie eee a 23 7.2 
OGIO AWORKEN2e ase Seta eRe RUM 2 2 SN I WL NUCH pep aire a 37 3.6 


More than half of the drawbar custom work done by the tractors 
was plowing. The “other” drawbar work shown in the table included 
dragging roads, cutting grain, and other kinds of field work, but less 
than 10 per cent of the owners did any one kind of this work for hire. 
Comparatively few men did any one belt operation for hire, but 
from the standpoint of the time spent at the different operations by 
the men who actually performed them for hire, thrashing and shred- 
ding were more important than plowing. 


TRACTORS WHICH WERE USED FOR NEITHER BELT NOR CUSTOM WORK. 


While drawbar work on the home farm amounted on the average to 
only 76 per cent of the total work done by the tractors, 55 of the 286 
56390°—21—Bull. 997-4 


26 BULLETIN 997, U. S. DEPARTMENT OF AGRICULTURE. 


tractors were used for nothing but this class of work during the 
year covered by the investigation. 

The location of the farms on which these 55 tractors were owned 
is as follows: 


Madison: County; Ohio: 225... 2a 0. Sete ee ee 4 
Seneca (County <Ohio! 122: 2. 2 8b eh J) eee, Be 0 
Madison: County, Ind. 24... 2... =}. a6 ssc cb). oer eae A 
Montgomery County, Ind-...-.--2:c-2-+---.-2-> e022 5 ee! 
TnavingstonyCounty, All... ..._ .... eet 21 
Knox. County, alles. <2... eae te 12 


On most of the farms visited in Illinois and in Montgomery County, 
Ind., there was no wood to cut. Silos were not as common in these 
three areas as in the others. Less livestock was kept on the farms 
in Livingston County, Il., than in any other area, and consequently 
few of the tractors there were used for grinding feed. In fact, on 
many of the farms in both Illinois areas the only belt work done was 
thrashing and shelling corn, and the power for this work in most 
cases was furnished by steam engines. 

The greater the percentage of farmers in a community who own 
tractors, the less will be the opportunity of doing custom work with 
them, even if the tractor owners desire to do it. Tractors were more 
numerous in Livingston County, Ill., than in any other area visited, 
and only 25 of the 60 men interviewed there had used their tractors 
for custom work during the year. - 


WORK DONE BY HORSES. 


The average number of days of horse labor used for the various 
operations on the farms of different areas is shown in Table 21, and 
the daily duty of one horse for each of the field operations in Table 22. 
The daily duty of one horse, i. e., the number of acres covered per day 
per horse, at the different operations varied somewhat in the different 
areas, and to this extent the number of days of horse labor is not a 
true index of the actual amount of work done by the horses. 

Plowing.—Since the tractors did 85 per cent of the plowing on these 
farms, the average number of days of horse labor used for this work 
is necessarily small. On the average it amounted to less than 20 
days per year in each area except in Madison County, Ohio. The 
greater use of horses for plowing in this area was due to the fact that 
several of the farms were so large and the amount of spring plowing 
so great that the tractors could not do all of it in the time available 
and the horses were used regularly to supplement the tractors. Table 
IX shows that the tractors covered slightly less ground per day in fall 
plowing than in spring plowing. Similarly, the average daily duty 
of one horse was slightly less for fall plowing than for spring plowing. 
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TaBLE 21.—Days of horse labor at various operations in different areas. 


Madison | Seneca | Madison Mon Ui Living- Knox 
Operations. County, | County, | County, Count y C aoe County, All. 
Ohio. | Ohio. Ides taco Cores fete 

Spring plowing........-.------- 42.8 fle | 14.6 15.6 6.8 Ball 14.1 
Fall amine! 3 BIRR trates Sia taiore 4.2 3.1 4.0 3.0 8.4 4.7 4.8 
Moralinee see Leetad Sang 47.0)| 142 18.6 18.6 15.2 9.8 18.9 
WViskimememeee Me ayy hs 17.9 5. 6 | 3.3 4.9 SOP nea 15.2 
Harrowing, rolling, etc.....----- 10.5 23. 3 10.7 17.8 21.9 26.8 19.3 
Total, fitting ground : f 
other than plowing. ---- 28. 4 28.9 | 14.0 22.7 59. 8 40.9 34.5 
Broadcast seeding. .......-.---- | 2 oll .7 | 2.0 3.6 2.4 1.8 
Drillimevoraineer sport a -2 see 24, 1 11.9 13. 2 13. 1 5d 4.5 10.0 
Total, seeding grain......, 24.3 12: 0, | Sipnato | avieise0 4.3 6.9 11.8 
Planting corn.......... oe ERS 6.9 | 10.2 11.9 12.8 11.8 | 12.2 
Cultivating, l-row.-....----.---- 80.5 34.5 38. 4 57. 2 | 80.9 92. 2 66. 2 
Cultivating, 2-row..-.----------- 14.9 4.9 15: 5 | 26.4 12.0 | 8.8 14.2 
Total, cultivating ..-.....- | 95. 4 39. 4 | 53.9 | 83.6 | 92:9 | 101.0 | 80. 4 

IMO yyy ome ee erat Fels 5.9 8.0 | 6.4 8.3 519) 4.8 5,9 
Raking and tedding.-.........-- ya 4.9 1.2 2.5 2.1 | 2.5 2.4 
Loading and hauling hay....-.-. 10. 2 15e2 9.8 9.4 4.1 9.0 9.1 
Motal hanya ss seen 17.8 28.1 | 17.4 | 20. 2 ! 9. 4 16.3 | 17.4 
Chriiiiting garmin. 4s ebbubeneodade | 13.0 12. 2 | 7.6 12.6 ile 6.7 10.7 
"RHYASHIN OER eae) o Misi se 39. 5 20.9 | 30.5 29. 6 30. 1 35.9 | Biles} 
(Ghonitshaye @oseini-. Sos oesensaeeeoueee of 14.2 | 4,3 | 7.3 155) 1.5 ak 
Silage ware ene sesso Sit 12. 4 4.7 7.6 4.4 12 3.0 5.0 
Husking from stalk.........----) 70. 2 3.1 71.5 90. 6 | Gy 7 109. 8 81.0 
Cribbineiconmes ess - sos epee. | 43.9 | 2.4 l.4 -0 -0 -0 5.7 
Shreddingwtoddersete sees ee = 4 24.1 3.6 1.0 | -8 ol 3.8 
Total, corn harvest .....-- 127.8 48.5 83.4 | 103.3 | 99.2| 114.9 99. 0 
Other field work.......-..------ 1.9 enden| 6.4 6.4 | 2.4 2.7 4.4 
Haulinesmanunes oo. o-ce oe | 91.5 49, 2 | 43. 8 30. 5 | 32.8 37.4 43.8 
Miscellaneous work on farm...-- 115. 9 45.1 40.7 48.4 32.3 37.0 AgM 
Roadshanlinttesesesee- 22. -e- = 40. 2 41.1 28.8 22.3 44.3 42.0 35.4 
Custombworksee sesso cee. = 2.2 6.1 207 5.4 «2 3 2.6 
Horsellaborhireds--- 225-22. -=- -0 2 4 3.3 2 1.2 1.0 
Motalbreee se yee. Seca ts: 165357 360.1 |. 376.5 427.3 447.2 462. 4 451.5 

| } | | 
TaBLE 22.—Daily duty of one horse at various operations in different areas. 
{ Acres per day per horse.] 
( | 
Madison | Seneca Megan ae PL es Knox 
Operations. County, | County, | County County All. 
@hiass conto: ” icra COUN: | County eiraaae 

Spring plowing................- 0. 86 0.74 0.73 0. 88 0. 81 1.00 0. 84 
Roly wha ne seacesagdcsoecace 80 75 - 62 80 .75 1. 03 . 80 
IDISKIMN Pepe eee. js ose se cok See 3.17 2. 56 2. 64 3.13 4.08 4. 26 3.79 
Harrowing, rolling, etc....-..--. 5. 28 5. 14 5. 27 5. 50 9. 23 8. 09 7.08 
Broadcast seeding..-......-- eee 18. 86 15. 50 14, 23 16. 60 22. 97 20. 18 20.15 
Mrlinegeraine see keke 4.08 5. 08 3. 88 3. 42 4.57 4.02 3.98 
IP bynqibare Cont weaes ooeacceabeans 6. 92 5. 85 6. 55 8. 64 8. 63 8. 28 7.79 
Cultivating, 1-row 3. 40 2. 98 3. 34 3.33 3. 67 3. 40 3. 42 
Cultivating, 2-row 4. 06 4.33 3. 90 4. 30 4. 20 4, 93 4, 28 
IMO sla eae res oy Ne al eh 4. 84 4. 99 4.65 3. 86 4, 54 5. 50 4. 64 
1 Ray Paiva en 74 Rss eee Se gee 12. 68 7. 94 8.77 9.12 5. 85 8.73 8. 40 
Lan hinty lNehyecbonegccsosdeeeooes 2. 21 2. 30 2. 07 2.76 2.11 2. 56 2.49 
Cutting erat ee eee eee 3.78 3. 88 3.79 3. 89 4, 32 4. 36 4.10 
Cuthine(corn se ee a 2.73 2. 43 2. 59 2.05 2. 26 2.12 2. 49 
Eiskin pycorm se a ees eee ee 57 . 00 . 60 o (il 1.03 . 84 .719 
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Fitting ground other than plowing.—The tractors did the greater 
part of the work of disking, harrowing, and rolling, but on the average 
the amount of horse labor used for these operations was nearly 
twice as great as that used for plowing. Twice as much horse labor 
was used for disking in Livingston County, Ill., as in any other area, 
which was due mainly to soil conditions in that area. It had been 
found on some of the farms that the use of the tractor on plowed 
ground packed the soil seriously, and on such farms the horses did 
practically all the disking of plowed ground during the year covered 
by the investigation. 

Seeding grain.—The table shows that small grain was drilled almost 
exclusively in the Ohio areas and in Madison County, Ind., but that 
endgate seeders were in common used in other areas. A few farmers 
in each of the first three areas used endgate seeders for sowing their 


Fic. 8.—One man and three horses on a two-row cultivator accomplish nearly twice as much work as 
one man and two horses on a one-row machine. 


oats, but the common practice was to use the drill for both oats and 
wheat. In the three latter areas practically all the oats was sown 
with endgate seeders. The use of the endgate seeder reduces both 
horse-labor and man-labor requirements for this operation, the aver- 
age daily duty of one horse with the endgate seeder being 20 acres 
and with the drill only 4 acres. 

Planting corn.—Corn planting was done entirely with horses on 
every farm and the 2-row, 2-horse machine was used exclusively. 
The differences in the average requirements per farm for this operation 
are due largely to the differences in the acreage devoted to this crop 
in the different areas (see Table 2). 

Cultwating corn.—Two men cultivated all their corn with their 
tractors, and 14 others used their machines for part of this work. 
The table shows that on the average more horse labor*was used in corn 
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cultivation than for any other work except corn harvest. Corn har- 
vest, however, was usually spread over a greater length of time than 
cultivation, and on most of the farms corn cultivation was the opera- 
tion which required the greatest amount of horse labor in the shortest 
time. 

Eighty-four of the 284 men who used horses for cultivating used 
2-row cultivators for at least part of the work, and 22 of the 84 used 
2-row implements exclusively. (See fig. 8.) 

On the average the daily duty of one horse on a 2-row cultivator 
was about 25 per cent higher than the duty of one horse on a 1-row 
implement, and if 2-row cultivators had been used exclusively the 
amount of horse labor required for cultivating would have been 25 
per cent less than if 1-row cultivators had been used exclusively. 


a 


Fig. 9.—Horses only were used for mowing hay on these farms. 


Corn cultivating represented the peak of man labor as well as of 
horse labor requirements on many of the farms, and since one man 
with a 2-row cultivator accomplished nearly twice as much as one 
man with a l-row, the more extended use of the 2-row machine on 
some of the farms where the acreage in corn was too great to be culti- 
vated with a single 1-row implement would have made it possible to 
reduce both the number of horses kept on the farm and the number of 
men employed during the cultivating season. 

Haying.—Hay occupied only a small acreage on most of the farms 
visited, and while the horses did 92 per cent of the total work on this 
crop the amount of horse labor required for it was small compared 
with the amount used in cultivating and harvesting corn and in 
harvesting and thrashing grain. (See fig. 9.) 

Variations in practices on individual farms had considerable 
effect on the amount of horse labor used. On some farms the hay 
was loaded with a hay loader directly from the swath; on others it 
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was tedded at least once and raked into windrows before loading. 
Tedders were used on only a small portion of the farms and no figures 
for the daily duty of one horse at this work are given. The large 
acreage covered per day per horse in raking in Madison County, 
Ohio, is due to the fact that on many of the farms there only one 
horse was used on the rake although in the other areas 2 horses 
were nearly always used regardless of the size of the rake. The 
daily duty of a horse at loading and hauling hay depended almost 
entirely on whether a loader was used and upon the size of the crew. 
The figures in Table 22 are simply averages of all farms in each area, 
regardless of the method of loading employed and the number of men 
and teams used for the work. 

Cuttung and thrashing grain.—The small amounts of horse labor 
used for cutting grain in Madison County, Ind., and Knox County, 
Ill., are due to the fact that tractors did a larger portion of the work 
in these counties than in the other areas. Tractors were used for 
cutting over 50 per cent of the grain in both of these areas. Tractors 
were used for cutting nearly 50 per cent of the grain in Madison 
County, Ohio, but the acreage of small grain on the farms visited 
there (see Table 2), was so great that the amount of horse labor used 
for this operation was greater than for any other area. 

The horse labor listed under thrashing includes all the labor used 
on these farms for hauling the bundles from the fields to the thrasher 
and for hauling the thrashed grain to the elevator or market when 
done by the regular thrashing crew. <A large part of this work was 
‘“exchange labor,’’ but in practically every case the horses owned 
by the men interviewed did approximately an equal amount of work 
in thrashing on neighboring farms. While this work required on the 
average 31 days of horse labor and on most farms the thrashing was 
all done in one or two days, the use of the horses owned on a particular 
farm usually extended over a period of one to two weeks. 

Harvesting corn.—The amount of horse labor used for the different 
corn-harvesting operations reflects the practices in the different 
areas. The use of horses in cutting corn was confined entirely to the 
corn binder, and these machines were not in general use in any area 
except Seneca County, Ohio. The horse labor listed under “‘Silage”’ 
is only that used in hauling corn from the field to the ensilage cutter. 
On the average, husking from the standing stalk (see fig. 10) required 
a greater use of horses than any other of the corn harvesting opera- 
tions, but in Seneca County, Ohio, very little corn was harvested in 
this way, and in Madison County, Ohio, a considerable part of the 
crop was ensiled or cut and husked from the shock. The common 
practice there was to husk the corn by hand from the shock and 
throw it in piles, the only horse labor used being that required to haul 
the husked corn from field to the bin or crib. The amount of horse 


\ 
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labor used for this particular operation is listed under ‘“‘Cribbing 
corn.” The horse labor listed under “Shredding fodder” is that 
required for hauling fodder to the husker and shredder and any other 
used for hauling the husked corn from the machine to the bin. The 
husker-shredder was used on practically every farm in Seneca County, 
Ohio. 

Although the methods of harvesting corn varied considerably in 
the different areas, these differences in method apparently had little 
influence on the total amount of horse labor per acre required for 
harvesting corn. For all farms an average of 1.1 days of horse labor 


Fic. 10.—Husking corn from the standing stalk was more common in Illinois than in Indiana and Ohio. 


per acre were used for corn harvest, and the average number of days 
of horse labor used in the different areas is as follows: 


Days 
Madison(County: Olioe se 40 2... . aa peas ee lls Le 10 
Seneca County OlWiome 552: |. ee se Say MCG ee 1, 
Madisom’ © oun tytn clei: |S. Peer tease neta an ore eh es Hees 
Montgomery éC out yp elim ely 2200 1. | era i ee 2h ae eee Th 
Ihnvine stom Coumty,, pls sees 5): ). ea ye ae veel bse bes 0.9 
nox oumtiye gle ee oo. PM i oN a de TM sd i 12, 


The small amount of labor used in Livingston County, Ill., was 
due to the fact that the yield per acre in this area was low in 1920 
and the number of acres covered per day in husking from the standing 
stalk depends almost entirely upon the yield. In Madison County, 
Ohio, a larger portion was cut by hand than in any other area and 
this resulted in a slight reduction in the amount of horse labor used. 
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Other field work.—All horse labor used for field operations other 
than those listed above is included under this item in Table 21. 
This work consisted of such operations as planting, cultivating, and 
harvesting potatoes, tomatoes, and sugar beets; applying fertilizer 
and sowing grass seed wherever done as separate operations; and 
hulling clover seed. While on the average this work was not impor- 
tant, on some of the farms more horse labor was used on it than on 
part of the operations that have been listed separately. In all, 
107 of the 286 men used horses for some work of this character 
and on these 107 farms it amounted to 12 days on the average. 

Hauling manure.—The amount of horse labor used for this work 
varied greatly on individual farms, depending upon the number and 
kinds of live stock kept, the methods of feeding, and the disposition 
of the manure. On the average more horse labor was used for 
hauling manure than for any other field operation except cultivating 
and harvesting corn. In Seneca County, Ohio, where the acreage 
in corn was low, more horse labor was used for manure hauling than 
for either corn cultivation or corn harvest. 

Miscellaneous work on the farm.—Under this heading in Table 21 
is placed all horse labor used on the farm itself which is not classified 
elsewhere. It includes such work as hauling stover from the field 
to the barn or feed lot, hauling straw from the stack to the barn, 
moving feed or hauling feed and water for live stock, hauling wood, 
building and repairing fences, mowing weeds, and work in the 
orchard and garden. Most of this work was done at times when 
field work was not pressing and a large part of it was light work, 
but on the average horses were used on it for a greater length of 
time than on hauling manure. 

Road hauling.—All of the horse labor used for hauling produce 
from the farm and supplies to the farm, excepting the comparatively 
small amount used in hauling grain directly from the separator to 
to market, is included here. In the two Indiana areas a considerable 
portion of this hauling was done with motor trucks (see page 7) 
and on that account the amount of horse labor used for road hauling 
there was less than in other areas. 

Custom work.—Some of the farmers interviewed had hired out 
horses to neighboring farmers or had used them for building or 
repairing roads during the year. The figures in Table 20 show the 
average amount of such work done per farm in the different areas. 
The workstock on 33 of the farms had done some such work during 
the year, and while for all farms this work amounted to an average of 
2.6 days, it amounted to an average of over 22 days for the 33 farms. 

Horse labor hired.—Twenty-three of the men interviewed had 
hired some of the horse labor which was used on their farms during 
the year. The amount of horse labor used for the various operations 
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as given in Table 21 includes all the horse labor used, no difference 
being made between horses owned and horses hired, and to determine 
the actual number of days of labor performed by horses owned on 
these farms the labor performed by hired horses is subtracted from 
the total. Although this hired horse labor amounted to an average 
of only 1.0 day for all farms, it amounted to about 13 days on the 
23 farms. If it is possible to hire horses when they are needed, this 
practice is preferable to keeping one or two horses throughout the 
year for only a few days work during the rush season. 

Work done with 2-horse teams.—Loading and hauling hay from the 
field to the barn or stack, hauling grain to and from the thrashing 
machine, all the work of corn harvest (except cutting corn and draw- 
ing the mechanical picker on a few of the farms), and hauling to and 
from the farm were almost universally done with 2-horse teams. 
On a large majority of the farms manure was hauled, whether in 
wagon or spreader, with two horses, and wagons drawn by two 
horses were used for a large percentage of the miscellaneous work 
on the farm. On the average a total of 265 days of horse labor was 
used for these operations. 

A few farmers used three horses for drawing their manure spreaders, 
and a few used four horses for drawing the wagon and hay loader 
and for road hauling when the roads were muddy. But even after 
making a liberal allowance for the portion of this work which was 
done with 3 or 4 horse teams, approximately 50 per cent of the time 
during which horses were used was occupied in hauling or other 
wagon work with 2-horse teams. 

This work does not require an expenditure of energy on the part 
of horses proportionate to the amount of time used for it. In 
nearly all of this work the horses and wagon are standing still a con- 
siderable part of the time, and the horses are drawing only an empty 
wagon approximately half of the time they are in motion. 

On practically all of the farms, teams of at least three horses were 
used for work in preparing the seed bed, for drilling and cutting 
grain, for cutting corn, and for drawing a 2-row cultivator. Teams 
of more than two horses were never used, however, for broadcast 
seeding of small grain, planting corn, drawing 1-row cultivators, and 
mowing, raking, and tedding hay. These operations occupied on 
the average a total of 88 days of horse labor per farm. In all, a 
total of 353 days of horse labor were used on the average farm for 
the wagon work listed above, and for these 2-horse field operations. 
This is over 75 per cent of the total horse labor used during the year. 


1Detailed records kept by the Office of Farm Management and Farm Economics on 14 farms in west- 
central Illinois where tractors were not owned show that 62 per cent of the horse labor was used in 2-horse 
units. 
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HORSE LABOR EQUIVALENT OF TRACTOR WORK. 


Table 23 shows the horse labor equivalent of the drawbar work 
done at home by the tractors in the different areas. Table 14 (page 
18) shows that on the average the tractors did 52.1 acres of spring 
plowing and 37.7 acres of fall plowing per farm, and Table 22 (page 27) 
shows that the daily duty of one horse was 0.84 acre at spring plowing 
and 0.80 acre at fall plowing. Thus on the average, 62.1 days of 
horse labor would have been required to do the spring plowing which 
the tractors did and 47.1 days to do the fall plowing. In other words 
the average tractor did the equivalent of 109.2 days of horse labor in 
plowing. The figures for each operation in the various areas were 
obtained in a similar manner. 


TaBLE 23.—Horse-day equivalent of tractor work in different areas. 


Madison | Seneca | Madison | Mont: tay mg- | Knox 
Operations. County, | County, | County, | é os oi Co oe County, | Allareas. 
Ohio. |. Ohio: si|-» Ind... |-COUnty,,| Sountye | ears 
eat b ote Til. 
| : 
Horsc- Hrse- Horse- | Horse- Horse- Horse- Horse- 
days. days. days. | days. days. days. days. 
IP LOW AT Peratayaciaisemietelsteiecpel tataiciercoe 126.0 80.9 103. 1 106.3 131.6 96. 1 109.2 
Fitting ground after plowing...- 88.8 67.0 76.2 99.7 52.6 2A 68.4 
VAN AEE sce tee be even Rr ah nore aS Lee 4.6 | 1.8 2 1.8 5 
Cuttin a eraimes ase eee eine 16.6 2.8 12.3 6.1 6.5 9.0 7.4 
Other drawbar work.....-..... 14.3 3.6 12:2) 6.5 4.9 9.0 | 7.9 
Total atee en seer eee 245.7 155.5 I 208. 4 | 220.4 | 194.9 | 188.0 194. 4 


Comparison of the number of days of drawbar work actually done 
by the tractors with the horse-labor equivalent shows that in each 
area the tractors did as much work per day as would have been done 
by eight or nine horses. The average number of days the tractors 
were used for drawbar work on the home farm in the different areas 
was as follows: 


Days 
Madisoni@ountty,/ Ohio.» . 2... hee 2c oe aay oe 30. 0 
SenecasCoun tye Olin. 32-43, . Sees ao Sed ea ee 17.0 
Madison¢County, sInd..£ 2. >... vee. oo See ee eee Dae, 
Montgomery*County, Ind’. 42 22852202) See Se eee 
HivinestonyCounty,! Tl is.ej5. yee. Sage Se. ees 
Knoxs County, sul cysts .cies | Agee oy Sate See Senne eee) 


For the entire 286 farms the tractors did as much work per day as 
would have been done by 8.3 horses. When plowing, each 2-plow 
tractor performed the equivalent of 7.9 days of horse labor per day 
in the spring and 8.1 days in the fall. The 3-plow tractors performed 
the equivaient of 10.3 days of horse labor in the spring and 10.8 days 
in the fall. (See tables 12 and 22). 
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The average number of days of horse labor per year per head in 
the different areas was as follows: 


Davs. 
Mevdisome@ outa Ola oet ss ke) od IRA Sit i ag a Suen NE Ie 79. 2 
Semecary © ouimatayes) Oni Ones Se ayes, 2) IPR sy UNAS AY ak ey W2e3 
Meri som © onuartiye Mer cy ae ee ol) Saal ae ess seo rea hi 2B 
MomtoomenvyiCoumtynslandiee's,.:.,-\. Guerrier sala sore tcpaces 72.4 
ILnvaunesiwon Comimive, Wes VOR aweee bo soos boo Noe EUSeSeeer 54. 9 
JEsavane Oronub ovine sel OB Ise Mabe eI i aA oa. 0s (ae RN ae ENO a eA 68. 0 


Comparison of these figures with those in table 23 shows that on the 
average each tractor did as much drawbar work during the year as 
was done by 2.8 horses. In Seneca County, Ohio, the work done by 
each tractor was equivalent to the number of days of horse labor 
performed by 2.2 horses during the year, while in Livingston County, 
Ill., it was equivalent to that performed by 3.5 horses. The horse 
labor equivalent of the work done by tractors in this area was not as 
great as in some of the other areas, but the workstock were used a 
considerably smaller number of days per year than in any other area. 


F Days of Horse Labor 
Kind of Work JOlek205 130.140. SOMMGO! a 70) 801. 1900100 act maul20. 130 
serra] aaa] 


Blowin geen 
Fitting Ground____- 
Seeding Grain_____- ss 
Planting Corn______ }xsamm 
Cultivating ._____ z 
tain Suan S05) 
Cutting Grain 
hpashings 22532 
Harvesting Corn____ | paaRIEREINEEEEane REET 
Other Field Work __faa-—3 

Hauling Manure___ james a, 

Other Work on Farm jaeauniamsmerieersme onan 

Road Hauling ____ jmmammaemmmnpenmmmacnem 


Fic. 11.—Proportion of different kinds of work done with horses and tractors. 
PROPORTION OF WORK DONE BY HORSES AND BY TRACTORS. 


Table 24 shows the average number of days of horse labor per farm 
used on the different operations, the horse labor equivalent of the 
work done by the tractors, the number of days of horse labor which 
would have been necessary if tractors had not been owned, and the 
percentage of the different operations done with tractors. The 
same items are shown graphically in figure 11. The horse labor 
listed under “Other field work” is the same as that shown in Table 
21, but the tractor work listed there consisted partly of seeding 
grain, cultivating, and harvesting corn (see page 15). . 
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TABLE 24.—Proportion of different operations done with horses and with tractors (all 


farms). 

an 7 ‘ a 

| Days of Peed | Percent- 

Operation. |, forse | valent of| Total. | 28¢ done 

labor per cenckor with 

farm. ans tractors. 

Blowing semesters fe ect MM oS, eel oof |) 18:9) hi 100FD) eeammioaT 85.2 
Hitting erourd aiterplowine sees, Ue)... oe ee sy 34.5 68. 4 102.9 66.5 
Seeding prainmysveews ae sete ose a eee 22 eee es 11585 |b eee ULE 39 she es 
iPlantinigCOrne seen eae ee, Poe a. ee ee 1252; | aes IP 2| | SS eee 
Cultivating ss yee cerenises os oaces SoS. 2 2. EEE ae ones 80340) 2522 ee S054i eee. 
15 Ket te et SS ae as ea ee RE Se a Pai 17.4 1.5 18.9 7.9 
Cuttingigraim seni t eae hoee ce aeoc nc ~ 2c cock Leet es 10.7 7.4 18.1 40.9 
Thrashin geen nee. ease Re eS. a 2 Ree ee 31533|552e = eee 312,34|5aeeecee 
Cormharvest sis aiiey Sey ae ras. Ae vs tis, | ee 990" 2522S eae SONOS tee ae 
Otherfiel diworkspye Ge Ne eee Oe sb ad. eee ne 4,4 7.9 IPAS} ate oD Ones 
Hauling manure....2-20 222-2: 43. 8) | Ft ees 43587 EE aeeee eae 
Other work on farm zt a Md Bae 40 Wht, | eee ere = 
Roadwna lines se sae eee see Bi bl bea Siege Fe BORA ee ae 
Motales eee ee ody ieic oy Ph) ee ee 449.9] 194.4] 644.3 30.1 


As measured in terms of the days of horse labor required for it, 
the tractors did 30.1 per cent of the drawbar work on these farms. 
The proportion of the work done with the tractors varied among 
the individual farms, but there was no great variation in the average 
for the different areas. 

The percentage of the work, in terms of days of horse labor, done 
by the tractors in the different areas was as follows: 


Per cent. 
Madison: County, Ohio... 22. ce ete trons ee et 27.0 
SenecaCounty, Ohio. ....05. 1. SRE Ree 30. 2 
Madison:County* Ind: ..2.'2. = S5526b eee ee eee 35. 6 
MontgomerysCounty,, Indicsc-aeeeter ec yee 34.0 
Lavangston County, Ill...-....) 2.2229.) ..b.. e 30.5 
Knox:County, (ll. 7.2... <1... 2. 322 Raa Sas See ee 28. 9 


The tractors on the larger farms did considerably more drawbar 
work than the machines on the smaller farms, but the size of the 
farm had very little influence on the proportion of the total done 
with the tractor. 

If it had been possible to measure the work done by the tractor 
and workstock in terms of drawbar pull and distance traveled, the 
proportion of the total done by the tractors would have been con- 
siderably greater. A large proportion of the work done by the 
tractors was plowing and other work in preparing the seed bed, 
which requires steady pulling of a heavy load, while a large part of 
the work done by the horses was hauling and other work which does 
not require steady pulling of heavy loads. 

The 2-plow tractors were used more for disking and for the lighter 
operations of harrowing, rolling, etc., and for cutting grain than 
were the 3-plow machines (see Table 12). The proportion of the . 
total work required for plowing and preparing the seed bed and for 
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cutting grain which was done with the 2-plow and 3-plow outfits 
on the farms where they were owned is shown in Table 25. 


TABLE 25.—Percentage of different operations done with 2-plow and with 3-plow tractors. 


2-plow | 3-plow 
Operation. (174 (104 
farms) farms) 
Per cent. | Per cent. 

SPLINES] OWA See eras taisyeeis jennie esse Ia (aie la s,2)2iu Sin) =. LE ioe ne eciaeieaieeiemeeee 83. 7 80. 6 
IK aS Owl wieeevey eeeeiecitec oe soccer e178 - TORRE Goo ccunhseshaneHaer See ees 88. 5 93. 3 
1D) 1S kil See eee eee ee ee nis sale Seraicioleis wisi cjein be eis a ela waeiomisieaeeicieis Se ceemes 82.0 63.3 
EVALLOW IN SALON IN SN eLC Ha yatee se see ereieieiee eee oe bine - Nolet aie icine miearee sera apts 49.1 36. 2 
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NUMBER OF WORKSTOCK USED ON DIFFERENT OPERATIONS. 


The number of workstock used for each operation as well as the 
number of workstock owned was obtained from the operators of the 
farms visited. Table 26 gives the number of workstock on the 
different farms and the number of operators who used all for culti- 
vating corn or some other one operation. 


TABLE 26.—Number of workstock owned on different farms and number of farms where 
all were used for some one operation. 


Number 
of ars “4 =, 
- where Yumber 
ues workstock | of farms 
Number There all | Were not where all 
of work- Number WE NS all used | workstock 
stock of farms workstock for cultiva- | were never 
owned | | Were used tion, but used for 
; | for cas were all any one 
ete used for | operation. 
some other 
operation. 
| 
2 11 | 10 1 0 
3 15 9 6 0 
4 43 29 9 5 
5 41 18 5 18 
6 57 27 U 23 
7 32 4 3 25 
8 39 5 4 30 
9 15 1 1 13 
10 12 1 2 9 
11 1 0 0 1 
12 4 0 0 4 
13 6 0 0 6 
14 5 0 0 5 
16 1 0 0 1 
18 1 0 0 1 
20 2 1 0 il 
24 1 0 0 1 
Total 286 105 38 143 


Ninety-three per cent of the men with 4 or less head of workstock, 
57 per cent with 5 or 6, 23 per cent with 7 or 8, 19 per cent with 9 
or 10, and 5 per cent with over 10 used them all for some one opera- 
tion. One-half of the operators never used all of their workstock 
‘or any one operation. 
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On most of the farms the cultivation of corn required more horse 
labor than any other single operation in the limited amount of time 
available for the work. Of the 143 men who used all of their work- 
stock for some one operation 73 per cent used them for the cultiva- 
tion of corn. 

Two men cultivated their corn entirely with their tractors, 14 
used their tractors for part of the work, and 270 used horse-drawn 
cultivators only. The acreage in corn on these 270 farms and the 
number of horses used on each for cultivating were as shown in 


Table 27. 


TaBLE 27.—Number of horses used for cultivating corn on farms of different sizes using 
horse-drawn cultwators only. 
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Apparently some of these men used more horses than necessary for 
their corn cultivation. Two horses should be ample for cultivating 
35 acres or less, but three men used more than two horses. Three or 
four horses, drawing one 2-row or two 1-row cultivators, should be 
sufficient for 35 to 54 acres of corn, and a majority of the men with 
55 to 74 acres used only 4 horses for cultivating, yet 23 of the 93 
men with 35 to 74 acres in corn used more than 4 horses for cultivat- 
ing. Similarly, the cultivating could evidently have been done with 
fewer horses on some of the farms with greater acreages in corn. 

If 2-row cultivators had been used exclusively on the farms where 
two l-row outfits were used, only three horses and one man would 
have been required for the work. A more extended use of 2-row 
machines on the farms with larger acreages in corn would have often 
made it possible to do the cultivating with fewer horses, and fewer 
men as well. 

On some of these farms more horses were needed for some other 
operation than for corn-cultivating. If machines and men are 
available for cultivation on such farms, it might be profitable to use 
the horses which would otherwise be idle. This practice is responsible 
for the large number of horses used for cultivating on some of the 
farms, 
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On 38 of the farms the workstock were not all used for cultivation, 
but were used for some other one operation. The particular opera- 
tion for which all the horses were used depended on the amount and 
kind of crops raised and the operations for which the tractor was 
used. On some of the farms where only 3 or 4 head were owned 
they were all used for cutting grain. On some few they were all 
used for fitting ground, haying, or husking corn. 

In some seasons hay must be made and grain must be cut before 
corn cultivating is finished. On this account it can not be said that 
all of the men who did not use all of their horses for any one opera- 
tion could have reduced the number kept with safety. Many 
farmers, however, used their tractors for cutting grain and some for 
drawing a wagon and hay loader. Even though an operator may not 
consider it profitable to use his tractor for such work, it might 
be more economical to perform these operations with the tractor than 
to keep extra horses throughout the year. 

Every man who owned 2 or 3 head of workstock used dem all for 
some one operation, and every man who owned 4 or 5 head used all 
but one. Sixty-six of the 155 men who owned 6 to 10 head and all 
but one of the 21 who owned more than 10 head had at least 2 more 
horses than were used for any one operation. On 26 of the 286 farms 
there were at least 4 more horses than had been used for any one 
operation during the year. 

The reliability of the tractor was such that on most of the farms 
it was not necessary to keep extra horses for use in case the tractors 
were out of commission when needed (see page 53). On many of 
the farms the acreage had not been increased and the number of 
workstock had not been reduced since the purchase of the tractor 
(see page 56). In view of these facts it is evident that either more 
work could have been accomplished by more efficient use of the horses 
on hand, or the number of horses kept could have been reduced and 
the cost of the operation of the farm correspondingly decreased. 


COST OF KEEPING WORKSTOCK. 


A record of the amount and value of the feed consumed by the 
workstock during the year ending October 31, 1920, and the value 
of these feeds was obtained from each farmer. The amount of time 
spent in taking care of the horses, the value and depreciation of work 
harness, the change in value of the workstock, the value of colts 
foaled during the year, and the cash outlay for shoeing and veterinary 
services were also obtained. In computing the cost of keeping the 
workstock these items, together with interest at 6 per cent on the 
average value, were included. A manure credit of $15 per head was 
deducted from this total cost to obtain the net cost per farm and per 
head. Table 28 shows the cost per head in the different areas. 


e& 
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TABLE 23.—Cost of keeping workstock in different areas. 


Aver- Cost per head. 
age 
num- | | | Net 
a | | Ma- 
Area. ber of ber of | | De- | Total. | nure Est 
ir work- Shi Vet- | In- Hac (es dat. | Pez 
"| stock| Feed. | ‘5,5. |, er- | Chores.| ter- | pos. ee : credit.| nead. 
per ee inary. [este Ho | Bae 
farm. | 


Madison County, | | 
| 


} | 
OHIO gases e eee 34 | 8.1 $135.96 |$3.05 |$0.58 | $15.43 [$9.57 |$5. 43 [$3.36 |$173. 38 |$15.00 |$158. 38 


3 
SSeaEECN BESS 34] 5.0 | 160.25 | 3.75 | .66] 22.58 | 9.02 | 5.21 | 4.64 | 206.11 | 15.00 | 191.11 


Inder atestoc snes 42| 5.4 | 185.56 | 3.13 | 1.19 | 16.52 | 7.87 | 4.87 | 1.2C | 170.34 | 15.00 | 155.34 
Selsietete estes 56 | 6.0 | 123.10 | 2.23 | 1.04 | 16.47 | 8.49 | 3.52 |13.68 | 168.53 | 15.00 | 153.53 


Pe eeereresee eer ae 60 | 8.4 | 128.78 | 1.27 | 1.69 | 14.07 | 8.86 | 5.10 | 6.72 | 166.49 | 15.00 | 151.49 
Knox County, Ill.-| 60 | 7.0 | 185.13 | 1.41 | 1.03 | 14.65 | 8.08 | 4.97 |12.09 | 177.36 | 15.00 | 162. 36 


AN Soe etee 286 | 6.8 | 133.64 | 2.16 | 1.13 | 15.83 | 8.62 | 4.82 7.79 | 173.99 | 15.00 | 158.99 


The average net cost per farm of keeping the workstock during the 
year was $1,076. The costs per farm in the different areas were: 


Madison County Ohig= 22 4...:. ae8oo5-2 222 3 eae ee $1, 278 
Seneca County -OM0e. 220. eee hoe a hs ve eee 956 
Madison County elm 0... os Leese eae he Aik ee 839 
Montgomery County, Ind...... A eee ae Sint E de eee 926 
iivyinestongCounbys Ej.) RES poate oe ee eee 1, 280 
Kin ox County Me he eae oe SS oro anes eee Th, disse 


The greater number of workstock kept on the larger farms (see 
Table 9) naturally makes the cost per farm greater. The average 
cost per farm on the farms of different sizes was: 


WessithamsO}cropracres $s 20... Ae LOS. Shalit: 2 ae eee $621 
SOjtoOPO; Croppacres== 75. 122 ee Seas fais. ees Oe ee 660 
POCO OR CrOPIACKeS =. :5 5 oo: 2 ees cuss tet Sans Sabena 849 
1GOMOsNO9 Crop Actes 2.25). -- 2-2 seer 4 ee ee 1, 006 
200082359 Crop ACKES as: =): See eee wie a eee ee eee 1, 120 
ZAQHtOV2M9 ELOP ACLeS: <= 12 2.224 ae i See ae I, 292 
280sto Sl 9icropracres oa: 2c. 2b! eye ee Re EES See ea 1, 367 
SOOFOLSIMOREC CLO PIACKCS == o/2). .) ja: eer eee ee 1, 966 


No attempt was made to obtain figures on the cost of housing the 
animals or on taxes and insurance. These items, however, would 
amount to only a small percentage of the total. United States 
Department of Agriculture Bulletin 560, ‘‘The Cost of Keeping Farm 
Horses and the Cost of Horse Labor,’’ based on detailed cost account 
records, shows that for the period of 1909 to 1914 these charges 
amounted to about 10 per cent of the total cost of keeping horses in 
Illinois and Ohio. Figures presented in the University of Illinois 
Agricultural Experiment Station Bulletin 231, ““The Horse and the 
Tractor,” shows that for the six years, 1913 to 1918, the charge for 
shelter there amounted to 3.1 per cent of the total cost of keeping 
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workstock, and for the years 1917 and 1918 amounted to a little over 
2 per cent. 

Feed.—Table 29 shows the average annual feed consumption per 
head in the different areas. The detailed rations for the workstock 
were obtained on only 253 of the 286 farms. On the remaining 33 
farms the value of the feeds consumed was obtained but the amounts 


were not. 
TABLE 29.—Feed for workstock. 


Average annual feed consumption per head. 3 
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The feeding practices varied considerably in the different areas. 
In the Ohio areas and on a number of the farms visited in Indiana 
corn stover made up a substantial part of the winter ration of the 
workstock. In Illinois and on the Indiana farms where most of the 
corn was husked from the standing stalk the horses were usually 
turned into the stalk fields when husking was finished, and the stalk 
pasture took the place of the stover. On many farms, especially in 
Ohio and Indiana, the workstock had access to the straw piles, but 
the owners usually considered that the straw thus consumed by the 
horses was of little value and would make no charge for it. When- 
ever the farmers considered that the straw used for bedding had any 
value, this was included in the ration, and no attempt was made to 
differentiate between it and straw used for feed. The large amount of 
straw and the small amount of hay in the ration for Livingston 
County, IIl., is due to the fact that in the year 1919 very little hay was 
produced in this county, and on many of the farms the horses had 
been wintered on straw and stalk pasture only. 

On some farms it was rather difficult to obtain an accurate estimate 
of the amount and value of both the grass and stalk pasture which 
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should be charged to the workstock. The number of months the 
horses were on pasture and the value of pasture per head per month 
was obtained from part of the men and from others the number of 
acres of pasture which the horses used and the value per acre for the 
season. 

Exclusive of the grass and stalk pasture, the average ration per 
head consisted of 6,120 pounds of roughage and 2,830 pounds of grain. 
This is probably somewhat lower than the average amount of feed 
per year consumed by the horses on the farms where tractors are not 
owned in these same areas. It was impossible to obtain accurate 
figures on this subject, but many of these tractor owners stated that 
their horses were idle most of the time when horses on other farms 
were being used daily for the heavy work of plowing and preparing 
the seed bed, and that during such times their horses were on pasture, 
or received only a light ration of grain and hay. 

The average prices of feeds for the year as obtained from the 
farmers in the different areas are given in Table 30. 


TABLE 30.—Prices of horse feeds in different areas. 


| | [ 
Pasture. — | Stalks. 
| Hay | Stover| Straw |} Corn Oats 
Location. | per | per | per per per 
ton. acre. | ton. bu. bu. Per Per | Per Per 
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| | 
Madison County, Ohio...-.... | $23. 93 | $5.58| $3.57] $1.48] $0.69] $7.17} $2.85 woe Meal ees es 
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The value of grain and hay is now (Sept., 1921) considerably less 
than during the year covered by the investigation. Based on the 
prices for grain and roughage given below, the cost of the average 
ration per year would be about $60. 

Corn, 53 cents per bushel. e 
Oats, 29 cents per bushel. 

Loose hay, $13 per ton. 

Straw, $4.50 per ton. 

Stover, $3.50 per acre. 

The figures for corn, oats, and hay are the average prices to farmers 
in Sept., 1921, for the States of Ohio, Indiana, and Illinois, as re- 
ported by the Bureau of Crop Estimates. The prices of the straw 
and stover have been obtained by reducing the prices given in 
Table 30 by the percentage of decline in the price of hay since the 
time of the investigation. 

The average cost per farm of feed for the workstock for the year 
1920 as obtained in the investigation was $904. If the feed had 
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been charged to the workstock at the 1921 prices shown above, the 
cost per farm would have been about $400, a reduction of about 55 
per cent below the 1920 cost. Assuming no change in other costs 
and credits, the 1921 cost per farm of maintaining the workstock 
would be about $575, or $85 per head. 

Chores.—The total time spent in feeding and caring for the work- 
stock amounted to 430 hours per farm for the year, or about 63 hours 
per head. The figures given in Table 28 represent the value of this 
time at 25 cents per hour. This rate is approximately the average 
value per hour of all farm labor in this section during the year of the 
survey. It must be remembered that all this work was done either 
by the farmer himself or by the regular labor without any actual cash 
outlay for it, and that a considerable part of the time thus used 
would not have been profitably employed otherwise. 

Depreciation.—The total value of all workstock on the farm at the 
time of the investigation, the value of the workstock on the farm at 
the beginning of the year covered by the investigation, the cost of 
any which had been bought during the year, and the amount received 
for any which had been sold were obtained from each farmer. Colts 
which were foaled during the year of the investigation were credited 
to the workstock at their value (minus the breeding fee) at the time 
of the survey. All these figures were combined to obtain the total 
appreciation or depreciation of the workstock on the farm. 

On all the 286 farms a total of only 111 colts had been foaled 
during the year. (See Table 6.) The average value of these colts 
at the time of the survey was not far from $50 and the breeding fee 
in most cases had been $15. Thus, for all farms, the credit for colts 
amounted to about $2 per head of workstock. 

On this basis the workstock had depreciated on 154 of the farms 
during the year of the investigation by an average of $136 per farm. 
They had appreciated on 64 farms by an average of $92 per farm, and 
there had been no change of value on the remaining 68 farms, thus | 
making a net depreciation of about $53 per farm, or $7.79 per head. 
This depreciation amounted to a little over 5 per cent of the value 
of the workstock. If the credit for colts had not been included the 
depreciation would have amounted: to nearly 7 per cent of the value 
of the workstock. t 

Only a part of the feed consumed by the workstock is salable, and 
a large part of the costs other than feed do not represent any outlay 
of cash on the part of the farmer. Likewise the manure produced, 
for which a credit of $15 per head has been aliowed, had no sale value 
on a large majority of these farms. 

The corn, oats, and hay consumed by the workstock was practically 
all salable, and in most cases the straw which was included as part of 
the ration could have been sold. Stover, however, could rarely have 
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been sold; the pasture, both grass and stalk, charged to the horses is 
principally a by-product of the general system of farming practiced 
in this section, and only in isolated cases could it have actually been 
sold. 

On this basis the value of salable feed consumed during the year was 
$113 per head or about $772 per farm. On nearly all the farms, the 
only other costs which involved either the use of salable material or 
labor or the expenditure of cash were the shoeing and veterinary bills, 
which together amounted to $22 per farm. Thus salable feed and 
cash expense together amounted on the average to about 74 per cent 
of the net cost of keeping the workstock. 

Cost of horse labor.—The cost per day of horse labor on each farm 
was found by dividing the total cost of keeping the workstock on 
that farm by the number of days of horse labor used during the year. 
For all farms the average cost per day was $2.43. The average length 
of the working day for the horses was nearly 10 hours (see page 12), 
and consequently the cost per hour of horse labor on these farms 


Number of Farms 
30 40 


250 and over... 


Fic. 12.—Variation in 1920 cost per head of keeping horses. 


was between 24 and 25 cents. The cost per day on any farm is de- 
dependent upon the number of workstock kept, the cost of keeping 
them, and the number of days work during the year. The different 
farms varied greatly in the cost per head of keeping workstock, 
owing to variations in the different items of cost. The cost per head 
of feed was twice as great on some of the farms as on others. It has 
already been pointed out that farms of the same size varied consider- 
ably in the number of workstock kept, and that similar variations 
occurred in the number of days the horses worked per year. Figures 
12 and 13 show the variations in the cost per head of keeping the work- 
stock and in the cost per day of horse labor on these farms. It is 
apparent that by more careful management both the cost per day of 
horse labor and the total cost of keeping the workstock could have 
been reduced on many farms. 

The acres per day covered by 1 horse at various operations on 
these farms have been given in Table 22. The cost per day of horse 
labor divided by the number of acres covered by one horse gives the 
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cost per acre of power as furnished by horses for the different opera- 
tions. While the costs vary widely from farm to farm, the average 
gives a basis of comparing the cost of power as furnished by horses 
with that furnished by tractors for the different operations. 

The average cost of power per acre furnished by horses for the 
principal operations on which tractors were also used was as follows: 


Spring plowing. .... LUE SP 9. MO SA RS LGU EL $2. 89 
TPPaDUL Gollanratovees ee st eee enn nl eRe cert ae ee eet aa 3. 04 
DIS) aWaNee os SUES IS ED DS a ag mc eS . 64 
FlamrowarneerOuine VetCi ox ten sis uA Mees Le ees A SiGe Lik . 34 
Drew Seen lOnchenyer eeemee s . U WABI eMenntnh No UA EEE Bes . 98 
Drawaneveraim binder je ee 3/0. S. < VRE Ne Ee Saree Ae ue sia 09 


These figures represent the cost of power only and not the total 
cost of performing the different operations. The cost of man labor 
and the cost of the implements must be added to the cost of power, 
to obtain the total cost. 


Cost per Day 
Less than $1.00 


$1.00 - 1.49__. 

1.50 - 1.99. _ |p eres 
2.00 - 2.49... hemes 

2.50 - 3.00 

3.00 - 3.49. 


Fic. 13.—Variation in cost per day of horse labor (1920). 


If the 1921 prices of feeds (as given on page 42) were used in com- 
puting the cost of horse labor, the cost per day would be $1.29 and 
the cost of power as furnished by horses for the different kinds of 
work would be 53 per cent of the figures given above. 

The cost per unit of horse labor on these farms where tractors are 
owned can not be considered as exactly representative of the costs 
on the farms where tractors are not owned, as on many of the farms 
the cost per head of keeping the workstock was lower than it would 
have been if tractors had not been owned, and the number of days’ 
work per head also would have been considerably different on many 
of the farms. 

COST OF USING TRACTORS. 

The first cost of each tractor and the owner’s estimate of its life 
were given. The cost of any equipment not included in the price of 
the tractor was added to the reported first cost. This equipment 
consisted of belt pulleys, fenders, and in a few cases governors. The 
annual depreciation of each tractor was determined by dividing its 
first cost by the owner’s estimate of its life. 

The cash outlay for repairs during the year and the amount of 
time spent by the owner in repairing or overhauling the tractor 
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were obtained. Interest was charged at 6 per cent on the average 
investment. 

The total annual cost for depreciation, repairs, and interest was 
divided by the number of days of work done by the tractor during 
the year to obtain the cost per day of work for these items. To this 
was added the cost of fuel and oil used per day to obtain the total 
cost per day of use, and the sum divided by the number of acres 
covered in a day to obtain the acre-cost of using the tractor on the 
different operations. No charges for shelter, insurance, and taxes 
are included. These charges would amount to only a small per- 
centage of the total cost, however. 

In the following discussion the 2-plow and 3-plow machines are 
treated separately in order to afford a comparison between the two 
sizes. On all the 286 farms there were only 8 tractors of sizes other 
than these (see page 9), and no figures for them are given. The 
286, however, are included in every case in the figures for ‘All 
tractors.” 

First cost.—The average first cost of the 174 2-plow machines was 
$972; of the 104 3-plow machines, $1,354, and of the entire 286, 
$1,140. These figures include the first cost of all extra equipment, for 
the tractors themselves, but do not include the cost of new implements 
purchased. Every farmer owned a tractor plow and a majority had 
also purchased tractor disks. Some had also procured belt machines 
for use with the tractors. On the average the amount which had 
been spent by the owners of the 2-plow tractors for implements and 
machines was $271, and by the owners of 3-plow tractors $430. For 
all farms this item amounted to an average of $343. 

Tife.—The average estimated life of the 286 tractors was 6.7 years. 
The average of the estimates for the 2-plow tractors was 6.4 years, 
and for the 3-plow 7.0 years. 


TaBLE 31.—Estimated life of tractors. 


| Number of owners 
estimating life of 
tractor as speci- 
fied. 


Estimated life of tractor (years). 
Owners | Owners 


of 2-plow | of 3-plow 
| tractors. | tractors. 


irae estes ss oa eee Sete airs oe Sins cinta nla’ = ow aictstae DEER eine cin. ce Pee ee 5 5 
Ul oon Lbob onbanecopdces soLnonees COC eudad Iuenoadon Tino soc Cobe pabucoEsnsoseddeseceten, 17 4 
DAS SUBIC EURO TEED DES GEC Lanas BODIE aa inn ne <n toe Uy aM ee Se Seo 51 | 39 
Cee EEE Sie ce Se aS ee Me Pera Sata’. oo 2 oe ae mine erwin = em amore Sate Sy eee 33 13 
LOR Raa is Ss Se ese Mena as Se ale ete anes Seen Serbs See eras oS 2k 17 13 
SOC OR eso Hp abtaE OL Oha oo 4S cbse sacs ehh p aC aeeaNEao GL A Ueda ASA GASOeS sScc5e 22 | 14 
Dee Salsa rece a tsps ee eae ae Peper rere eerie 2 22,5, 4 cj SESE MRS PIE b= aha = Sete ae ea eat oe 7 2 
TOSS aoe Sry R ia Ne ted, Meme ep ameeemraia seen se Ene os.) 1g Ce eo oe Dae ate en cenereee 21 1s 
1 a ee eC ee Aes S any cbc nOR Sear Cees oF aro. AOmee mene eke comer ee acs farszcsee 1 
LY a BORO p Roses b5e a AnD Sones does OF oe SS Ose Re eeLe Lea aaenesonsecuosoohedsect 1 3 
WO ers ae scenes ee ne CROP EOL TREE ee ta Se = 2 Re eee oad tn oe ae eo eee 3 
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The estimates of the 174 owners of 2-plow tractors and the 104 
owners of 3-plow tractors were as given in Table 31. 

It is seen that for each size the largest number estimated the life 
at 5 years. The wide range in the estimates was due not only to the 
condition of the tractors at the time of the investigation and the 
amount of work which would be done with them in the future but also 
to a considerable extent to each individual owner’s idea as to when it 
would be more profitable to discard his tractor than to spend more 
time and money in keeping it in running order. 

The averages of the estimates for the 2-plow and 3-plow tractors 
of different ages are given in Table 32. There evidently was no tend- 
ency on the part of the men who had owned their machines only a 
short time to over-estimate the length of time their tractors would last. 
For each size the average of the estimates of the men who had owned 
their tractors 14 months or less; 1. e., those who had done just one 
full year’s work with them, was less than the average of all estimates. 


TABLE 32.—Hstimated life of 2-plow and 3-plow tractors of different ages. 


| 2-plow tractors. 3-plow tractors. 
Age of tractor (months). Esti- | Esti- 
Num- mated Num- | mated 
ber. life ber. | life 
(years). | (years). 
| Ie 
Tale ese en id a) > 74 6.3 29° 6.6 
11S 110) Pa wo tbc neo a ROE a ASU HEROD Emr aia pemeanemena | all ire 60 6.6 39 | 7.2 
PSY THO) BSG a oe SOS HOC ASC Ee I Oe ets eC aR er LSU 28 6.5 20 7.0 
BORAT GOV CTA e eee noe Nae alee areca gc Mae 2 2 Ee eee 12 6. 2 16 7.6 
INT SSE SR SIC ee 174 6.4 104 | 7.0 


Depreciation.—The annual depreciation charge for each tractor was 
determined by dividing its first cost by the owner’s estimate of its 
life. ‘The wide range in the estimated life necessarily caused a wide 
range in the annual depreciation charges for the different machines, 
but this method is probably the best available, and the average deter- 
mined in this way will at least show the importance of this item of 
cost. 

The average annual depreciation for all tractors was $185. For 
2-plow tractors it was $164, and for the 3-plow $217. For most of 
the machines this charge was the greatest single item of cost con- 
nected with their use. 

Repairs.—The average amount which was spent during the year 
on the 286 machines for repairs, including both the cost of parts and 
the cash outlay for labor, was $29.95. The costs for 2-plow and 
3-plow tractors of different ages are shown in Table 33. The cost for 
the year was $20 or less for over half the machines in each age group, 
and the greater average cost for the older tractors was due to high 
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repairs on a few machines. Forty-eight of the men spent nothing for 
repairs during the year. 


TaBLE 33.—Annual repair cost of 2-plow and 3-plow tractors of different ages. 


| 2-plow. 3-plow. 
} 
| | 
Age of tractor (months). Average | Average 
Number.) repair | Number.| repair 
cost. cost. 
4am dsless: sss cee seen oe ee Meee ne RAR oes kee ne 74 $20. 73 29 $24. 93 
TAG OS265 e208 Sets ket eee ener aes tok Be ee £2 a Er BAR at ase 60 38. 88 39 22. 64 
PAT (el TKO Yas Rien des ae ti eed UL a ip Se ee Selena 28 | 38. 18 20 37. 55 
BIANIG LOVED oa ethene See eer eae ee re Als, c a een ey be el yee 12 44,25 16 43. 25 
BANS. fence ah sein Dee ee reve a eal tte) pena . £8 174| 31.42 104 29, 32 


Table 34 shows the number of owners of tractors who spent differ- 
ent amounts for repairs during the year. 


TABLE 34.—Cost of tractor repairs. 


Owners who spent 
amounts specified. 


Amount spent for repairs. 
Owners | Owners 
of 2-plow | of 3-plow 
tractors. | tractors. 


BINGO 6 FUL 7 i eae Rea rT eee RIGO ae NE SS a 1 UU a fs 7S li Golly oC eae 30 18 
S20: OVs ESS. Maen ys Neves else oe ait 2s IE SSH. 5 J eR ORM Ae eS ea SR 78 43 
SZC OBA Oey ae al 8) teas 2s St eles A snc A 8 eae ce pa 22 18 
SATE OI SOO srs eeu = era epee ee Stee eee aS c.s Sed oa CAIAGS ae a a Tey Gi etn, RRS CTE pea tae 18 10 
SGU OISSOR rere eae Te ee es a a9 Ll)! ili ik re 6 oa ee ESE At ee 6 7 
SRC OIG LOO ees on sapere prey eB ART i oo ial to Aon eM hh ne ae 9 2 3 
Over Sl00S sarees EP Ne cake LD he Lu svar ss by lua ceetayieya aya. 2 kari eet Sie eet USSR gE ap 11 5 


The average annual cost for repairs on the 2-plow tractors had 
been 3.2 per cent of the first cost of the tractors, and the repairs on 
the 3-plow machines had been 2.2 per cent of their first cost. For 
the 2-plow machines which had been used 39 months or over, 1. e., 
had done at least three full years of work at the time of the investi- 
gation, the repairs during the year had amounted to 4.6 per cent of 
the first cost, and for the 3-plow tractors 3.2 per cent. 

Unpard labor.—In addition to the cash outlay for labor and repairs, 
each farmer was asked the amount of time spent by him or by the 
regular farm labor during the year in repairing the tractor. On an 
average, this labor amounted to 1.8 days for the year, but no such 
labor was used on 78 of the 286 tractors. Part of these 78 tractors 
required no repairs during the year and most of the remainder were 
machines whose owners were not capable of doing the repair work. 

The actual number of days used on the different machines is shown 
in Table 35. 
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TABLE 35.— Unpaid labor used in repairing tractors. 


Tractors on which 
specified amounts 
of labor were 


used. 
Labor used (days). 


2-plow | 3-plow 
tractors. | tractors. 


Oe sb SoSes QE ESBS aE Se a ee ie SS a LN eR a 02 oe 49 28 
Wi cod ab OSS Co DONE BUBB OC OO BOE BOO OO CE ee Sc Hien MSE amy 5.0 Sich ayy a Batt ener bade eee yee 41 29 
Boasa amo Sedoo26 SEO E OSS HOES SAP TEE ee Cnn R Ri ie lia Ia Mise STLAGORRE] 52 252 CI eho a EES a eee Ra 47 17 
Bree SOs Oo BOC SO NCTE ERNE TERES ENN een ER RS 16 12 
Oh Goce ce ees ee eh tC eR Na tes Ea me DOR 472 gS aR 10 9 
ONEVEN CUNO SVC Leet er pee oN aperiodic i pete Rone ecu Nea IS yh (pen NI Ihara) 9 Yala a 11 9 


Nearly all of the men who spent more than one or two days on’ 
repair work gave their machines a general overhauling during the 
year. 

The value of this labor at $5 per day has been included in the cost of 
operating the tractors Five dollars per day, or 50 cents per hour, is 
considerably higher than the value of ordinary farm labor during the 
year of investigation, but is considerably lower than the prices charged 
by regular experts and repair men. On the average this charge 
amounted to $8.55 for the 2-plow tractors, $9.45 for the 3-plow trac- 
tors, and $9.06 for all tractors. 

Interest.—Interest is charged at 6 per cent on the average invest- 
ment. The average investment has been found by the rule: 


first cost X (years of service +1.) 


Average investment = 
years of service X 2. 


This is the generally accepted formula for determining the average 
investment in equipment where a fraction of the first cost is charged 
off each year for depreciation. The interest charge when computed 
on this basis is slightly greater than when computed on one-half of 
the first cost. 

The average interest charge for the 2-plow tractors was $34, for 
the 3-plow $47, and for all tractors $40. 

Fuel and oil.—The average amounts of fuel and oil used per day 
by the 2-plow machines at the different drawbar operations are given 
in Table 36 and the amounts used by the 3-plow tractors in Table 37. 
The fuel and oil required per day by the 3-plow tractors was consid- 
erably greater for every operation than that required by the 2-plow 
machines, but this was offset by the greater number of acres covered 
per day by the larger machines (see Table 12), so that there was 
practically no difference in the requirements per acre between the 
2-plow and the 3-plow machines for any of the operations. 
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TABLE 36.—Fuel and oil requirements per day and per acre of 2-plow tractors for different 


operations. 
Requirements per | Requirements per 
Number day. acre. 
Operation. . of 
tractors. 
Fuel Oil Fuel Oil 
Gals. Gals. { Gals Gals 
Spring plowinei ws Fce Sessa oo eae isciec.oss cee 164 17.97 1.10 2.71 0.17 
Hall plowing sfisen. soe eee ee ee oe 2s er een 129 18. 46 1.06 2. 86 - 16 
DIS kin gps oe enim se ee ee eteis cine che aes 95 17.98 1.03 283 05 
Diskin gin combination sees ese see aces cas eee 101 17.78 1.09 4 090 - 06 
FLATrO WINE OCC ciate tenet eee Me sistel cea ag Sale emere 53 16. 23 1.01 42 - 03 
Drawing hay loader. os 2286 oe sense iec sos tees eye 24 11. 45 85 1.09 08 
Drawings srainiDinderssesmsese eases es. . = -~ lara 101 14. 50 - 92 -73 05 


TABLE 37.—Fuel and oil requirements of 3-plow tractors for different operation. 


Requipemiente per | Requirements per 
ay. 


Number acre. 
Operation. of 
tractors. | 
Fuel. Oil. Fuel. Oil. 
Gals. Gals. Gals. Gals. 
Springs *plowitig ss ceosemaccicccetse ese oe eck ne sce 94 23. 12 1.2! 2.68 0.15 
aT LOWEN EEE eerie met aaleaiare, le oe ccc sje: cif = ciao srmratetatags 80 23. 33 1.32 2.71 -15 
DISK Oye ees ees oe Soa Nia 2) calc siete + ayes tisinwises 46 22.02 1.34 aff -04 
Diskingin combina toner seeeectaee ee se t-.0,22 Sees 64 22. 74 1.30 =95 -05 
IarrOWINE Cb Cat aoe tes tls Melee clecle Ss (- athens u 21. 60 1.51 -42 - 03 
Drawing hay loadersss sess tick ace ncie cleans) tees 13 15. 06 1.09 1.30 -09 
Drawing grain binder......... Dre Geb ne toc ote 27 Tio 1.16 75 05 


Between 75 and 80 per cent of the tractors were operated on kero- 
sene. Some of the tractors which were operated on gasoline only 
were not designed for burning kerosene, and the owners of the others 
believed that the better service given by their machines when operated 
on gasoline was sufficient to pay for the difference in cost between 
gasoline and kerosene. 

The average costs of fuel and oil to these farmers during the year 
of the investigation were: Gasoline 28 cents, kerosene 19 cents, and 
cylinder oil 72 cents. The price of fuel and oil increased considerably 
during the year. The average price of each kind of fuel was practi- 
cally the same for all areas. The quality and price of the lubricating 
oil used varied considerably, depending upon the owner’s idea of 
what constituted proper lubrication, and to some extent upon the 
make of the tractor. 

Costs per day and per acre.—The average costs per day and per 
acre of using the 2-plow and the 3-plow tractors for different drawbar 
operations on the home farm are shown in Table 38. The fuel con- 
sumption per day for the lighter operations was less than for the 
heavy work of plowing and disking, and this is partly responsible 
for the somewhat lower cost per day of using the tractors for harrowing 
and for drawing the hay loader and the grain binder, 
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TABLE 38.—Average cost per day and per acre of using tractors for various operations. 


2-plow tractors. | 3-plow tractors. 
Operation. Number Number 
of Cost per | Cost per of Cost per | Cost per 
tractors.| @@Y- acre. | tractors.| 42Y- EXE 
Spring plowingetsncse4. osscisnsel-ic sess cee 164 $12. 78 $2. 01 94 $18. 07 $2. 15 
Fall plowing. ...-. ey pate aes BON AN SA 129 12. 86 2. 06 80 18. 69 2. 22 
Diskin peepee ee HARM LENS JER EE 95 13. 35 aia 46 17. 13 . 59 
Disking in combination......-....-....--- 101 12. 55 .70 64 16. 82 .76 
laleyor@yynblars, Gree son as CRP ese ee 53 11. 97 235 7 19, 14 .49 
Drawing hay loader...............-------- 24 10. 02 1.14 13 14.18 1. 05 
Drawing grain binder............-..------ 101 11. 60 . 64 27 16. 45 . 76 


Much of the variation in these average costs, however, is due to the 
fact that the machines were not all used for the same operations. 
For instance, 95 2-plow tractors were used to pull disks alone, and 
the average cost per day for these 95 was $13.35. One hundred and 
one tractors were used for disking in combination with harrows or 
other light implements, and the average cost per day was $12.55. 
This does not mean that for any particular tractor the cost per day 
was less when it was used for pulling both a disk and a harrow than 
when it was used for pulling a disk alone. It simply indicates that 
the daily charges for depreciation, repairs, interest, fuel, and oil for 
the 95 used for pulling disks alone was greater than for the 101 used — 
for pulling both disks and harrows. Similarly the high cost of $19.14 
per day shown for harrowing with the 3-plow tractors was due simply 
to the fact that the charges mentioned above were high for the 7 
tractors which were used: for this work. When these variations in 
the cost of operating individual tractors are taken into account, there 
is little significance in the differences shown between 2-plow and 
3-plow tractors in the cost of power for the different operations. 

The average cost per day of using the 2-plow tractors for drawbar 
work was $12.67, the 3-plow tractors $17.73, and all tractors $14.51. 
Except for possible differences in the amounts of fuel and oil used, 
the costs per day of using the tractors for belt and custom work 
would be approximately the same as the costs for drawbar work. 

The marked decline in the prices of gasoline, kerosene, and lubri- 
cating oil since the investigation was made has resulted in a con- 
siderable decrease in the cost of operating tractors. At present 
(September, 1921) the average price of gasoline to farmers in the areas 
studied is about 19 cents, kerosene 10 cents, and lubricating oil 40 
cents. The cost of fuel and oil for the tractors as computed on 
these prices is 57 per cent of the cost as based on the 1920 prices, 
Assuming no change in depreciation, interest, and repair costs, the 
present cost per day and per acre of operating the tractors would 
be 82 per cent of the 1920 costs given above. (See Table 42.) 
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Effect of amount of work done per year on cost of using tractors.— 
Table 39 shows the cost per day and per acre of plowing with the 
2-plow machines, classified according to number of days of work 
during the year. Table 40 gives similar information for the 3-plow 
tractors. Annual depreciation, repairs, and interest charges did not 
increase in proportion to the amount of work done for either size of 
machine, and consequently the daily costs of these items were least 
for the machines which did the greatest amount of work. 

For each size the average daily charge for depreciation, interest, 
and repairs on the tractors which were used 50 days or more during 
the year was less than a third of that for machines which were used 
less than 20 days, and the cost per acre of power for plowing done by 
the machines which did over 50 days’ work was less than a half the 
cost for those which did less than 20 days’ work during the year. 
Such differences are reflected directly in the cost per acre or per 
bushel of producing crops and show how the man whose farm is large 
and so organized that he obtains large use from his equipment can 
produce at low cost. 

These figures do not indicate, however, that the farmer should 
endeavor to use his tractor as many days during the year as possible 
simply for the sake of reducing the cost per day of operating it. 
Even though the cost per day decreases rapidly with increased use, 
the total cost per year must increase. For instance, the cost per 
day of power for plowing with the 2-plow tractors which were used 
20 to 30 days during the year was $13.45. On the average these 
machines did approximately 25 days of work during the year and 
the total cost per year of use was $325 to $350. The cost per day of 
use of the 2-plow machines which did from 40 to 50 days of work 
during the year was only $10.81, but the total cost per year was 
$475 to $500. 

These figures further indicate that, smce the number of days of 
work has only a slight effect upon the total annual charges for depre- 
ciation, interest, and repairs, the tractor owner need consider only | 
the cost of fuel and oil when deciding whether or not to use his 
machine for operations where its use is of doubtful value. 


TaBLE 39.—Effect of number of days of work per year on cost of using 2-plow tractors for 


plowing. 
Annual cost. \Daily cost) Cost for plowing. 
f | (depre- 
Days of work per Bupa 5 | ciation, 
7 ‘ epair interest 
DICLOrS. Dente: Interest. and Total. and ” | Per day. | Per acre. 
¢ upkeep. repairs). 
Less than 20...-....-. 37 $150 $34 $30 $214 $14. 50 $19. 14 $3. 00 
Z0iCO20 9 Ree eee ee 41 158 35 37 23 13. 45 2. 24 
SUITOR eee a eee Se 54 168 34 39 241 6. 97 11. 49 1.76 
ADIL 049.0 eee eee ee 25 167 33 61 261 6.08 10. 81 1.76 
50 and Over........... 17 195 35 32 262 4. 60 8.55 1.26 
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TaBLe 40.—E fect of number of days of work per year on cost of using 3-plow tractors for 


ee ange 
Annual cost. Daily cost) Cost for plowing. 
(depre- |. 
Days of work per - Number BY ciation, 
ear. 4 epair interest, 
tractors: pepree | Interest.| and Total. and | Per day. | Per acre. 
Ieee Syrice| upkeep. repairs). 
| : 
Less than 20.......-.- 33 | $183 $44 $29 $256 $21. 07 $25. 88 $3. 13 
20'T0 29-92-52. 22-222 30 204 | 48 42 293 11.72 17. 37 2.13 
BOO O Obese een =e 22 257 50 39 346 10. 17 15. 87 1.78 
40iG049 Ore esas: 11 239 | 46 48 332 7.58 13. 16 1.58 
5Oand\over.-2.-2222.- 8 261 | 52 58 371 6. 22 11.61 1.29 


RELIABILITY OF TRACTORS. 


The reliability of a tractor has a very decided effect upon its 
profitableness. In order to obtain definite information on this point 
each farmer visited was asked how many days during the year his 
tractor was not in running order when needed. On the average, the 
286 tractors were out of commission when needed 1.9 days during 
the year. One hundred and fifty-three, or 53 per cent of the total, 
were always ready for work when needed, and 54, 19 per cent of the 
total, were out of commission more than 2 days. 

There was little difference in this respect between the 2-plow and 
the 3-plow machines. On the average, the 2-plow machines were 
out of order when needed 1.8 days during the year and the 3- plow, 
2.1 days. Just 50 per cent of the nelle machines and 60 per cent 
of the larger ones were not out of commission at all. The age of the 
tractors likewise had no marked influence upon their reliability. 
Forty-one of the 106 which had been in use just one year and 15 of 
the 31 which had been in use over 3 years were out of commission 
at least one day. 

The actual number of days the 174 two-plow tractors and the 104 


three-plow tractors were out of order during the year is shown in 
Table 41. 


TaBLE 41.—Numober of tractors that were out of order different numbers of days. 


Number | Number 
of 2-plow | of 3-plow 
tractors. | tractors. 


Days out of order. 


87 62 


56 22 
11 3 
12 9 

8 8 


Most of the men whose tractors were out of commission more than 
two days had bad breaks while the machines were being used, and it 
was impossible to procure repair parts or the services of experts 
promptly. A delay of one or two days may not result in any serious 
loss, but a tractor which is out of commission a week or more at a 
time when its services are needed can scarcely be considered profitable. 
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COST OF POWER FOR DIFFERENT OPERATIONS’ AS FURNISHED BY 
HORSES AND BY TRACTORS. 


The cost per acre of power during the year covered by the investi- 
gation for the different operations for which both horses and tractors 
were used on these farms is shown in Table 42. The costs based on 
present prices (Sept., 1921) of feed, fuel, and oil are also shown. 

The 1920 cost per acre of power furnished by horses is given on 
page 45. The 1921 horse costs are based on an annual cost per head 
of $85 for keeping workstock, or $1.29 per day of horse labor (see 
page 45). The 1921 tractor costs are 82 per cent of the 1920 costs. 
(See page 51). 

Disking in combination, 1. e., drawing a disk and a harrow or roller 
at one operation, was not done with horses on any of the farms, and 
the cost of power for harrowing and relling with horses has been 
added to that for disking to obtain a cost comparable to the cost of 
performing the two operations at once with the tractors. 

The cost of power for plowing done with tractors during the year 
of the investigation was only about 70 per cent of that for the plowing 
done with horses, but with the exception of disking in combination 
the cost of power furnished by the tractors for each of the other 
operations was slightly greater than that furnished by horses. These 
figures, of course, represent the cost of power only, and they do not 
include either the cost of man labor or of the implements used for 
the different operations. Neither do they take into account possible 
differences in the quality of work resulting from the use of the two 
sources of power. 


TABLE 42.—Cost of power for different operations as furnished by horses and by tractors. 


[Cost per acre. ] 


1920 1921 
Operation. Tractors. 
Horses. | Horses. | Tractors. 
2-plow. | 3-plow. All. 

Sprinesplowing sere see eee ence | $2.89 $2.01] $2.15 $2.07 $1.53 $1.70 
KRaliiplowingsses.s ere speeecoe-eccee cosa 3. 04 2.06 | 2.22 2.13 1. 62 1.75 
MDiskang . its: SURG eine oes Sy. | 64 71 | 59 -67 .34 55 
Disking in combination.....---...22..-.--- 98 m1 | 76 72 52 59 
Harrowing, Tolling etCraeeesssesces--- oe 34 35 49 37 -18 30 
Drawing hayloader:* se eee eeeace os anc | 98 1.14 1.05 1.11 52 91 
Drawing grain binders=2-5) 02. ----4---<--- | 59 -64 76 67 31 55 


NotEe.—The cost of man labor and of the implements used must be added to the cost of power to obtain 
the totalcost of performing the different operations. The horse costs shown for 1921 are 53 per cent and the 
tractor costs 82 per cent of the 1920 costs. 


ANNUAL COST OF POWER FOR DRAWBAR WORK. 


Table 43 shows the average cost of the power furnished by the 
2-plow, 3-plow, and all tractors for drawbar work on the home farm 
during the year covered by the investigation. On the average, this 
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drawbar work on the home farm constituted 80 per cent of the total 
work done by the 2-plow machines, 71 per cent of that done by the 
3-plow machines, and 76 per cent of that done by all tractors. Con- 
sequently the figures represent approximately these percentages of 
the total cost of operating the tractors. 


TaBLE 43.—Total annual cost of tractors for drawbar work on home farm. 


[A verages.] 


2-plow tractors. 3-plow tractors. All tractors. 
Operation. Days Cost Cost Days Cost Cost Days Cost Cost 
work work ork 
per per per per per per per per per 
year day. year. year day. year. year. day. year. 
Spring plowing...........-.. 7.9 | $12.78 |$100. 96 6.3 | $18.07 |$113. 84 7.3 | $14.85 | $108. 40 
Fall plowing..-.....-..----.- 5.1 | 12.86] 65.59 5.2] 18.69] 97.19 5.1 23 77. 67 
IDS Latte SS Soes con aceado Boeenoe 4.0] 13.35 | 53.40 2.3} 17.13 | 39.40 3.4] 14.59 49. 61 
Diskingin combination... ... 3.4 | 12.55 | 42.67 4.0] 16.82] 67.28 3.5} 14.29 50. 02 
Harrowing, etc. = -.-22--.-1-- 1.1 OT 13E LZ, -2|] 19.14 3. 83 -7 | 12.04 8. 43 
Drawing hayloader.-.....-...- -4} 10.02 4.01 -4] 14.18 5. 67 -4] 11.57 4, 63 
Drawing grain binder.....-.. 1.9} 11.60 | 22.04 -9| 16.45] 14.81 1.5] 12.61 18. 92 
Otheriworlkses eee wesc = 2.0 }412.50 | 25.00 -9}418.00] 16.20 1.6 }114. 50 23. 20 
MOA ee erates bss PAH), ||Sanoodee $326. 84 10) 93 | laaesbooc $358. 22 PB) eaSaooos $340. 88 
1 Approximate. 
Size of Farm Dollars 
(Crop Acres) NO 


Fie. 14.—Cost of power for drawbar work on farms of different sizes (1920). 


The cost of the power for drawbar work furnished by the average 
tractor was equal to the cost of keeping 2.1 head of workstock. The 
cost of keeping horses has declined considerably more than the cost 
of operating tractors since the investigation was made (see page 54) 
and based on present prices (Sept., 1921) the cost of the power fur- 
nished by the tractors would be equal to the cost of keeping 3.3 head 
of workstock. 

The cost of keeping the workstock on the average farm during the 
year of the investigation was $1,076. Thus the total cost of power, 
both horse and tractor, for drawbar work was $1,417. Seventy-six 
per cent of this total was chargeable to the workstock and 24 per 
cent to the tractor. 

The cost of power, both horse and tractor, for drawbar work on 
farms of different sizes is shown in Table 44, and in figure 14. 
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Taste 44.—Cost of power on farms of different sizes. 


ee ¢ 
| Per cent 
Cost of 

< Cost of Total tractor 

Size of farm (crop acres). jumiber keeping rector tor cost of | cost was 

“| horses. sands power. | of total. 

i cost. 

essithan. SORw.= 4 hoists AGS IRMA ea Lie 7 $621 $172 $793 ZANT 
SO TOMTOM see Se see’ CS emp enpre SiRS O fn Pe 28 660 279 939 29.7 
L20 EONS = os te ot Si ae eee ne Ee is. Se Lr 71 849 279 1, 128 24.7 
160 COL9O Face sas. eee ere eee nae P 56 1, 006 331 1, 337 24.8 
200iGO 239 ae Se Se ee Oe BE eo 5 : 47 1,120 340 1, 460 23.3 
PAVIEO 279 ssa Seas se aes e ese eae ore z 36 1292 386 1,678 23.0 
ZR TOL Oe ce sotee eee te ces eee ans Loe 19 1, 367 452 1, 819 24. 8 
S20ANG: OVELa se aase tees seeae oe ot eaeea eens saeco 22 1, 966 576 2, 542 22.6 
PATI keener bert tips tachi) * ea 286| 1,076 341 1, 417 24.1 


CHANGES IN SIZE OF FARM AND NUMBER OF WORKSTOCK AFTER 
PURCHASE OF TRACTORS. 


The average size of farm and the number of workstock in the 
different areas both before the purchase of tractors and at the time 
of the investigation, are shown in Table 45. For all farms, there 
was an increase of about 20 acres after the tractors were purchased, 
and during the same time a decrease of 1.8 head of workstock. The 
number of acres (total acres in farm) per horse increased from 27.6 
to 37.9, or about 37 per cent. Where there was a change in the 
size of the farm the number of crop acres in the farm before the 
purchase of the tractor was not obtained; consequently figures 
showing the average number of crop acres per horse for all farms 
before the purchase of tractors are not available. 


TABLE 45.—Size of farm and number of workstock before and after purchase of tractors in 
different areas. 


At time of investigation. Before purchase of tractor. 
Area | 
7 P Total | Crop F = Total 
Size of W ork- Size of Work- 

acres per | acres per acres per 

farm. stock. horse | Hares farm. stock. Hioccet 

‘ Acres. | Number.| Acres. |Cropacres| Acres. | Number.| Acres. 
Madison County, Ohio.......... 363. 0 8.1 44.8 34. 1 317.1 9.2 34.5 
Seneca County, Ohio........... 202. 0 5.0 40. 4 28. 0 182. 0 6.1 29.8 
Madison County, Ind........... 218. 1 5.4 40. 4 32. 6 199. 4 7.9 25.6 
Montgomery County, Ind...-... 269. 5 6.0 44.9 34.1 251. 8 8.7 28.9 
Livingston County, Ill........-. 247.3 8.4 29. 4 24. 7 240. 4 9.4 25.6 
jo /Kenoxi County pulls ees 256. 0 7.0 36. 6 28. 3 235. 6 9. 2 25.6 
PAIS Aran seer aber, 257.6 6.8 37.9 | 29.6| 287.5 8.6 27.6 


The greatest increase in size of farm was in Madison County, Ohio, 
and the least in Livingston County, Ill. The greatest imcrease in 
acres per horse was in Montgomery County, Ind., and the least in 
Livingston County, Ill. 

Nine of the 286 men started farming with tractors, 81 increased 
the size of their farms after purchasing tractors, 24 decreased the 
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size of their farms and there was no change in acreage on the remain- 
ing 172. All of those who were farming smaller acreages than before 
the purchase of tractors were renters who had moved to smaller 
farms or owners who in 1920 rented out some ground which they 
formerly farmed themselves. On the average these men were 
farming 84 less acres and using 5.1 less horses than before the pur- 
chase of tractors. — 

Farms which were increased in size.—The 81 men who were farming 
ereater acreages than before they purchased tractors were located 
in the following areas: 


Wileychisroral Clomiatiny Olio s temeeinn tn ooo cReE ae Se BP OSE aA boee Ss 11 
Seneca County Olio eic. oe. 2c ine theta ei oye epalersenn 9 
MadisonuCounty.clmde ey: / pene role aici cee eters ates 14 
Montsomeny County windy = . 1. fymaemnttstoo seeeyie snes oye 7. 
inames tome © out yAwlas 2.55)) )15 emer oes eye Ss eee 13 
Hise osxe@ yaa OM be Soa Sr ed hy ee tg Ne oye 17 


One-third of the men interviewed in Madison County, Ind., were 
farming greater acreages, while less than one-fourth of those in Liv- 
ingston County, Ill., had increased the size of their farms. 

The average size of the farms operated by these 81 men before they 
purchased tractors was 206.4 acres and at the time of the survey the 
average size was 296.8 acres. They kept on the average 7.6 head of 
worksteck—one for each 27.0 acres (total not crop acres)—before the 
purchase of tractors. At the time of the investigation they were 
keeping 6.9 head, or one for each 42.3 acres. 

The number of men who increased the size of their farms by different 
amounts were as follows: 


ANN A ee aN | 5 a a a we Bess tlianes Ovaneres: 
2 Na ae eee ah ee NE eo ee S (COMO OkACKeSe 
QE ee See ane? |) es nn Cll OOeaAcKes alm@e OVviels 


The changes in the number of workstock kept were as follows: 
Of the 41 who were farming less than 80 additional acres 


23 had reduced their workstock by an average of 3.5 head. 
13 were keeping the same number of workstock as before. 
5 had increased their workstock by 1 head. 


Of the 28 who were farming 80 to 159 additional acres 


10 had reduced their workstock by an average of 2.5 head. 
8 were keeping the same number as before. 
10 had increased their workstock by an average of 2.3 head. 


Of the 12 who were farming 160 or more additional acres 


5 were keeping the same number as before. 
7 had increased their workstock by an average of 3.7 head. 
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Farms where acreage was not changed.—The average size of the 172 
farms where the acreage was the same as before the purchase of trac- 
tors was 244.5 acres, and the number of crop acres was 187.8. Those 

| who increased the size of their farms after the purchase of tractors, 

had in general been farming somewhat smaller acreages than these 

) men. The men who had not changed their acreage had kept on the 
average, 8.7 head of workstock before the purchase of tractors—one 
head for each 28.0 acres, and one for each 21.5 crop acres. At the 
time of the investigation they had 6.5 head—one for each 37.7 acres 
and one for each 29.0 crop acres. 

The size of the tractor evidently had no influence on the reduction 
in workstock. One hundred and seven of the 172 men who did not 
change their acreage owned 2-plow, and 61 owned 3-plow machines. 
Before the purchase of tractors, the owners of each size kept one 
horse for each 21.7 crop acres. At the time of the investigation the 
owners of the 2-plow machines had one head for each 28.8 crop acres, 
and the owners of the 3-plow machines one for each 29.6 crop acres. 
On the average, the owners of each size reduced their workstock by 
2.2 head. 

Every farmer was keeping at least two head of workstock in addi- 
tion to his tractor, and no one who did not increase his acreage owned 
less than three head before the purchase of his tractor. 

Table 46 shows the actual number owned before the purchase of the 
tractors and the number disposed of by the 172 men. 


TaBLE 46,—Changes in number of workstock after purchase of tractor made by 172 owners 
whose acreage remained the same- 


Neher erate ENTS: Number of owners who disposed of— 
stock before pur- | ber of 
chase of tractors. | owners. 


; | 

Tah 

iit 

| | None. | 1 head.) 2 head.) 3 head.} 4 head. 5 head. | 6 head. | 7 head. | 9 head. 

in | 

aa 

TT Sorta ie eth eters 7 4 2 | eRe (RMR a os 
ONOLIGS 2 osreeeienerT 38 11 8 11 4 tl aces ladecebad|sood-ase||eoss600c 

UOpieoaaasanssgaunbe 44 10 9 13 6 5 We ScsoGsulocochosd|sa5a0ea00 

SOT Onsen e eeeee eee 41 8 1 13 8 5 2 LO SScds9ec|looseccuc 
; TROT Dy hea ee sae 30 4 1 2 6 5 7 4 It |l6adcc0e0 

) More than 12..-..... 12 Ua a Th rsa cesel |aanasare |lasaconud locodecce 3 1 
; 


) The organization of the farm must be known in detail before one 

) | can say definitely how many head of workstock a farmer should keep 

for the greatest profit after he purchases a tractor, but it is apparent 

| that some of these men were still keeping more workstock than 

| | needed. (See page 37.) Table 47 shows the average number of 

aa crop acres, and the number per horse before and after the purchase 

| of tractors on the farms where different numbers of workstock were 
dis posed of. 
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TaBLe 47.—Relation of number of horses disposed of to size of farm and to crop acres 


per horse. 
Crop acres per 
horse. 
Crop 
fs Number 
Number of horses disposed of. . | acres per 

of farms. farm. Before After 
purchase | purchase 
of tractor. of tractor. 
Oooo ddddbod bobs GUS GE OSE G DES Ee CEE SETS eee Oe ae iam E Nr <0 cman 44 205. 9 23. 4 23.4 
Nacodbadov cdo oe tO On CU See Bde as SOCCER CCDC SSE E Ceri eeEBe Esra seocoe 21 155.5 2352, D2, 
oD EU RIN HUD ese Ect eh SA) IL ary au esate sate. sc.2 caiemtemets 41 178.3 PPT 29. 4 
eee nee cis cittleieionelalaiulala, o.cle's'a sis/salstee epee 24 178.5 20.3 30. 8 
OOS OSO OH OU CO OS be HEC ERE BOS IRE R e ROSE Se Be Se Ee Mats EERE yo a 19 187.6 21.4 39. 2 
& OP MN oosbossuSsodes sooo S DOD DOCOG DONE CU DR BAEEEEESoooooosc 23 209. 6 18.3 37.4 
PAN] Teper ea sr in ats ge AN RISER RIO SO ie ae 172 187.8 21.5 29. 0 


Some of the men who did not dispose of any workstock had owned 
only 3 or 4 head and probably needed all of them for some one oper- 
ation even with a tractor on the place (see Table 26). This was not 
true of nearly all of the 44, however. The table shows that they 
had not been keeping appreciably fewer workstock in proportion to 
the size of their farms than had most of the men who reduced their 
workstock after the purchase of tractors; and that the number of 
crop acres per horse at the time of the investigation was less than on 
the other farms. 


INCREASE IN INVESTMENT DUE TO PURCHASE OF TRACTORS. 


Table 48 shows the net increase in investment due to the purchase 
of tractors. k 

The costs of the tractors and of the implements purchased for use 
with them are given on page 46. The owners of both the 2-plow 
and the 3-plow tractors who did not change the size of their farms 
disposed of 2.2 head of workstock on the average. The acres per 
horse before and after the purchase of tractors on these farms were 
practically the same as on the farms which were changed in size, and 
on account of this fact it seems fair to assume that the men who 
changed the size of their farms would have been keeping 2.2 more 
head of workstock if they had not owned tractors. The average 
value per head of the workstock on the farms was $144, and while 
the value of the workstock which was disposed of was not obtained 
in detail, an investigation made in the Corn Belt in 1918 (see Farmers’ 
Bulletin 1093) showed that after the purchase of tractors ‘‘1t was 
not the poorest horses which were sold but those of about average 
quality.” 
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TaBLE 48.—IJncrease in investment due to purchase of tractor. 


| 
| 2-plow 3-plow All 
Item. | tractors. | tractors. | tractors. 
Cost oftractor=- 32454; 52: =, uaa i oe ion I ae | $972} $1,354 $1,140 
Costiofimplements foritractort se. 32220. 22 ese ree ts ete arenes ee | 271 430 343 
Totals et sats’. | Satumatses e+... UR cmMiai te ts 340 ee ene emn eae | 15243) rare 1, 483 
Value of workstock disposed of (2.2 head, at $144)........-.--------------- 317 317 317 
Value of horse-drawn implements disposed of...........--.-------+-------- 11 14 12 
TOtA Ss 2 SSE Pk ce eee eS 35S 2 ene 2 cin os 2 ae eee 328 331 329 
Netimcrease-iniim Vestment fe ce oc 2 - 2 aie eae ere aia ere | 915 1, 453 1,154 


In all 67 men disposed of some of their horse-drawn implements 
after purchasing tractors, and the average amount received by these 
67 men for such implements was $51. As shown in the table, this 
item amounted to an average of $12 for all farms. Most of the im- 
plements sold were plows and disks. Many farmers who did not 
sell any horse-drawn equipment stated that they had not used some 
of their old equipment since the purchase of tractors, but at best the 
value of the implements which could have been sold was small as 
compared with the other items shown in the table. 

While the purchase of tractors resulted in an increase in invest- 
ment of more than $1,000 on the average, the cost per year of power 
for operating the farms did not increase. The cost of the drawbar 
work done by the average tractor during the year of the investigation 
was equal to the cost of keeping 2.1 head of work stock, but 2.2 head 
had been displaced on the average farm, and the cost per head of 
keeping the remaining work stock was somewhat less than it would 
have been if tractors had not been owned. 


SAVING OF MAN LABOR DUE TO USE OF TRACTORS. 


The total amount of man labor used for the operation of these 
farms before tractors were purchased was not obtained and conse- 
quently it is impossible to give definite figures as to the saving of 
man labor effected by the tractors on individual farms. However, a 
comparison of the accomplishment of the tractors with that of one 
man when using horses should give an indication of the average 
reduction in man labor effected by the tractors. 

The acres covered per day by the 2-plow and the 3-plow tractors 
at the different drawbar operations are given in Table 12 (page 16), 
and the daily duty of one man in the different areas when using 
horses for spring and fall plowing, disking, harrowing, ete., and cut- 
ting grain is given in Table 49. 
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TaBLE 49.—Daily duty of one man with horses at operations on which tractors were also 
used. 


[Acres per day.] 


Madison | Seneca | Madison oe Living- Knox 
Operation. Co., Co., Co., g i, ston Co.,| _Co., All. 

Ohio. Ohio. | Indiana. Indiana. | Llnous. Illinois. 

| = — = 
Spring plowing....... Sones - 2.18 2:22 2.21 2.61 3.88 3. 94 2. 68 
HA LO WAT eae eee eee ie =cricle 1.88 2.33 1.92 2. 85 3. 60 3. lil 2.65 
Disksim pee Eee t eee ce. as, 12. 46 9. 83 10. 33 14. 30 18. 95 18. 80 16. 67 
Ieleyaxoy baler, QK0s oscooseseaseeeee 16. 8C 16. 00 15.21 19593 28. 09 33. 10 26. 28 
Cubtinetenaimmerese scene -i-/ 2-1 14. 05 13. 36 13. 27 15. 88 17. 64 17.61 15s 55 


The greater amount of work accomplished per man when plowing 
and fitting ground in the two Illinois areas was due to the use of 
larger teams and implements. A team of four horses is the common 
unit on the farms in these areas, while in Ohio and Indiana teams of 
three, and sometimes only two, horses are used with proportionally 
smaller implements. With the rate of doing work when using horses 
the same as given in the table the drawbar work which the average 
2-plow tractor did in 25.8 days and that which the average 3-plow 
tractor did in 20.2 days would have required 50 to 55 days for one 
man with horses. Thus the 2-plow machines saved on the average 
25 to 30 days of man labor during the year, and the 3-plow machines 
30 to 35 days. 

Since disks and harrows or other light implements were never used 
in combination when horses furnished the power, the operation of 
“disking in combination” as done with tractors is practically equiva- 
lent to the two separate operations of disking and harrowing or rolling 
as done with horses. In “Loading hay” and “Other work’ done 
with the tractors as shown in Table 12, it is not possible to make a 
direct comparison of the man-labor requirements, but on the average 
the tractors probably saved not far from one day for each day of 
use. (See page —.) 

One man always operated both tractor and implement in plowing 
and other work of fitting ground. One man usually operated both 
tractor and binder in cutting grain, but on some farms a second man 
was used on the binder. 

The tractors did 85 per cent of the plowing on these farms and much 
of that done with horses was finishing up or plowing small and 
irregular fields. Forsuch work 2-horse or 3-horse teams were generally 
used. If these tractor owners had done all their plowing with horses 
some of them probably would have used larger units, and the saving 
of man labor effected by the tractor would not have been as great as 
that indicated above. 
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PURPOSE OF THE INVESTIGATIONS. 


Injury to field crops through the use of fertilizers containing borax 
was first observed in Indiana in 1917, and a report by Conner (1)? 
appeared in 1918. | 

So far as is known no reported authentic case of borax injury again 
occurred until 1919, when ample proof of the poisonous action of this 
compound was afforded. During the growing season of 1919 injury 
to a number of important crops by borax, notably potatoes, cotton, 
and tobacco, was observed, and a number of publications (2, 3, 4,5, 6) 
on this subject were subsequently issued. 

The Bureau of Plant Industry, as a result of reports from various 
sections, conducted an investigational survey in the field in 1919 to 
determine the severity and extent of the injury, with special refer- 
ence to potatoes and cotton. The survey was based in part on ex- 
perimental plat work with fertilizers containing borax and in part on 
actual observation in affected fields. As a result of these investiga- 
tions, as well as those by others, it was found that borax caused the 
trouble. It was deemed essential, however, to conduct well-controlled 
field tests during the season of 1920 for the purpose of studying 


1 Experiments conducted during the season of 1920 on the Aroostook farm of the Maine 
Agricultural Experiment Station, at Presque Isle, Me. 

2Serial numbers (italic) in parentheses refer to ‘‘ Literature cited” at the end of this 
bulletin. 


105933—22 
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certain matters, namely: (1) The effect of different rates of appli- 
cation of borax per acre when mixed with fertilizer, as compared 
with equal quantities of fertilizer to which borax was not added, upon 
the growth and yield of a number of crop plants; (2) the influence 
of th time and method of application of a fertilizer mixture con- 
taining borax in varying quantities; and (3) the influence of rain- 
fall and soil type on the extent of borax injury. Accordingly, co- 
operative experimental field work was conducted at Presque Isle, Me., 
on Caribou loam, with potatoes; at New Bunswick, N. J., on Sassa- 
fras loam, with potatoes and corn; at the Arlington Experimental 
Farm, Va., on Arlington clay loam with potatoes, corn, cotton. Lima 
beans, and string beans; and at Muscle Shoals, Ala., on Colbert and 
Decatur loams with corn and cotton. 

Blair and Brown (7) presented an article in Soil Science giving 
the results obtained at New Brunswick, N. J., with potatoes and corn. 
A report by Skinner and Allison (9) on the results obtained with cot- 
ton at Muscle Shoals, Ala., and at the Arlington Experimental Farm, 
Va., is shortly to appear. The present bulletin embodies the results 
obtained at Presque Isle, Me., with potatoes, when grown on Caribou 
loam (8, p. 6), the important soil type of that region. 


PLAN OF THE EXPERIMENTS. 


The experiments as carried out in Maine were similar to those at 
the other field stations in that the same fertilizer was used and the 
rates of application of borax per acre were the same, the only dif- 
ference being that the quantity of fertilizer apphed was 2,000 pounds 
per acre in Maine and 1,500 pounds per acre in New Jersey. 

What was actually done was to make up a 4-8-4 fertilizer mixture 
from nitrate of soda, sulphate of ammonia, cottonseed meal, acid 
phosphate, and muriate of potash, the ammonia being derived 
equally from the three nitrogen sources. To this 4-8-4 mixture were 
added varying quantities of borax, so that anhydrous borax was 
applied at the following rates per acre: 1, 2, 3, 4, 5, 10, 20, 30, 
50, 100, 200, and 400 pounds. In order properly to compare the in- 
fluence of the borax, five control plats, to which fertilizer alone was 
added, were included. To simplify the field work, the plat numbers 
were made to correspond to the rate of application of borax per 
acre. That is, plat 1 received 1 pound of borax per acre, plat 10 
received 10 pounds of borax per acre, and plat 400 received 400 
pounds of borax per acre. To each plat, irrespective of the quantity 
of borax added, the same quantity of fertilizer was applied. The 


’ land used for the experiment was divided crosswise into three equal 


sections, in order to provide for the following methods of applying 
the fertilizer: To the plats in section 1 the normal fertilizer and the 
fertilizer-borax mixtures were applied in the furrow on May 31, 


EFFECT OF BORAX ON POTATOES. 3 


mixed with the soil, and allowed to remain until June 5; on June 5 
the normal fertilizer and fertilizer-borax mixtures were applied to 
sections 2 and 38; in section 2, the mixtures were applied as in sec- 
tion 1; while in section 3 they were sown broadcast and well raked 
into the soil before planting. All three sections were then planted 
on June 5. 

RESULTS OF THE EXPERIMENTS. 


On July 5, one month after planting, notes on the experiments 
were taken by Dr. Donald Folsom, of the Maine Agricultural Ex- 
periment Station. The notes and observations made by him dis- 
close the following: (1) The average number of plants above ground 
in the contro] plats in all sections was 343. These rows received 
fertilizer at the rate of 1 ton per acre, but no borax. (2) The 
average number of plants above ground in all sections of the 12 fer- 
tilizer-borax plats was only 216. These 12 plats received borax vary- 
ing from 1 to 400 pounds per acre. (8) As the quantity of borax 
increased there was a marked falling off in the number of plants 
above ground, until with an application rate of 400 pounds per acre 
only 12 plants appeared. The application of borax at the rate of 
10 pounds per acre materially reduced the number of plants above 
ground, there being 284 plants as compared with the 343 of the con- 
trol plats. The plats receiving borax at the rate of 5 pounds per 
acre had 306 plants. The 20-pound application showed 205 plants; 
the 30-pound application, 139 plants; the 50-pound application, 116 
plants; the 100-pound application, 38 plants; the 200-pound appl- 
cation, 18 plants; and, as previously stated, the 400-pound applica- 
tion only 12 plants. 

On August 5 the writer inspected the borax experiments for the 
purpose of taking notes, obtaining photographic records, ete. At 
this time the stand, differences in growth, appearance of vines, etc., 
were definitely established. The main fact disclosed was that sec- 
tion 2, where the fertilizer-borax mixtures were applied in the fur- 
row at the time of planting, looked much more seriously affected 
than section 1, where the fertilizer-borax mixtures were applied in 
the furrow and stood awhile before planting. Section 3, however, in 
which the fertilizer-borax mixtures were sown broadcast, showed 
injury, not so marked as in section 2, but the plants were uniformly 
below the standard established by the plants in section 1. Appar- 
ently broadcasting was effective in curtailing the injury by borax 
to a considerable extent, but this good effect was offset by the fact 
that the fertilizer itself was not as available to the plants, especially 
where small quantities of borax were applied, as it would have been 
if applied in the furrow, which is the usual custom. 

Applying the Ee alae in the furrow, followed by immediate sate! 
ing, as in section 2, is the usual practices in Aroostook County, so that 
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the degree of injury occurring in this section as well as curtailment 
of yield would be of greater practical significance than in sections 1 
and 38. The accompanying illustrations * show very well the type and 
degree of injury found, especially the effect of applying small quan- 
tities of borax. (Pl. I.) As the quantity of borax increased there 
was a marked falling off in the number of plants on a plat (PI. IL) 
as well as a reduction in the size of the plants (PI. III, Figs. 1 and 
2, compared with a normal plant in Fig. 3). A great many appar- 
ently empty hills when dug into disclosed seed pieces affected to the 
extent shown in Plate IV, Figure 1. The greatest degree of injury 
resulted from the use of the larger quantities of borax, namely, 100, 
200, and 400 pounds per acre (PI. IV, Fig. 2). 

During the investigational survey in Maine in 1919 the quantity 
of anhydrous borax found in commercial fertilizers collected ranged 
from 0.73 to 2.3 per cent. In view of the fact that 2,000 pounds 
represents the usual quantity of fertilizer applied per acre, it is 
evident that the borax applied ranged from 14.6 to 46 pounds. The 
type of field injury shown in 1919 was similar to that found with 
the 20, 30, and 50 pound applications in the borax experiment of 
1920, thereby serving to substantiate the previous findings. Some 
of the injurious effects noted in both seasons were as follows. (1) 
Failure of seed to germinate; (2) dying back of underground 
sprouts; (3) bleaching of foliage, or, if the plant was not seriously 
injured, a marginal yellowing of the leaflets; (4) reduction in size 
of plants below normal; and (5) a reduction in yield. 

On September 9, the plats were harvested and the weights of the 
potatoes, by plats for the three sections, were recorded (Table 1). 
The results are presented graphically in Figure 1. 

Tn section 1, where borax was applied in the furrow, injury occurred 
from the 10-pound application of borax and became progressively 
worse. It will be noted, however, that the degree of injury was less 
than in section 2, where the borax was applied in the furrow and 
planting was done immediately. The application of 1, 2, and 38 
pounds of borax per acre apparently stimulated plant growth, and the 
yields were increased. 

In section 2 the injury was apparently produced with as small 
quantities of borax as 3 or 4 pounds per acre, certainly with 5 pounds; 
and the injury with 10 pounds and more was great. 

One of the significant features of section 2 is the effect shown on 
the yield by the 10, 20, 30, and 50 pound applications of borax, as 
this was practically the range found during the investigational sur- 
vey made in 1919. 


8 The writer is indebted to Dr. C. F. Clark, of the Office of Horticultural and Pomo- 
kogical Investigations for his cooperation in obtaining photographie records. 
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1.-EFFECT ON POTATOES OF 


PLATE | 


10-POUND, 5-POUND, AND 4-POUND 


FIG. 
APPLICATIONS OF BORAX PER ACRE. 


FiG. 2.-EFFECT ON POTATOES OF 3-POUND, 2-POUND, AND |-POUND APPLICA- 


TIONS OF BORAX PER ACRE. 


Control rows on right and left. 


No injury shown by such small quantities of borax. 
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Fic. I.—-EFFECT ON POTATOES OF 20-POUND, CONTROL, AND I0-POUND 
APPLICATIONS OF BORAX PER ACRE. 


Fic. 2.—EFFECT ON POTATOES OF 50-POUND, 30-POUND, AND 20-POUND 
APPLICATIONS OF BORAX PER ACRE. 


Control rows on right and left. 


Eul. 998, U. S. Dept. of Agriculture. PLATE III. 


Fic. |.—INDIVIDUAL POTATO PLANT. Fic. 2.—INDIVIDUAL POTATO PLANT 
SMALL AND BADLY INJURED FROM FROM SAME ROW AS THAT SHOWN 
AN APPLICATION OF 20 POUNDS OF IN FIGURE |, BUT SHOWING SOME 
BORAX PER ACRE. RECOVERY. 


Fic. 3.—INDIVIDUAL POTATO PLANT FROM A CONTROL PLAT WHICH RECEIVED 
No BORAX. 


Bu!. 998, U. S. Dept. of Agriculture. PLATE IV. 


Fic. I.—INJURY TO POTATO SEED PIECES FROM APPLICATION OF 50, 30, AND 
hh 20 POUNDS OF BORAX PER ACRE. 


Appearance two months after planting. 


t 

| 

} 

| Fig. 2.-EFFECT ON POTATOES OF 400-POUND, 200-POUND, AND 1[00-POUND 
APPLICATIONS OF BORAX PER ACRE. 
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990990900 
OD QA. 

Vig. 1.—Diagram showing the yield of potatoes in experiments with borax at Presque 
Isle, Me., in 1920. The figures at the base of each column denote the number of 
pounds of borax applied per acre. The controls, designated by 0, received only a com- 
plete commercial fertilizer, applied at the rate of 2,000 pounds per acre. The borax 
treatments were prepared by mixing the borax with the same quantity of commercial 
fertilizer that was used in the controls. Application of fertilizer: A, In the furrow 
one week before the time of planting; B, in the furrow at the time of planting; C, 
broadcast over the rows at the time of planting. 
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TABLE 1.—Yield of potatoes in borax experiment at Presque Isle, Me., in 1920. 


Yield per acre (pounds). 


Quantity of borax applied per acre. 


Section 1.¢ | Section 2.6 | Section 3.c¢ 
On(Conteoll ye sees 2h. Sate ae Bie a See 21, 760 19, 600 20, 240 
Om hae ee ee 2 RL TE ATR: cy 23, 200 20, 960 19, 120 
2 POUNCE. 2s. Pee ec Eee UL, ER 22, 880 21, 760 19, 440 
3 pounds)... 2 eG esl th Bee 23, 440 18, 320 18, 240 
0:(Control’2)£ FS Vee Le | 20, 560 22, 560 19, 040 
4 pounds .s.....12. jo Oe Lakers ot Seer | 20, 480 19, 840 19, 680 
5 Pounds 1s. £5) A eT EN a 19, 720 18, 160 19, 760 
LO*pounds. 22) ) Ra Pike k tae ae 17, 600 13, 680 15, 840 
0 (Control.3) 4s ieee. Ue Ase 3 OU a ERR | 20, 880° 21, 040 18, 800 
90: pounds! 24 Be mee Lote LT ee | 12,080 9, 040 12, 000 
30 pounds: 2) ges Bese BF gia'd Healecets ele i ey MI as | 7, 120 3, 120 4, 880 
50 pounds!) fags meet. le So a | 5, 280 1, 600 3, 400 
0.(Controlia)\ Buea feet she ic bl eR | 20, 320 17, 680 19, 300 
100 pounds. 21 RES wegee seis i APR | 560 320 640 
200, potind si Bee Meee os AL ois LS | 240 80 | 160 
400:pounds.. 2 1:G5s. BAe bs Jy: Se ee 80 d 40 | 80 
O'(Controlt5) J Gee NaS os a Ve 18, 560 18, 960 | 14, 240 
a : 


a Fertilizer applied in the furrow about one week before planting. 
b Fertilizer applied in the furrow planting. 
reheaeal applied broadcast at planting. 

In section 3 the general trend of the results is similar to that in sec- 
tions 1 and 2, the first sign of injury occurring, however, with the 10- 
pound application. In this section the method of applying the fer- 
tilizer-borax mixtures apparently depressed the yield of the last 
contral as the yield dropped off considerably. In this connection, 
in view of the fact that single rows were employed in the borax 
experiments, 1t would seem that broadcasting a fertilizer-borax mix- 
ture containing such a large quantity of borax might easily tend to 
influence the yield of the adjacent control row. 


RAINFALL RECORD. 


The daily rainfall record for the months of June, July, and August 
is given in Table 2. 

The rainfall, subsequent to planting on June 5, was well distrib- 
uted during the remainder of that month, at least until June 29, 
on which date 1.09 inches fell, followed by 1.01 inches on June 30. 
It would seem that the rain, which fell between June 5 and June 29— 
a somewhat critical period in the early life of the potato plant—was 
sufficient to keep the soil in good condition without much chance of 
any great leaching of the borax to lower soil zones. 
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Taste 2.—Precipitation at Presque Isle, Me., for June, July, and August, 1920. 


Rainfall record (inches). || Rainfall record (inches). 
Day. Day. 
June. July. August. | June. July. August. 
Te SS ye A Na eat 0. 45 COEUR ZOnI BETS Perea Maa Mine cee iarontgnc stay stio canted ee Nain Sen 
D) oi i: oe ee ONS erties tenyel| Med acaie e esd Rs) Sf es a eos ens Sh a OL03 ease see 
ie eee ie 50 37 SO Sell ul Omen ee ee 0. 20 AD SE ae Cay 
Aa an pene Ls | Rel 25 ANU ae UO Hs PAU) Ss ces aR at teat ha Se ee OD Rei ie 
Pie 0) a re A ea SEQ) ih eevee te sete Pilea am N se HOG Aire Ae OE SRO 
(here emer ne BU AS Ue TER Reh ee FS) Wi eaeyas is toa s ah a a ha WK etnies aie 0. 23 
i SE | 73 EN eee eet Hig Siar: ssa 8 1.02 06 1. 32 
OS) ial ee OOM eet ces Re Apauaea tin 2 Shc: pai . 10 OSs ese eee 
@) oe BE Se A calle ae Sens ee ns ea se ee Ne ek SS ie a 12 OD recess 
HOMES Lh | ik PR O18 oe dae ee ee re el 01 
AIG PANO ences pict AO Fe A eae WAN PAT) a) oy OL Raeaea les QBs TS ESRI Seat 
Tesh 0 US UT aca LA Gilet sto lier oes [aerate GNU er ll est neeiea eine Sun haa 
UBS ee ES OA ee ue Die) ee eal eNO HNP) OMe scales aes PAL ey ele 
ARS A I He AN are a ol ie Ode SOR ee once se 1.01 08 08 
TS 2S st 5 Soy Eve Pane Reet ee AOA Metis 5 Sie eo niaa ine elles ee are Uh 15 
aG ee eee 2 . 04 (Qiseeeneee 
SUMMARY. 


This bulletin presents the results of borax experiments conducted 
on Caribou loam, the principal soil type in Aroostook County, Me. 
Injury definitely occurred with an application as low as 5 pounds 
of borax per acre, when put in the furrow and when the planting was 
done immediately, which is the method customarily followed in this 
section of Maine. The other methods of applying the fertilizer, 
broadcasting at the time of planting and applying in the furrow 
some time before planting, did not show injury in as low concentra- 
tions of borax as showed injury when the fertilizer-borax mixtures 
were applied in the furrow at the time of planting. As the quantity 
of borax was increased the injury in all cases became progressively 
worse, until, with the larger quantities of borax per acre, great in- 
jury ensued. 

The moderate and fairly regular rainfall during the month of 
June was not sufficient to carry the borax out of the reach of the 
growing plant, so that no alleviation of the injurious action was 
noticeable. 

The types of injury observed in the commercial fields during 1919 
were similar to those found in the borax experiments of 1920. Some 
of the reactions with borax, observed in both seasons, were as fol- 
lows: Failure of the seed piece to germinate, the killing of sprouts, 
the absence of roots at seed pieces, general weakness of plants which 
came through the ground, bleaching of the foliage (or at least a 
marginal yellowing of the leaf), a poor stand, and low yields. 


(1) 


(6) 


(8) 


(9) 
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No price is high or low except by comparison. If the price of a 
product has been cut in half it does not mean that the product is 
necessarily cheap. One must know the general price level in order 
to make comparisons. 

The Bureau of Labor Statistics of the Department of Labor 
publishes an index number of wholesale prices each month. Prices 
of 328 commodities are obtained and by comparison with previous 
prices an index number showing the general price level is prepared. 
Index numbers of wholesale prices since 1791 are shown in Table I. 
(See also fig. 1.) 

By comparing prices with the general price level one can judge them 
fairly accurately. Compared with the five-year average before the 
war, wholesale prices in 1918 had doubled, or were represented by 200. 
Many commodities were higher and many lower than this figure would 
indicate. Any product that had not doubled in price was then rela- 
tively cheap. Any product that had more than doubled was rela- 
tively high priced. 


RISE AND FALL IN PRICES DURING THREE WAR PERIODS. 


A very great similarity in the rise and fall of prices is shown for 
War of 1812, Civil War, and World War periods. In each case the 
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highest price level was reached after the war closed, and in each case 
there was an extremely violent drop in prices. 


TABLE I.—Fndex numbers of wholesale prices iw the United States. 


[Five-year average, Aug. 1909-1914, equals 109.] 


| | | 
ioe Index || es Index + Index > Index 
¥ ear. Panos Vl Year. No. || Year. noe | Year. No. 
82: 108 || 1045/1890 eeeererer 85 
582! 11 || 94. Meh] . ea ere 85 
£826 109 | G2) Hh EGS2) Reale eat 80 
82 169: || 92 | 1893 RED e en ay) 80 
S28 104 |) 03) | S104) aie emneat 73 
324 103 |, 109) ||: 1805 sues ee 71 
3 1 13/7/)||(So0 a eeeeeee 68 
67 || 182 IGG | 760] 80 ep eee 68 
TTOOR ME Satie TGON| | e183 2 eereeene se 108 | 200))||11 89851 aaa 70 
TBO O Magee stn nied liane spt [iT B3S hie Lira 106. || 1°76) || a 300 eee eee 77 
TSO DAE Ene eects IWAN) aBSRY Se hee a 99 159) ||| 19002 yao eeaeeees 84 
1800 eat eee eee V408| SLSR 5 wie se ees oe 114. || 148 lOO 1 eae eee 82 
S03 een eee ere TAA L636 leet te calmer 127 1495) 902 sea eee 85 
USO AES Boauaecngeae THAN VSS ieee ee a 126 131s] 1003 aes 86 
EQOA RY Uc ore 1504 T8838 ieeeme ee Ts 121 || 125 LOO aan eee eee 85 
1SOG Se Ee see ES 1330) Mee cee als 426 128) || SECO; eaenamaaea 87 
SOR ease neon Uae W Tea ee 108 127, | S0eee ee 92 
TSO SMES ES eH Pats TASH teat eeenie ons a 107 123: 1) LOOT | saeeeereen 98 
ERD Seoecd Lone enn Meena baked ian et 99 TIS || Loogtes. Stamens 93 
LRU cee an Ie NOG. ps BSAA le th 94 FOG {! F909. 222 96 
TSI weed eee LGC RSA Teal 94. || LOD" |, ROTO ease eae 99 
1A ae on aed ae ee AUP ya | Rialks pe 95 Fal |nC sau a ioe aa ae 98 
Tits perce Wael nile TSG? Ih HedG MeN Rh re sreed 38 Soil toto RetiamE Ses 101 
FG fein ata Dea tee ee 935-|) Lgae esa 280 } 98 9.0) et: (ee ee Geena 102 
PSU 5 eee! Siri Sie TS5.|RSAS Seek ake se ae 93 GF || (9 ae 102 
TOG Mice yh Tee THT | TSAQi ach Se gas 91 TOO: | £9852 12 ee ee 102 
SUT ee GR Gena 159) | US5OD Se ge cee | O4 98) || 1916 Sema 126 
FST Sine msm an Iitatayol| fide a8 See eeaee es 98 OD) | toik7 at eee 178 
ASIO ELEY Maes: 1S 7 | (RUSH ements oe 95 || Yul | POM sone osce oon 200 
[QIN Ses Ce TIA Pel| Ras esos see ae 101 || $5) 1910 Senge 219 
ECHICY aN Eed a: Cee ED, || LEGS 2 OS pert haley. sige: S531 LOGS Gee 250 
iL GOON me NS TUS ME Shs seeees wee 104 87 
OQINa TT eet a TR) | lets 's ee 104 |) 87 | 


1 American Statistical Association, New Series, No. 120, p. 846, December, 1917. U.S. Bur. Labor 
Bul. 173, p. 137, and later reports. 


Nory.— All index numbers are recaleulated so.that the five-year average before the war, August, 1909, 
to July, 1914, equals 100. Some ofthe original data are given on an 1860 base. Data for 1890 and 1891 
are given on both bases. When 1860 equals 100 the avérage for 1890 and 1891 is 92.25. When August, 
1909, to July,1914, equals 100 the average for 1890 and 1891 is 85.05. Data with 1860 as a base are there- 
fore divided by 92.25 and mualtiplied. by 85.05. 

In many calculationsin this bulletin one more decimal place was carried than is published. In some 
cases this makes an apparent diserepancy. For example, 103.4+99.6=103.8. The figures published would 
be 103, 100, and 104. 

The rise in prices during the World War was much the same as 
during the Civil War period, but continued longer after the close of 
the war and resulted in a more violent drop than occurred after 
either the War of 1812 or the Civil War. 

After each of the previous wars a very violent drop im prices 
occurred, followed by partial recovery and somewhat stable prices 
for a year or more, then again followed by a longer but less violent 
drop and again followed by a period of somewhat stable prices. 

Prices by months for the World War period are given in Table II. 
Based on five-year averages before the war as 100, prices durmg the 
World War period reached a maximum of 276 in May, 1920, then 
dropped to 151 in June, 1921. The drops for each month were as 
follows: 
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AU Ee referent ad cc Seeds anyl Sn. dee ky il} Samp ere ek Syces oe 12 
UiTliRes couse & ONC RC: Eee Tee Cf eABE NE] O10 ay AN Se ROE ee Nees teed eR 10 
EATEUEISS 6 cig 26 RRM eee eee ae UUM PRS Ces a a ak EU Bs 6 
Re PRemmmentn yee is el. NG 0/0 Map. 0p ba a aes a ie a he 8 
Mictoner wees Mi ticm th Fe ee Oe ae i Nearest, S02 EA ARSED ROSEN ips ir 4 
MVormerben- Mente StI f2 2. Leese 6 esa MM U's ely tek ad ce Iv as 2 
Brceem neta me arash sys. oe) (o cfd - 19 


INDEX NUMBERS OF WHOLESALE PRICES 
FIVE YEAR AVERAGE I9t0-14=100 | 
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Fig. 1.—Wholesale prices in the United States for 130 years. 


TABLE I!.—JIndex numbers of wholesale prices. in the United States, August, 1909, to Ju‘y, 
1914—1048.4 


7 Jan- Feb- c _ | Au- Sep- | Octo- |Novem-)Decem- 
Year. | vary. | ruary. | Mareb.| April.) May. | June. | July. | oust. ltember.| ber. | ber. | ber. 

1900. . 84 85 85 85 84 83 83 83 82 82 $3 83 
1901 82 81 roe 81 81 81 82 83 83 83 83 83 
$902. _. 83 83 83. 84 85. 86 85 88 85 87 87 87 
1963 88 88 87 87 85 86 85 8&6 86 85 85 84 
1904 85 86 86 86 85 85 85 85 85 85 85 86 
1905 86 87 86 86 85 86 87 89 a8 89 90 90 
1906_.- 91 91 91 91 91 92 93 93 93, 93 95 96 
1907 97 97 97 97 97 98 99 99 99 99. 97 95 
1988__ . 95 94 93 93. 92 92 92 93. 92 92 92 93 
1903 94 94 94 94 94 95 96 96 97 98 g9 100 
L916. _- 100 100 101 100 99 99 99 100 99 99 98 98 
T9OtT_. 97 97 97 97 96 97 98 99 98 98 98 98 
192... 99 99 100 02 102 102 102 102 102 102 102 102 
1973 102 102 102 102 Lor LOL E62 103 103 103 103 102 
1914___ 102 101 101 99 102 VOL 100 103 104 162 102. 101 
POTS. = 100 102 10F 101 102 Tor 103 103 100 103 104 107 
1916 112 113 116 118 120 121 122 127 130 136 146 149 
ION 2 153 158 163 174 184 188 [89 190 186 184 186 185 
1918. _ 189. 190. 190 193 193. 197 203 208- 212: 209 214 210 
1919__. 207 201 205 207 210 212: 223 233 225 228 235 243 
1920._. 253. 254 257 270: 276 275. 268 258 248. 230. 212 193 
F921... T8t | 171 | 165 157 153 TERN Papeete |S 2 eer UIE ence [Page are ke cee Seer 


1 Index numbers as published by the United States Bureau of Laber Statistics converted to a 5-year 
basis. The average for July for the five years ending with July, 1914, is called 100. Similarly the average 
for other months for five years preceding the war is 100. 

NotEe.—Some data are published with 1890-1899 as a base and some with 1913 as a base. With 
1890-1899 asa: base 1913 is 135.2. ATl figures with 1913 as a base are converted to the 1890-1899 base by 
multiplying by 135.2. The 5-year averages before the war are then as follows: January, 132.4; February, 
132.4; March, 132.9; April, 132.8; May, 133.1; June, 132.2; July, 132; August, 131; September, 132; October, 
132.2; Novemtber, 132.3; December, 132.5. Figures for each month on the 1890-1899 base are divided by 
the above numbers to get the table as given above. 
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As is usual in such violent adjustment, the drop began slowly, 
increased in rapidity, then dropped more gradually, and apparently 
has now (June, 1921) about completed the violent drop. Judging by 
the Civil War experience and by the slow rate of recession now, some 
price recovery is to be expected in the near future. This does not 
mean that all prices will rise. When more products rise in price 
than fall, the general price level will rise, but many products will 
be going down. It is to be expected that those that- have dropped 

excessively will rise, and that prices of most things that are much 
above the general price level, will fall. 

Another characteristic of prices during a peueg of rapid change 

n the general price level is the violence of fluctuation. In normal 
ie nes the prices of each individual farm product usually fluctuate 


INDEX NUMBERS OF WHOLESALE PRICES 
CIV'IL WAR AND WORLD WAR 
CIVIL WAR’ {856-!860 = 100 WORLD WAR AUG.1SO9-JULY ISI4=100 


J.B. 0.5, AS. 0.5. ASO. AW. OANA 0.0 AN. 0.0 AS 0.5A.I.0.J- And 0. JAS. 0.5-A.S. 0.5. AJ. 0.0. A-J.0.S-AS. 0.9 AV0.SAL O.5-ALO 
1861 1662 1663 1864 1865 i866 1867 1868 1869 1870 1871 1872 1873 1874 1675 1876 {1877 1878 


1914 1915 1916 1917 1918 {919 1920 1921 


Fig. 2.—Wholesale prices in the United States, by quarterly periods, showing the violent drop and partial 
recovery after the Civil War antl the more violent drop aiter the World War. 


about the general price level. In periods lke the present there is 
more than the usual uncertainty as to supply and demand, and an 
even greater disturbing factor is the shifting of the general price level 
about which individual prices fluctuate. Figures 6 to 11 and 13 show 
that sudden and violent changes in prices occur very frequently when 
the general price level is unstable. 

During each of the periods of rapidly rising prices, as from 1899 to 
1912, the cost of living has been widely discussed, largely because 
wages have tended to lag behind prices and salaries and incomes from 
investments have changed even more slowly. 

When prices fall very rapidly farmers and others who go in debt 
to produce articles to sell find the payment of debts to be increasingly 
difficult. At each period of rapidly falling prices the mores question 
has been generally discussed. 


PRICES OF FARM PRODUCTS. 5 
MONEY AND PRICES. 


Index numbers of monetary circulation, bank deposits, wholesale 
prices, and farm prices areshown in Table III. The close relation- 
ship between prices and money is shown. At first bank deposits 
advanced more rapidly than prices, but the index numbers for prices 
later rose to a higher point than bank deposits. 


INDEX NUMBERS OF MONETARY CIRCULATION, 
BANK DEPOSITS AND WHOLESALE PRICES 
FIVE YEAR AVERAGE, 1910-1914 = 100 


Fic. 3.—Monetary circulation, bank deposits, and wholesale prices in the United States. 


Taste I11.—WMonetary circulation, bank deposits, and wholesale prices in the United 
x Q 
States. 


[All index numbers 1910-1914—100.] 


Monetary circula- F Inde E 
tion.1 Sells Cn gests of Se erunieal 
Index No. | ~ verace 
> 
Year. ee F ; eae prices of | 
irculation ts eposits arm prod- 
(00,000 | dex | “(@g0,000 | Tdex | (Table 1). | nets (table 
omitted). - | omitted). . XVIII). 
3, 102 95 15, 283 91 99 104 
3,214 98 15, 906 94 98 96 
3, 285 100 17, 024 101 101 99 
3, 364 103 17, 476 104 102 99 
3, 402 104 18, 518 110 102 100 
3, 569 109 19, 226 114 102 100 
4) 024 123 22) 878 136 126 118 
4 764 146 26, 290 156 178 179 
5,379 164 27, 932 166 200 203 
5, 766 176 32, 703 194 219 212 
6, 088 186 37, 860 225 250 216 


1U.S. Statistical Abstract, p. 754, 1919; Report Comptroller of Currency, pp. 22 and 
262. 1920. 
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The average yield of potatoes im the United States per aere har- 
vested in 1916 was 81 bushels; in 1917 it was 101 bushels. The yield 
of corn per acre in 1900 was 25 bushels; im 1901 it was 17 bushels. 
In 1915 wheat yields averaged 17 bushels, but only 12 bushels in the 
following year. These-differences are primarily due to variations in 
rainfall. 

The yield per acre in pounds for the six grain crops—corn, oats, 
wheat, barley, rye, and buckwheat—are given in Table TV. In 1894 
the production was 936 pounds per acre; the following year it was 
1,227 pounds. in 1901 the yield was 924 pounds per aere and in 
1902 it was 1,273 pounds. 

The year 1916 was an unfavorable year and was largely respon- 
sible for the seriousness of the food situation in 1917, but fortunately 
no such drought year as 1894 or 1901 occurred during the war period. 
With an increasing area of semiarid land under cultivation, the varia- 
tion in crops owing to fluctuations in rainfall is of increasmg im- 
portance. 

TaBLe I1V.—Production of grain in the United Staies. 


[Pounds of corn, oats, wheat, barley, rye, and buckwheat.1] 


Acres Pounds | Pounds; Pounds | Ki Acres Pounds | Pounds} Pounds 
Year. (090 (000,090 per per Year. ; (990 (999,000 per per 
omitted).| omitted).|) acre. | capita. | | omitted).| omitted). acre. | capita. 
| | 
| 
8 69; 110 ¥, 120 ¥, 943° | 1h aes elses ars 144, 216 134, 972 936 1,995 
ie 68,249 | 1,050} 1,885 |] 1895..........} 163,052'| 199,984 | 1,227] 2,901 
5 |. = 75,679: f 1,134 Is 2, 04% 4 1806.22.-..... 167,272 | 204,973} 1,225] 2,918 
0,201 alr} e we BO Yet C8 / se eee 169, 594 189, 699 1, £19 2,650 
85,945} 1,241 D229) ESI See eaten ave 175,199 | 207,208] 1,483 2, 841 
80,416 | 1.233 2; O25) |HAB99.s 22. 184, 374.| 213,157 | 1, 156 2, 868 
87,401 | 1,280} 2,153 |/1900.-........ 184,10i | 212,298 | 1,153] 2,794 
80,496 | 1,086 TO3 Te LOO Leases see 2 184,630 | 170, 634 924 2,199 
76, 573 OBA ee 7894 P1902 oe jee es 183,777 | 233,884 | 1,273 | 2 952 
105,094 | 1,221 2, 414 |} EO03.-...-....|) ISL,.671 207, 615 1, 143 2, 568 
102,987 | 1,097 | 2,282 || #904......_._. 181,391 | 219,516 | 1,210] 2.662 
TB eZ O yi Ne TApAly/ Aaya reiyeallt TCR See Bone 184,265 | 242,362] 1,315] 2,882 
120,245 | 1.191} 2,526. ||, 1906__._.__..._|. 184,577 | 252,737] 1,369.1 2,949 
150,898 | 1,272] 3,088 || 1907.--2-._..- 183,674] 215,647 | 1,174) 2.470 
143,706 | 4,188 2; 865 |} 1908. -----...- 135,901 | 219,975 | 1, 183 2,473 
106, 830 866 2,082 |} 1909--.--.....| 188;5%7 | 232,131 | 1,238 2, 563 
140,985:| 1,214} 2,686 || 1910:.........| 198,052 | 248 844] 1,256] 2.700 
134, 753 | 1,032 2; 203,718 | 218,946 | 1,075 2, 341 
155,067'!. 1.138.) 2 201,302 | 277,853! 1,380] 2,929 
154,619'| 1,138] 2, 205,264 | 230,265} 1,122] 2,393 
145, 464 | 1,025] 2; 534 206,316 | 252,216 | 1,222| 2,585 
134, 439 948 2, 29¥ 5 -| 248, 708 293, 560 1,342 2, 967 
163, 960'| 1,121 2, 734 | -| 211,893 | 235,025 | 1,109 2, 344 
169,.563:| 1,209 2, 767 ----| 219,546 | 275,278 | 1,254 2, 709 
128, 386 924] 2,040 295,155 | 262,864] 1,167} 2,553 
184, 072 1, 254 2, 883 232,991 | 273,474 1,174 2,621 
156,557 | 1,063'|! 2,40. 218,971 | 291,315 | 1,330} 2,756 
149,150'| 1,010}! 2} 


1 Grain asreported by the Bureau of Crop: Estimates, converted to pounds by multiplying corn and rye 
by 56, wheat by 60, eats: by 32, barley and buckwheat by 48. For the years 1879, and 1889 to 1909, re- 
vised figures-as givenimthe Yearbook for 1919 are used. 

The year 1920 was an unusually favorable year. The yield per 
acre of the six grain crops was 13 per cent more than in 1919. It was 
the third highest yield ever grown, being slightly exceeded in 1912 
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and 1915. The outlook for crop yields in the spring of 1920, how- 
ever, was not very favorable. This resulted in a tendency to hold 
the surplus on hand. Unusually favorable weather later and con- 
sequent unexpected production were important causes of the sever- 
ity of the drop in farm prices. 

The United States is subject to severe droughts. With the growth 
in population such droughts become increasingly important. Witha 
sparse population, large numbers of animals are kept. In drought 
years some of the food that would have gone to animals is eaten by 
human beings, and more than the usual number of animals them- 
selves are eaten. This lessens the food shortage of a drought.year and 
allows the farmer a larger income than he would otherwise have in 
drought years, because he then sells some of his animals that represent 
crops of previous years. In a good year animals are increased and 
some of the surplus feed is thus made use of. With each reduction 
in the number of animals this reserve food supply is reduced and the 
shock of high and low yields is felt more seriously. Thus, the greater 
the dependenee on vegetable foods the worse the effect of surplus 
years on farm prices, and the worse the effect of poor years on indus-' 
trial conditions. Additional facilities for storage, and the increased 
holding of crop surplus on farms to even up the good and lean years 
are becoming more and more important. In unusually favorable 
years, like 1920, it is especially important that the reserves held on 
farms be increased. 


PERIODS OF OVER AND UNDER PRODUCTION. 


Violent changes in the price level result in violent changes in 
industry. If the price of a particular product is not favorable, its 
production is checked, but the price does not fully respond to the 
reduced effort until the product that is already in the process of 
production and merchandising is nearly exhausted. Prices then rise 
and new production begins, but the new efforts at preduction have 
only a limited effect on prices until the new goods have passed through 
the precess of production and merchandising. The length of time 
that the prices of a particular product remain high or low, therefore, 
depends largely on how long it takes from the beginning to the com- 
pletion of the product. Other factors are, of course, involved. 

The purchasing power of hogs and horses illustrates this principle 
as shown in Table V and figure 4. 


nnn 


je oe ee 


— 


8 BULLETIN 999, U. S. DEPARTMENT OF AGRICULTURE. 


TaBLE V.—Farm value and purchasing power of hogs and horses in the United Statcs3 


| 
Horses. | Hogs. 
| 
| 
Index | Index 
Year Value | number Fula; | Value | number | Purchas- 
: per head | of value ees | per head | of value aS 
- in per head (19! o- |. in | per head Thor oa 
urrency (1910- igi4a— |Currency|} (1910- to14 

Jan. 1. 1914= 100) | diam Ae 1914= 100). 
100). | 100). )- 

| 
nay fe ee a ee $79. 48 73 45 $5. 42 58 36 
ie mes | gts 78 5 | at 67 ie 
OE MS ae eee era 4, 84 7 3 EB 48 
LB1O Sete so bees ee = 81.79 7d 57 7.04 75 57 
WY Abeta Go oi gal eee Ee 78.75 72 58 6.21 66 5A 
iment | Re) g) 8) ee] alg 

(recep seoseeeeeceee | 4. 82 5 .14 
a By F: Sei ep ees 72. 58 67 55 4. 43 AT 39 
LO 75s Son oe eee 68. 74 63 54 | 5. 40 58 50 
US 76 2 oe Ree eerie | 64. 62 59 54 6.77 72 66 
US 7 ee ae esa ares 59. 35 54 53 6. 02 64 63 
UST Boe eee ees 57. 82 5B 56 4.95 53 56 
S79 as ent Bees ees ae | 52. 36 48 55 3.18 34 39 
1880. 2 2Ste So aece ss 54. 75 5Q 56 4,28 46 51 
1880 Seer See 58. 44 54 57 4.70 50 53 
[882ue ee etteeets 58. 53 54 56 5. 97 64 67 
BGS Wate Sari ayo cee ieIee 70. 59 65 68 6.75 72 76 
UB84 2 A ca ahee eseee te 74. 64 68 75 250 60 65 
(ge ee ee ior 85 | £38 16 55 
Sereeagast eee aer TAROT 5 4, 26 55 
W887 <2 sc2 Se eee 72.15 66 81 4.48 48 58 
URRBe ecd seo aero seer eee 71. 82 66 79 4.98 53 64 
LO8OLS See sees e 71. 89 66 79 5.79 62 74 
LQOOE SEV ee eee ass 68. 84 63 76 4.7 50 61 
180 Wee seeeeeeser = 7.00 61 15 4.15 44 54 
Bes aoe Benes oe oe 65. O01 60 76 4.60 49 62 
ie Se ee Caer se ke a 22 56 73 6. 41 68 89 
SOF Ss ate See Se a: 7. 83 44 59 5.98 64 87 
I GR eer Seneaeoee 36. 29 33 48 4.97 53 | 76 
:oeemaaee ra) 8) #| i8|goiee 
Seer seiecissic nes ae 4 4.10 44 6 
TBOB Se acAihe Saino eron ect 34. 26 31 46 4.39 47 69 
W899 Ee ose e sacs sees 37. 40. 34 47 4.40 47 65 
L900 Fe RAN esos ee 44.61 41 49 5.00 53 64 
52. 86 48 59 6. 20 66 81 
58. 61 54 65 7.03 75 90 
62. 25 57 65 7.78 &3 95 
67. 93 62 73 6.15 66 7 
70.37 65 75 5.99 64 75 
80. 72 74 81 6.18 66 73 
93.51 86 &9 7.62 81 85 
93.41 86 90 6.05 65 68 
95. 64 88 94 6.55 70 75 
108. 03 99 99 9.17 98 98 
111. 46 102 105 9. 37 109 103 | 

105. 94 97 99 8.00 85 87 
110. 77 102 100 9. 86 105 i04 
109. 32 100 99 10. 40 111 109 
103. 33 95 95 9. 87 105 196 
101. 60 93 83 8. 40 90 80 
102. 89 94 62 11.75 126 82 
104. 24 96 51 19. 54 209 lil 
98. 48 90 44 22. 04 235 115 
94.39 87 34 19. 01 203 80 
$2.45 76 42 12.99 139 77 


1 Prices as reported by the Department of Agriculture are converted to currency during 
the Civil War period by using the premiums on gold as given by the Treasury Depart- 
ment. The index number of wholesale prices is on a currency basis; therefore the prices 
of hogs and horses are reduced to a currency basis. 


NotE.—Purchasing power is calculated by dividing the price index by the index num- 
ber of wholesale prices for January1. For years before 190) a January number is not avail- 


able. The yearly average for the year and preceding year is then used (Tables I and I). 
(See also footnote 2, Table I.) ; 


If the production of horses is not profitable, the raising of colts is 
checked, but usually the prices drop moderately for a year or more 
before prices clearly indicate overproduction. It is a year after the 
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decision is made before there is a decrease in the number of colts, 
and four years before there is a decrease in 3-year-old colts. For 
several years the decrease in number of colts raised increases the 
apparent surplus of horses, for a mare can do more work when she 
does not raise a colt. By the time the supply of mature horses is so 
short as to be reflected in prices, there is a shortage in several crops 
of colts. If colt raising is again begun, it still further increases the 
apparent shortage of horses, becauses large numbers of mares are 
bred and they can not then do a full year’s work. In 1878 the pur- 
chasing power of horses began to rise and continued for 10 years. 
It then feli for 10 years, rose for 14 years, fell for 9 years, and has now 
risen 1 year. Apparently the tide has turned. The value per head 
in dollars still fell in 1921, but the dollars have acquired so much 
more purchasing power that horses have risen in exchange value. 


‘INDEX NUMBERS OF PURCHASING POWER OF HOGS & HORSES 
HOGS, VALUE PER HEAD 1910-i4-= 100 


Pic. 4.—Purchasing power of hogs and horses in the United States. Periods of relatively high and low 
prices for hogs come at frequent intervals. Horses have longer and more violent periods of over and 
under production. 


The primary reason for the decline in the price of horses was over- 
production. ‘The decline would undoubtedly have occurred in any 
event, but trucks, autos, and tractérs increased the depression, so 
that the purchasing power of a horse in January, 1920, was the lowest 
ever reported. Judging by past experiences, the expectation is that 
horses will gradually rise in purchasing power; that is, if other 
prices remain stationary horses will imcrease in price, or if other 
prices fall horses will fall less rapidly. Before many years a decided 
shortage of horses is to be expected. 

Hogs multiply very rapidly, so that errors in estimating the supply 
that can be absorbed are more quickly correeted. Hogs usually fall 
in price for one to three years and then rise one to three years. The 
complete cycle from low to low with hogs is about one-fourth as Jong 
as with horses. The weights at which hogs are sold can be changed 
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to help in correcting errors as to the numbers needed. A violent 
change in the corn crop can thus be quickly reflected in hogs. These 
and other causes make the hog curve less smocth than the horse curve, 
but at the same time prevent its moving so far from normal at any 
time. It is to be observed that the horse curve has a much more 
violent swing than the hog curve. As already noted, the long period 
of time before errors in production of horses are apparent allows very 
great overproduction and equally serious underproducetion. 

With annual crops an error in acreage can be corrected the next 
year. The acreage of crops is, therefore, subject to less violent fluc- 
tuations than is the number of hogs and much less than is the number 
of horses. The weather is so much more powerful in influencing pro- 
duction than is any erdinary change in acreage that the effect of 
changes in acreage are often obseured. The response to prices is 
none the less sure. For example, the cotton acreage for 1921 is 72 
per cent of the 1920 acreage. Such an extreme change in acreage of 
a basic erop rarely occurs and could only be brought about by an 
extreme change in the purchasing power of cotton. Ordinarily 
changes in acreage are much less. 

Because of the cycles in prices a one-year basis of comparison is 
not long enough. In this bulletin a five-year average before the war 
is used as a base, represented by 100. Farm prices by months are 
not available before 1909. For horses even a five-year base is too 
short for the five-year period before the war was a high-priced period 
for horses. The base for timothy seed was only four years and in- 
cluded a year of very high prices. This makes the index numbers for 
timothy seed too low. 


RELATION OF WAGES AND FARM PRICES. 


When prices suddenly rise or fail wages lag behind, as is shown in 
Table VI. When prices rise rapidly, as they did in 1863-64 and in 
1916-17, and wages lag, there is areal high cost of living. The usual 
quantity of labor will not buy the usual quantity of things. Some 
form of economy must be practiced. One of the things economized 
on is food. By changing from animal foods to plant foods, a food 
supply can be purchased at much less cost, although it is much less 
satisfying food, and if carried to the extent of denymg milk and 
butter to children, may have very seriousconsequences. When prices 
suddenly increase and wages do not, the food habits of a more crowded 
country are temporarily adopted. The increased demand for plant 
foods usually causes prices of grains to rise faster than does the general 
price level and causes those of animal food to rise less rapidly than 
does the general price level. But grains are used in the production of 
animal foods, so that the animal producer is confronted with unprofit- 
able production, but the public discussion turns to the prices of things 
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that can not be afforded in the usual amount, so that the meat and 
milk prices are at such times subject to attack, while m fact they are 


relatively low. 
TasLtE VI.—Wages and wholesale prices. 


Civil War, 1856- World War, 1910- 
1860= 100.1 1914=100.2 
Year. Wholesale Year. Wholesale 
rices, all gue rices, all rao 
Pp Bea Wages. Wy Rain Wages. 
modities. modities. 

TUSK O ONS a au eee er 95 101 BT ee ae 102 105 

Tee SOO SESE 95 102 1 easeHapauecoun 102 106 

HL/SL OSA te CaP a ee 112 104 BUCO GA Sh OD Gea 126 114 

LES OS eee te eee 141 til NO nC aera ae ates Ray 178 131 

TSG Aiea yaa oe Mera 181 126 TOT ee as 200 166 

WetiS BLAS ae ae Be 205 144 BCLS) a Ea a 219 189 

AS Oa 5 5) Se GE Hae ee 181 153 LORD p atl 250 240 
SET eeye ewe mrss 163 159 
TUG NS i i ea ee 152 160 
ELS 9 roar eta ia i bee 3 145 163 
SRO mpercenney ies Seu 135 163 
LUSH AUS: 3 et a ey aaa 129 165 
SSS PPA A Sc a 132 167 
WS hs aha ead Shae 130 168 
TUPLE eae 126 163 
TCSP ea a ee ei 121 160 
HFSS? (ste i ga a ar 112 154 
ISOs ree ciaivan 105 146 
TSH ia ar ee 96 144 


1 Wholesale prices, wages, and transportation. Report by Mr. Aldrich, from the Com- 
mittee on Finance Mar. 3, 1893. Senate Report No. 1394, Fifty-second Congress, second 
session, Part I, pp. 13 and 91. 

2 Monthly Labor Review, Vol. XII, No. 2, pp. 73-74, February, 1921. 

When the five-year average prices before the war are called 100, the 
general price level in 1917,as indicated by the index number for 
wholesale prices, was 178. .The weighted average price of 31 farm 
products was 179. Wages lagged behind prices and stood at 1381. 
The index number of the farm price-of corn was 218; wheat, 227; rye, 
216; buckwheat, 210; beans, 324; cabbage, 220; onions, 236; potatoes, 
274. All these were very high. But the index number of butter was 
only 141; eggs, 160; chickens, 146; beef cattle, 157; hogs, 188. All 
these except hogs were very low in price and hogs were low in com- 
parison with corn. Hogs had just passed through a period of low 
prices and consequently were short in supply. 

These striking differences in prices were largely owing to shifts made 

in food habits because wages had not risen as rapidly as the general 
price level. The short crop in 1916 made the situation worse. 
_ The same process occurred during the Civil War. The animal 
units per 100 persons decreased from 89 in 1860 to 67 in 1870. (See 
Table VII.) During the World War wages rose more promptly than 
they did during the Civil War period. The number of animals has 
nearly kept up with population. From 1910 to 1920 the animal units 
per 100 persons decreased from 69 to 65. 

When the general price level falls wages again lag behind and there 
is an increased demand for animal foods provided there is not too 
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much unemployment. After the Civil War wages remained high for 
a number of years. The prices of animai foods were somewhat above 
the price level of other farm products for some years and the animals 
were increased. The prices of animal foods did not drop as rapidly 
as the prices of crops in 1920. Some recovery in numbers of animals 
is probable, but the shortage is small compared with the Civil War 
changes, so that no such decided increase is probable. The long-time 
tendency is to keep fewer animals per capita as the population be- 
comes more dense. 


TaBie VII.—Relation of population to animals.1 


[Animal units per 100 persons.j 


Animal units | Animal units 
ofcattle, | of cattle, 
Country. reindeer, | Country. | reindeer, 
sheep, goats, | sheep, goats, 
hogs. | hogs. 
(ATO GUILIN Geen = ah eee 4438) Rumania: -. ao cs-c eee 
INIStral incase ] hearer picasa ss anaes Obes Hrance@s: oo os. oto. cee tee eee eee 38 
Canad akeanete eee seo: 5 oe 825i Netherlands = sac. fa cep meee eee 37 
United States: || Denmark .....=.22..22s.seeeeeeeeeeee 33 
1 Sh ON PRS eee ace cee estates 2a Germany = 2. =<. ..<522-80 eeee eee 33 
HERG 0) alee eevee etre cnet c te SOul | MUSSIA. 2 So. os css ewe lee ee eee eee 3L 
MISS 7 2 RR ee ye eo aye © 2 oe 67el| ‘British Isles... oss sis se ee ee eee 29 
TUSSI Dashes ey Ae Oe ia ied Sval|Beleium > ....6 2. -ccnse eee eee p 29 
L890 Mee ee aes sesso else 938||Japan: . ois been te nee eee 23 
1900 See yee see eces sees 73 | 2 
OL OS eae se Set paynis see a ase wie ete 69 
LODO Sse eee Beer aa eee tte es aoe 65 


1 Data for foreign countries are before the war. 


Cne head of grown cattle, 2 young cattle, 7 sheep or goats, 14 lambs, 5 hogs, 10 pigs are each called an 
animal unit. 

These data are necessarily only roughly correct, but they are believed to be sufficiently accurate to indi- 
cate correct conclusions. 


TL 


he effect of wages is not as great as might be inferred from wage 
rates and wholesale prices. When prices rise rapidly, wages lag 
behind, but there is full employment, so that the wage earners are 
not in as serious a condition as the wages indicate. When prices 
fall rapidly, wages lag behind and remain high, but there is hkely to 
be unemployment, so that the buying power is not as high as the 
wages suggest. 


WHOLESALE PRICES OF FARM PRODUCTS DURING THE CIVIL WAR 
AND WORLD WAR PERIODS. 


Farm prices by months are not available for the Civil War period. 
Wholesale prices in cities are shown in figures 5 to 11, and Tables 
XII to XVI. Usually the wholesale prices lag behind farm prices, 
and usually they do not have such extreme fluctuations as do farm 
prices. 

In all cases the weather has had a very decided influence on grain 
prices. 


Bea 
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Wool is in special demand in war time for soldiers’ clothing, so 
that during each war period the supply has been inadequate and the 
price has gone very high, much above the general wholesele price 


level. The reaction is also extreme. 


WHCLESALE PRICES CF CORN 
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during the Civil War. 


price is above the line for all commodities corn was relatively high in price. When below that line it 
was relatively low. 


Five-year average before the war is in all cases 100. When the Civil War corn 


Butter, cheese, and eggs did not rise as soon as did the general 
price level during the Civil War period. The number of animals per 
capita wasreduced. After the war the high wages caused an increased 
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Fig. 6.—Prices of wheat, Civil War and World War periods, and wholesale prices of all commodities during 
the Civil War. Five-year average before the war is in all.cases 100. 


demand for the short supply and resulted in relatively high prices for 
these products for a number of years. 


The prices of hogs for the Civil War period (fig. 11) show the 


cycles of over and under production of hogs varying about the general 
price level. 
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The five-year average prices paid to farmers for each product for 
each month are shown in Table XVII, pages 37 to 45. For example, 


WHCOLESALE PRICES OF WOOL 
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Fic. 7.—Prices of wool, Civil War and World War periods, and wholesale prices of all commodities during 
the Civil War. Five-year average before the war is in all cases 160. In both war periods wool rose very 
high in price and in both cases a very violent drop occurred. 


the average price paid to farmers for corn on July 1, 1969-1914 was 
69.2 cents per bushel. July 1, 1921, it was 62.2 cents. The price in 
July, 1921, was therefore 90 per cent of the five-year average before 
the war. 


WHOLESALE PRICES OF BUTTER 
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Fic. 8.—Prices of butter, Civil War and W orld War periods, and wholesale prices of all commodities during 
the Civil War. Five-year average before the war is in all cases 100. In each war period butter was 
relatively cheap for several years. After the Civil War a reaction occurred that kept butter relatively 
high priced for several years. 

The average price of cotten on July 1 for five years before the war 
was 12.7 cents. In July, 1921, it was 9.6 cents or 76 per cent of the 
average before the war. 
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The average July 1 price of wheat before the war was 87.4 cents. 
his year (1921) it was 112.2 cents, or 128 per cent of the average 
before the war. 
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Fic. 9.—Prices of cheese, Civil War and World War , ee and wholesale prices of all commodities during 
the Civil War. Five-year average before the war is in all cases 100. 


Nearly all farm products have decided seasonal variation in price, 
so that May prices must be compared with May and January with 
January. ‘This method is followed in all cases (Table XVIII, pp. 47 
to 55). 
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Fie. 10.—Prices of eggs, Civik War and World War Penna: and ae prices of fall none ties es 
the Civil War. Five-year average before the war isin all cases 100. At each war period eggs were rel- 
atively cheap for several years. After the Civil War a reaction to relatively high prices occurred. 


The weighted index number for 31 farm products was obtamed 
by multiplying the price index by the approximate percentage that 
each product represents of the total farm sales. For example, 
cotton is given a weight of 16.9 and buckwheat 0.2. The un- 
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weighted average of the 31 is practically the same as the weighted 
in nearly all months. 

The weighted average price of 31 farm products reached the peak 
in June, 1920, with a price index of 246. At that time, the whole- 
sale price of “all commodities’ was 276. Since May, 1920, the 
index numbers for farm prices dropped from 246 to 106. The drop 
each month was as follows: 


Uy aoe Soar ae epee erento. 4 | January... ...1...2 2. See eee 10 
USSU 22 oe < cisiaes oe Seemieeee hele Slemeiete 17 | Bebruary. --: 2.2225. See 5 
Op tember sel eee mee eer ocr. 18 | ‘March......22 5.2.2 33 2 6 
October sete eee: Cee eee 16.) Aypril.. 20... 525s 
INowenber saa 2s saat erte ete ates 23 | May::......2 2 Se 6 
December. © as aeae acs ieee 20 | JMG lS: . 2... Sea 1 


DA SOLA SOSA SLOSASOSA SOSA SOSASOIASLOSASOSALOSASOSAIOSALOIAITOIASOSATOSADOIALO 
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Fig. 11.—Prices of hogs, Civil War and World War panies and wholesale prices of all donimiodities during 
the Civil War. Five-year average before the war isin all cases 100. During each war period hogs were 
relatively cheap for several years. Following the Civil War the price of hogs swung about the general 
price level, showing the regular cycles of over and under production. 


COMPARISON OF FARM PRICES WITH PRICES OF SOME OTHER BASIC 
COMMODITIES AND WITH FREIGHT RATES. 


The weighted average price ae to farmers for 31 farm products 
in June was 106, when the five-year average before the war is 
called 100. 

The price of copper was 88 per cent of the prewar price; anthracite 
coal, 210; Pennsylvania crude oil, 154; Bessemer pig iron,155. Freight 
rates for the farm products given in table VIII varied from 158 to 
231 per cent of the prewar average. Wholesale prices of “all com- 
modities”’ were 151 per cent of the prewar average. 

If prices of farm products should long remain: at such unusual 
ratios to other prices and charges, the most far-reaching changes in 
agriculture would take place. The types of farming in different 
sections of the United States are largely determined by freight rates. 
Any changes in the ratio of rates to prices causes a readjustment in 


PRICES OF FARM 


farming. 
in types of farming will result. 


PRODUCTS. 


Taste VIII.—Index numbers of prices and freight rates." 
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li the new ratios continue, the most fundamental changes 


Percentage 
Five-year that 1921 
average price or 
June, 1909- June; 1920 charge is of 
July, 1914. five-year 
average. 
Weighted average prices paid to farmers for 31 farm products....... Os cosonsenes 106 
Wholesale prices ‘all commodities” ............-------00------- +--+ LOOSE ESOS Se ee 151 
Pennsylvania crude oil f. o. b. wells, per barrel...-.. wm. See ae stis $1.70 $2. 625 154 
Anthracite egg coal, f.0.b. N. Y. harbor, per ton...............-.-- 4.77 10. 034 210 
Bessemer pig iron at Pittsburgh, per ton................-.---------- 15. 94 24. 71 155 
Lake copper, New York, per pound............-----..2..---+--+--- . 1453 . 1284 88 
Freight rates on car loads per 100 pounds: 
Wheat, Kansas City to Galveston— 
WD) ONES TAC tet eae eae oe nine Ree Se sks cies «+ SREP ee see 355 56 158 
IBEX) OBL Reece ere ae eee ease sista cide w o.e = co eeeoeie aie 225 45 200 
Corn, Chicago to New York— 
DOmMesticnreship pings {yeas eee docs es «le eeete tlsaasler 16 345 216 
EXMORUALES MIP PMNS ee alae ee tee aos + - ee oeelsceee fale} . 30 231 
Dressed hogs, Chicago to New York........---....---.--------- 45 . 965 214 


1 Prices of copper and iron as reported by Iron Age. Other prices as reported by the Bureau of Labor 
Statistics. Freight rates obtained from the Interstate Commerce Commission. 


COMPARISONS OF FARM AND WHOLESALE PRICES. 


When wholesale prices rise suddenly, retail prices tend to lag 
behind. Much of the goods in the hands of retailers is sold at or 
near the old price. When prices fall rapidly retail prices agaim tend 
to follow slowly. Prices in small towns are likely to change more 
slowly than in cities where the stock is turned over more rapidly. 

Farmers sell on a quickly moving market and buy on a slow 
market, hence, when a sudden and violent drop in prices occurs, they 
sell at low prices long before any great reduction occurs in the price 
of things that they buy. 

Wholesale prices do not show the condition on farms. When 
prices suddenly fall, farm prices drop much more than wholesale 
prices and very much more than retail prices. For example, take 
the case when a product sells for $3 at wholesale and $2 on the farms. 
If the wholesale price drops 33 per cent, the farm price will drop 
nearly 50 per cent, or nearly to $1. The reason for this is that freight 
and many other costs of marketing are based on the physical quantity 
handled, not on price. 

Many apples, potatoes, and cabbages were thrown away during 
the past year because they would not pay the shipping costs. City 
wholesale prices rarely go below the costs of shipment and handling, 
and so do not show real conditions. 

Farm prices of products in the surplus States that are farthest from 
market are much lower than the prices for the United States as a 
whole, so that even the farm prices as given in this bulletin do not 
show the true status in States at the centers of production. For ex- 
ample, the United States farm price of corn in June was 92 per cent 
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of the prewar price, but in Iowa it was 79 per’ cent of the prewar 
price. On farms in New York State, which is a corn consuming 
State, the price was 123 per cent cf the prewar price. Wholesale 
prices in New York City were 123 per cent of the prewar price. 

Wheat on farms in the United States was 140 per cent of the pre- 
war price; and in New York City it was 174 per cent. 

Cotton on farms was 77 per cent of the prewar price, while in New 
York City it was 95 per cent. 

Wool on farms was 88 per cent of the pre-war price; in Boston it was 
142 per cent of the prewar price.* 

A striking difference on farms is shown in the case of horses. In 
Montana horses in June were worth 43 per cent of the prewar price, 
in Iowa 76 per cent, and on New York farms 82 per cent of the pre- 
war price. The farther from market the worse the agricultural panic. 


TaBLeE IX.—Comparison of prices paid to farmers in different States and wholesale 


prices. 
5-year | Percent- 
average age that 
before June, 1921 
the war, 1921, price is 
June, of 5-year 
1910-1914. | average, 
Corn: « 
Farm price— Cents. Cents. | Per cent. 
WiitediStatess. = scsc csc fs Nee eee ee ee oS oe 67.7 62.5 92 
TO ESS > BSGOCO CORI REEHEB OE SED A OUSS Ton oAbEr UC COA THOSE perapaaoosee 55.4 | 44 79 
INC WIV OLK jp see ice oc ce oats. see Ser eee ee = eee ee oo sc soese sees 75.4 93 123 
Wholesale price, No. 2, mixed, New York City s22-2-.:--..----2------ 71.8 88 123 
Wheat: : 
Farm price— | 
wnatedtStatest= f= pm eee eseeene = eee aoase soot oni seee 90.8 127.4 149 
Washington........... BOB OA BRED OS SSO ODEN DU 7 0 CQ Une CEES paddanoe 83.0 114 137 
IK RE CSE OL CBRE SEE CUES COSC dS SUE SABRES Soe bE EERE eaaaaeesS 87.6 130 148 
ING WanViO Dlcertajyoarho me ene ote see eieea eas Sener nae osc nicnes seems 101.6 | 135 133 
Wholesale price, No. 2, red winter, New York City...-.....--...--.- 104.8 182.5 174 
Cotton: | 
Farm price— 
Witkin) SiS so dose Soacnoa soo cco 75d50005 95000 sou ap ecEODEOSaOGbAC 12.7 9.8 77 
ORAS See eciee masa) es eee Reba td - = See ee recielaisinsicieete =a 12.4 9.9 80 
Georgia meee ac aac ec ~~ Somer eer. oc epee ccwins se necie ante ib yal 10.5 80 
Wholesale price, middling upland, New York City......-.-.--.--.--- 13.51 12. 90 95 
Eggs: | 
Farm price— | 
Wintted’s tatesseeemne sa. . sae ere henna eee oo re nae } 16.7 19.4 116 
TOW 2 eects -ete wean oo LE a Ae. ees Bers jac ees 15.6 16 102 
EN GW YOLK Meee tec on aes 6 a oaseeeeen cron ce Pee aoe ccc: eee ot eeee 20. 2 29 144 
Wholesale price, average best fresh, New York City...-.-.....-..--.- 24, 25 26. 25 108 
Butter: 
Farm price— 
WinitedtS tatesseeccrra ia. o--(:5- eee ee oe eee es eee eee 23.5 29.4 125 
MEN CSOtAmr er eee ne a= =i -\- si ees cel. - -1e eeerine iiss = sincieseet 25 26 104 
IN GWOT ieee tence ase sc Seema eoee oso een eure se cisasiecains 28 36 129 
Wholesale price, creamery extra, New York City............---.--.-- 26. 48 29 110 
Wool: 
WnitedsStatesteeesecac- =. -Aeaee eee sn Ae eae aa aoe eee 17.5 15.4 88 
MOT bAM ate eee eines eens - - Seeeciocics =o oop eee cae ~ tere eee 18 16 89 
ING wa YOnkser res rr n> See ea). Cet ee H 20. 4 18 88 
- Wholesale price, Ohio fine, unwashed, Boston ............-.-.-.-.... fo Palas 30.5 142 
ogs: 
$7. 16 $7. 22 101 
7.32 7.00 96 
7. 42 7. 40 100 
7.40 7.80 105 
Horses 
Farm price— 
. 00 
. 00 
. 00 
. 00 
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PURCHASING POWER OF FARM PRODOCTS. 


The index number of wholesale prices of ‘all commodities’ pre- 
pared by the Bureau of Labor Statistics is taken as a measure of the 
general price level. These index numbers converted to a five-year 
base are given in Tables I and II. 

In June, 1921, the index number was 151 as compared with the 
five-year average for June, 1909 to 1914. The general average of all 
commodities, including farm products, was therefore 51 per cent above 
the prewar average. If farm products were omitted the average 
would be higher. 

In June, 1921, the price of corn was 92 per cent of its prewar aver- 
age. Since the general price level was 151 per cent of the prewar 
average the relation of corn to the general price level was 61 per cent- 
Tf a bushel of corn was sold in 1921 at the average price paid to farmers 
and the money used*to buy commodities of all kinds at the whole- 
sale prices of 1921, the quantity purchased would have been 61 per 
cent of the average amount that, could have been purchased as a 
five-year average before the war. Manifestly the sellers of corn could 
not buy the usual quantity of other things. 

At the average prices paid to farmers in June, 1921, a bale of cotton 
would have sold for 77 per cent of as many dollars as it would have 
brought as a five-year average before the war. If the money had 
been used to buy other things at the wholesale prices for June the 
quantity purchased would have been 51 per cent as much as the 
five-year average before the war. 

Similarly the purchasing power on June | for other farm products 
was as follows: Corn 61, oats 60, barley 53, wheat 93, rye 101, buck- 
wheat 101, flaxseed 55, beans 81, corn 56, cotton 51, cottonseed 52, 
hay 68, cabbage 111, onions 73, potatoes 64, sweet potatoes 89, 
peanuts 48, apples 91, chickens 116, eggs 77, butter 83, milch cows 
80, beef cattle 69, veal calves 73, sheep 66, lambs 79, wool 58, hogs 
67, horses 45. Practically nothing that the farmer sells can be 
exchanged for the usual quantity of other things. It is physically 
impossible for farmers to absorb the products of factories. 

The weighted average purchasing power of 31 farm products in 
June, 1921, was 70 per cent of the five-year average before the war 
The yield per acre for some crops was above the average so that the 
buying power of the crops would be higher than this figure would 
indicate. Offsetting factors are the fact that retail prices lag behind 
wholesale prices. The farmer usually buys at retail so that he buys 
on a higher market than the index number of wholesale prices indi- 
cates. Also the portion of the income that must go to pay debts 
and taxes is much greater when prices drop suddenly. Even if 
prices of all things dropped evenly the buying power would still be 
reduced. 
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When the crop yield is unusually high or unusually low, the pur- 
chasing power per bushel does not give an entirely accurate impres- 
sion. or example, in December, 1917, winter wheat had a purchas- 
ing power of 125 per bushel, or was 25 per cent higher than the 
general price level. This is the way the price looked to buyers of 
wheat. But the yield was poor and its purchasing power per acre 
harvested was only 116. Many acres were abandoned and the pur- 
chasing power per acre planted was only 87. Considering all 
farmers as a whole, the price to them was more nearly represented 


"PURCHASING POWER OF WINTER WHEAT 
DECEMBER Is* PRICES © Edie 


Fie. 12.—Purchasing power of winter wheat per bushel, per acre sown, and per acre harvested. 
Five-year average 1910-1914 is in each case 100. 


by the last figure, but their situation was somewhat better than 
this because the abandoned acreage did not require the expense of 
harvesting. 

The abandoned acreage for other crops is not known, but it is 
possible to calculate purchasing power per acre harvested. Farm 
prices for other months than December are not available before 
1908. December prices are therefore used. Since most farm prod- 
ucts have declined more than the general price level the figures, 
Tables XX to XXV, pages 67 to 72, do not show the full extent of 
the agricultural panic. 

The purchasing power of cotton is shown in Table XXIV. At the 
farm price December 1, 1920, cotton had a purchasing power of 68 per 
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Fic. 14.—Purchasing power of corn per bushel and per acre harvested. Five-year average 1910-1914 isin 
each case 100. The purchasing power per acre in 1920 was the lowest in 20 years. 


PURCHASING POW ER OF COTTON 
DECEMBER Ist PRICES 


Fic. 15.—Purchasing power of cotton per pound and per acre harvested. Five-year average 1910-1914 
is in each case 100. The purchasing power per acre December 1, 1920, was the lowest since 1894. 
‘With the drop in prices since December, 1920, it reached the lowest ever reported. 
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pound and 61 per acre harvested. This is the lowest since 1894. 
Since December 1 the price of cotton has continued fo drop, so that 
now (1921) the purchasing power of an acre of cotton is the lowest 
ever reported. Unless there is more reserve capital or credit it 
would appear that at no time since records have been kept could 
cotton farmers buy so little. 

The 1920 corn crop was a very large crop and its purchasing power 
at December 1 prices was 60 per bushel and 73 per acre. Both have 
dropped since that time. Even at December 1 prices there has not 
been a time in 20 years when an acre of corn or wheat would sell 


for so little. 
EFFECTS ON INDUSTRY. 


The Nation is not only confronted with the most violent drop in 
prices that it has ever experienced, but agricultural prices have 
dropped so much more than other prices that we have a severe 
agricultural panic on top of a severe general depression. 

At first thought the city consumer of farm things is likely to 
delight in low prices of farm products and high prices for city prod- 
ucts. The farm consumer of city things is equally likely to delight 
in low prices of city goods and high prices of farm products. But 
neither can long prosper at the expense of the other. 

Hven allowing for the drop in wholesale prices, farmers can now 
(1821) buy only about two-thirds their usual amount. In very 
large areas at centers of production their buying power is not half 
of the normal. If farmers can not buy, cities can not sell, and 
unemployment results. Neither industry nor agriculture can pro- 
gress in a normal way until the relative prices become adjusted at 
some comparatively stable price level. This would occur if all prices 
and wages went to prewar levels, which farm products have nearly 
reached. The adjustment which seems more likely to occur and the 
one that would appear to cause the least injustice is to have the very 
low prices rise and some of the very high prices drop so that adjust- 
ment is made at a price level considerably above the prewar price. 


WHAT CAN BE DONE? 


The primary purpose of this bulletin is to present basic statistics, 
not to give an extended discussion of causes or of remedies. 

The general depression is practically world-wide, but in the coun- 
tries with an agricultural surplus farm products have dropped in 
price more than other products. In the countries with an agricul- 
tural shortage farm products have dropped in price less than other 
commodities. 

The credit expansion and unusual demands caused the great rise in 
prices. Very large production, the breakdown in the buying power of 
European countries, and the fact that the credit limits of our banking 
system were reached all helped in causing the industrial depression. 
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The amount by which the agricultural situation is worse than the 
general condition is largely due to excessive production and the 
checking of exports. 

There would doubtless have been industrial depression in any 
event, but the serious breakdown in the farmers’ purchasing power, 
due to the extremely low prices of farm products, has had much to 
do with the severity of the industrial depression. 

Many forces are at work to correct the situation. The following 
are but a few of the many things to be done: 

A general adjustment to some fairly stable price level will greatly 
help toward making it possible for each class of workers to use the 
output of other workers, and thus open the channels of production 
and trade. Wages, freight rates, retail prices, farm prices need to 
become adjusted to the same general price level as quickly as pos- 
sible. Some important things are yet double the prewar price. 
Others are cheaper than before the war. Industry can not progress 
in a normal way with such violent maladjustments. Prices and 
charges that have not been decidedly reduced should come down. 
Those that have dropped excessively should rise. 

Encouragement of exports of farm products will do much to rees- 
tablish the buying power of the farmers, so that they can again 
absorb the products of factories. Since those countries most in 
need of food have the least credit, the problem is not easy, but con- 
siderable is being done. If HMuropean demand is to return, a policy 
of financing exports is better than a readjustment of farming only to 
have to change back when the demand returns. 

If the countries of Hurope are to economize so that they will 
call for less food and clothing from the United States, or if they 
develop their colonial possessions or otherwise become more nearly 
self-sustaninig our farming must be adjusted to the new conditions. 
For some years a study of world supply and demand for farm products 
will be of unusual importance to American agriculture. Until the 
future demands are better known, it seems desirable not to make too 
violent changes in our agriculture. If European countries turn to a 
self-sufiicing economy, our farming will necessarily have to be re- 
adjusted. If our National policy is to be one of a self-sufficing farm 
economy, we can for example produce more of our wool and sugar, 
and produce less cotton and pork for export. A settled national 
policy must precede a settled farm policy. 

In any event, the individual farmer may well turn to a more nearly 
self-sustaining system of farming. Farmers are forced to a policy 
of retrenchment. Drastic reductions in business costs and living 
expenses have been necessary. A policy of making the farm produce 
more of the food for the family and otherwise become more nearly 
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self-sufficient is necessary. This will reserve the income for payment 
of debts and for necessary purchases. 

So far as possible credit should be extended to farmers to enable 
them te continue to farm in an orderly but conservative manner. 

During a period of rising prices all the channels cf trade tend to be 
fully stocked. Every one tends to buy in advance of his needs. 
Credit needs are large for the wholesale manufacturing and retail 
agencies. Farmers then need the minimum of credit because they 
can sell readily. When prices are falling, the tendency to buy for 
immediate needs only, forces farmers to hold large quantities of 
produce while waiting for a market. The sudden shift of credit needs 
accentuated the agricultural panic. While there are likely to be 
years of rising prices, with the resulting tendency to store in cities, 
the general tendency for some years will probably be in the direction 
of requiring the farmers or primary purchasers of farm products to 
do more of the necessary holding. The tendency to falling prices, 
uncertainties as to prices, the poverty of Europe, and uncertainties 
as to exchange are likely to contribute to this general result. For 
this reason the subject of agricultural credit is of more than usual 
importance. So much of the farm credit is of long duration that 
more of it should be furnished as investments, rather than from 
bank credit. The experience of the past year has accentuated this 
principle. Farmers who had mortgage payments due this year that 
were financed from bank credit often found difficulty in obtaiming 
renewals, because the deposits had been withdrawn from the banks. 
But land bank mortgages financed as investments have caused little 
trouble either to the owner of the bonds or the farmer. Many aeri- 
cultural enterprises are of so long duration that it is also desirable 
that part of the personal credit be financed as investments rather 
than have so large a part of it financed from deposits or furnished 
by retailers who depend on short-time credit. 

Since farm products are so very cheap, 1t would seem desirable to 
increase the supply of live stock. Surplus crops stored in growing 
animals are a good risk. There is at least a fair chance that the 
animals will sell when feed is more valuable. 

Until Russia again becomes an exporting nation the outlook for 
the export of wheat and rye is apparently more favorable than for 
most other farm products. 

Arple supplies of grain and hay should be heid on farms in each 
year of excessive production. More attention should be given to 
the storage and financing of crops in years when the weather is 
unusually favorable so that the unexpected production which is often 
a calamity to the farmers may be used to supplement short crops 
that are now almost equally injurious to industry. 
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The agriculture of America will recover. But in the meantime 
many individual farmers have lost all their savings. The injury is 
most serious for young men who began farming as tenants or owners 
in the past few years. When prices are high, it is difficult to avoid 
becoming too optimistic. When prices are low, it is equally difficult 
to avoid becoming too much discouraged. Many business failures 
are primarily failures of courage. Many farmers can not avoid failure, 
but courage and perseverance will carry many others through seem- 
ingly impossible conditions and will do much to bring back normal 
times. 

SUMMARY. 


There is considerable similarity between the changes in prices dur- 
ing the War of 1812, Civil War, and World War. In each case there 
has been a close relationship between money and prices. 

Crop yields in the United States are exceedingly variable, owing 
to the variations in rainfall. The total grain production in 1920 was 
large and contributed to the reduction in prices of farm products. 

There is an. intimate relationship between industrial conditions 
and the relative demands for farm produce. When wages do not 
advance as rapidly as prices, there is an increased demand for grains 
and vegetables and a lessened demand for animal products. 

When the 5-year average price before the war is called 100, the 
prices paid to farmers in June, 1921, for some farm products were as 
follows: Corn 92, wheat 140, bariey 80, cotton 77, potatoes 97, beef 
cattle 104, hogs 101. 

The index number of wholesale prices in June, 1921, was 151. 

The weighted average price of 31 farm products was 106. These 
farm products therefore had an exchange value or purchasing power 
of 70 per cent of the 5-year average before the war. 

Compared with a 5-year average before the war as 100, the pur- 
chasing power of some farm products at prices paid to farmers in 
June, 1921, were as follows: Corn 61, oats 60, barley 53, wheat 93, 
rye 101, buckwheat 101, fiaxseed 55, beans 81, corn 56, cotton 51, 
cottonseed 52, hay 68, cabbage 111, onions 73, potatoes 64, sweet 
potatoes 89, peanuts 48, apples 91, chickens 116, eggs 77, butter 83, 
milch cows 80, beef cattle 69, veal calves 73, sheep 66, lambs 79, 
wool 58, hogs 67, horses 45. Practically nothing that the farmer 
sells can be exchanged for the usual quantity of other things. It is 
physically impossible for farmers to absorb the products of factories. 

Farm prices have dropped much more than wholesale or retail 
prices of farm products. 

The low purchasing power of farm products has made it impossi- 
ble for farmers to buy the normal amount of other things and has 
been a contributing cause of unemployment. 

59143°—21—Bull. 999-4 


NOTES ON FIGURE 13. 


The wholesale price of ‘‘ali commodities” as reported by the United States 
Bureau of Labor Statistics is indicated by the heavy purple line. The heavy 
red line shows the weighted average prices paid to farmers for 31 farm products, 
20 of which are shown in the chart. 

Any product that is higher than the wholesaie price of all commodities is 
high in price. Any product that is lower than the general price level is low in 
price. 

The average of all farm products was about the same as the general price level 
until October, 1919. At that time a decided rise in wholesale prices of “all 
commodities” took place, but prices paid to farmers rose less rapidly. Begin- 
ning with July, 1920, wholesale prices dropped rapidly, but farm prices dropped 
much more rapidly. In the spring of 1921 practically everything that farmers 
sold was lower than the general price level. 

Notice that before the war the price of each farm product varied about the 
general price level in relatively small cycles, but that when the general price 
level changed the cycles were made much more violent. However, the cycles 
continue and may be expected to continue. Any product that is much above 
the general price level is Hkely to fall in price and any that is lower than the 
general price level is likely to rise in price, owing to relatively stable conditions 
as to the amount of human effort involved im production. 

During the period of high prices before October, 1919, farm prices averaged about 
the same as all commodities. Farm prices were neither high norlow. But some 
farm products were very high and some were very low. It was not possible to 
describe the condition of farmers as a whole. Some were prosperous and some 
were the reverse. In the spring of 1921 practically all farm products were far 
below the general price level. This has caused the agricultural panic. It does 
not seem possible that such abnormal price ratios can continue. Other things 
must come down or farm prices must rise. 

The data for each product are given in Table XVIII. The data for whelesale 
prices of all commodities are given in Table If. 
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WHOLESALE PRICES OF FARM PRODUCTS DURING THE CIVIL WAR 
AND WORLD WAR PERIODS. 


Wholesale prices of a few farm products for the two war periods are shown in 
Tables X to XVI, pages 29 to 35. Curves for some of these are given in figures 
5 to Ll. 

To see whether the Civil War prices for a particular farm product were really 
high or low they may be compared with the wholesale puces of all commodities 
for that period, as given in Table I and shown in figures 5 to 11. For the World 
War comparison may be made with the general price level as shown in Table IT. 
For example, the quotation for No. 2 corn in Chicago in April, 1921, was 94 per 
cent of the five-year average price before the war. The general price level as 
shown in Table II was 157 per cent of the five-year average before the war. 
Corn was very cheap. 

As explained on pages 17 to 18, wholesale prices do not show condstione on 
farms, but since farm prices are not available for the Civil War period, whole- 
sale prices are used. 

In times of violent price changes, prices should be compared by months, but 
the Aldrich report gives prices by quarters only. It would be very desirable to 
have an index number for wholesale prices and for individual commodities by 
months for the Civil War period. 

The data for the World War period can be continued by using the average of 
the high and low prices as given in the Monthly Crop Reporter. The index 
number is obtained by dividing the price for a given month by the five-year 
average before the war, for the month under consideration as given at the head 
of each table. 


PRICES OF FARM PRODUCTS. 


Taste X.—Wholesale prices of corn—Civil War and World War. 


29 


Corn—New York Corn No. 2— 
City.1 Chicago.2 
Year. , Year. ; 
Price Index Eeuice Index 
pesrras ae number es numb 
bushel. . bushel. AOE 
Average, October, 1856, to | Average, October, 1909, to 
July, 1861: : Cents July, 1914: Cents 
AEN ONG a cay as as ca el 73. 4 100 PATNA TY =| Nelejovelscinia cisieiziaiciere 58. 02 100 
ANG oy eat a BOLT SS BEN ele 72. 4 100 PAOD eee eel ae el 61. 68 100 
GNU ye hs Sa ak aces OPS 70. 1 100 UOT Ne Sa esi a ANN ce 66. 32 100 
OGIO See a ee 74. 2 100 October ee, Tees. 63. 08 100 
1861: 1 
OCEO Wer aaa eee es lk 54.5 73 | October se Aeale we 73.75 117 
1 | 1915: 
ANAL Taye PREP Pea Rieos ice Y 64.5 88 ATUL ATs vam ae Se ce 72.75 125 
Goya USCS OI A Ea age 57.75 80 |, PAS il ap i cesaspe see es a 75.5 122 
BUT emer eiegs, Seat lel sty is 55 78 || RILUD ayes eM ICS Bs Se 78. 625 119 
OC Hol er ae ee ee 59.5 80 October sas eee Aaa 63. 375 100 
1863: 1916: 
divans Sooo eeueoeMeseae 79. 25 108 NAINA Tye Seong. ale Sees ss 76.0 131 
ING Son DGB eee 92 127 Mio ral Ren ea Me ae ieee kes 76. 875 125 
d/h, halcoo ede eee ener 75. 25 107 AUR ayes CRUE IE ile 2 81. 25 123 
Octoberwaa ete soe 86. 75 117 October esses wears ws 99. 625 158 
1864: 1917: 
JERI IRI (Gs cscs GSS SOe AEG 130 177 | UENONb RN Ay eee ere ar ee eis 98. 125 169 
INjoAULE? SN) Se eee 130 180 PASTE opt Sh GN LAN os oe 141.5 229 
Abily 72s ee a 158 225 Ail peeps Sen Rc 204. 75 309 
Oi OER aUsbe boos teeesesoe 158 213 Octopers ns Gass 202. 25 321 
1865: 1918: 
aMiULAmy meses ea. 2 187 255 | NaMUahye: sae ee cece sees 177.5 303 
DNS ONT AS oe ee ee 142.5 197 | PANT) Tet icky SRR des bl ie 167.5 272 
UU Sie oa ec eae ee ues 74 106 | SU 42s UR ps a 167.5 253 
Ociobersaae aa ee) ve 91 123 OCHObens ses ani ne seek is ee 140 | 222 
1866: 1919: | 
Veumureray aie 8 ies 28 92.5 126 NEMA eee ene 152.5 | 263 
BAST Tal ORS ay on SAEs 77 106 SING) tall os Ree ea ee aa eee 163. 8 266 
yu lnyegaeernirae a as Oe I 87.5 125 Ape eae ea, Se a Re 194.8 294 
OCtoperaiene ne ee On 95 128 CONGO) OXS PSA Sn I a ae a 145 230 
1867: 1920: 
January 116 158 ae Trays oes es wa el 150.3 | 259 
April 121.5 168 Nj 0) 00 bes Bem ee = eh a 173. 3 281 
JUV ee arose SS) 55 99. 5 142 GIT ASE a ae a ee me eta 161.8 244 
October 132. 5 179 Chobe wat BON 95. 8 152 
1868: 1921 
Va A GY S eye Sosa a sos. 14 192 a ANNU Atay) sais oe esi 76.3 132 
ANjOirl se GEA EE eee ae i. 123 170 ANS OV UIES BRAN S ete atau ste 58 94 
Uwe cosas nausea OLED 102 146 
Octobenrsee wee. oehees 113 152 
1869: 
TENOR a caooboosseaaeaaaes 108 147 
BAS Tene eR ee To 94 130 
Hilly eet Che 101 144 
OCiOW ese erate se eee 97 131 
1870: 
UGINDEIPY: sd Sooo soraneees 111.5 152 
NTO Till eave ee ee ee 103 142 
dOnt cis Boe SERS ae ee 96 137 
Octopentene Caer vers 87 117 
1871: 
Jemanyan eee cmb esac 76.5 104 
SAV OvETI LS eS ae Se eae 83 115 
Jill ay aes LOO eae 71. 625 102 
OC COME eae airtel eae 76 102 
1872: 
Veinbeive Cee emoeeeee eas 18. 29 107 
NFO es i Van Se ae 71.75 99 
TEN iS ea Oe arn ra san 64.5 92 
Mctobensaeeneeee Soe 64.5 87 
1873: 
UevauD Pury CRN ee a a eas ees 66. 125 90 
OST yb 65 90 
Uy ny eae ie, eee 5 54.75 78 
OGIO Dar Abe gues dsaakanes 66. 75 90 
1874: : 
JaMURTAVeeseouoscussassnese 82.5 112 
JNTOHS Eee see cen caer ates 85. 25 118 
Ul ay AEs Se aera Heri cal otters 76. 75 109 
OPO OEreeaensoodsasascoeee 95.75 129 


1 Wholesale prices, wages, and transportation. Report by Mr. Aldrich, from the Committee on Finance, 
Mar. 3, 1893. Senate Report No. 1394, Fifty-second Congress, second session, pt. 2. 
2 As reported by the United States Department of Agriculture. 


8H) 


BULLETIN 999, U. S. DEPARTMENT OF AGRICULTURE. 


TABLE XI.—Wholesale prices of winter wheat—Ciwil War and World War. 


Winter wheatin New York City.1 


7 
No. 2 Red winter wheat New York City f. o. b. 
afloat.? 


| 
Price per 
bushel. No. 


Priceper| Index 


bushel. No. 


| 
| 
| 
| Year. 
| 


Average, October, 1856, to | 
July, 1861 | 
JATIUAT Geese Sas eae eee $1. 372 160 
APT osc okt ove easciec eres 1. 437 ¥00 
FUR Lyi ater eae ne lier as a 1. 442. 100 
Octoberss2 eee i dsaseeose. 1. 289 100 
1862 
Octo0bekeas-5--S2a-4e ee 1.32 102 
1862: 
104 
94 
83 
99 
168 
120 
104 
105 
aly 
121 
182 
152 
1865: | 
JANUBTYs sees. Sa cceeeeeee Pee eOOD, 186 
ANTES £45 see omer enna 1a D585: 129 
JUL yese bose atten mee L475 102 
Ge CODer eine hee oe ae2e-30) 177 
January ail es 2.05 149 
Apri Ge yghe osc lee ease |. 1.95 136 
DULY ee eee hemes | 2.45 179 
Octobergese oe = eee ler oeahe 212 
1867: 
January Be Fay cet cae Capra 19 226 


1 Wholesale prices, wages, and transportation. Re 


Mar. 3, 1893. Senate Report No. 1394, Fifty-second 


| Average, October, 1909, to 
| July, 1914: 


January 
| PAUL yap so cto ee ot eee 


| October 

| 19%4: 

| October 

1915: 
January 


1916: 


Jiliyisie aie sees jens eee } 
| October 
| 1917: 
J anuary 


ew. 

(=) 

Lae 
< 


October 
1918: 
| January 


October 
Jan ary 


pan by Mr. Aldrich from the Committee on Finance 
ongress, second session, Part IT. 


2As reported by the United States ‘Department of eneattare. 


PRICHS OF FARM PRODUCTS. 


Tassie 4X!II.—Wholesale prices of wool—Civil War and World War. 


———— 


Ohio washed fleece wool, New York.! 


Ohio fine unwashed wool, Boston.? 


31 


z Price per| Index s Price per| Index 
Year. pound. No. ear. pound. No. 
Average, October, 1856—July, Average, October, 1909-July, 

1861: Cents. 1914: Cents 
January-...< Petes Vee ise 45, 40 100 ATMA erereies = crease eee es 235155 100 
PNT ee ec jailer 44,16 100 AXjon aa es eee beet eee 21.75 100 
Uulirs eccee ee eee ae 44. 48 100 UN ee ee mene eens 21.75 | 100 
OOWOWH-2 5 Saceteusssaese= 44, 86 160 Octobere oe eS eacences 22.9 100 

1861 
OOO Gh 22 Shao as 48.3 108 OCHO Gress BAR ateema eee 24 105 
1862: 1915 
JOMGE oe eaeoauddesaeoaee 49.3 109 QUAI cee eerie ce 24 104 
EAN Tl See crate ciceisie teen 44.7 101 HANG TSU Pe pei Ne tahe ren eree re ree ben 20:9 126 
Jib, Sie eee eee 46.7 113 Ube Mesh eens ae eye ee 26..75 123 
O CloWerettee 5. ceneeereees 61 13 Octioberset se. leeeeeecnceer 26..25 115 
1863: 1916: 
ammnaiayee serosa coe aioe kee 71 156 AYlEUINL AIT sreraks ps eee rerere corals 27.5 119 
PAST So eck fees 81.7 185 PAO TUE Ss kay Grad’ =/spereteterctaceve = ore | 30.5 140 
Tolk7o so SSeS aeons 70 169 Eft ny ed sree ete ere eter: 30.5 140 
Octoberaee<2s-- ese ees 80. 3 179 October. ies. s. canes 32 140 
1864: 1917: 
EHDA ceceaucnuaseecedee 78 172 UenoWen Ae RoneaseEaceobae 39 168 
BACT Teillbee te eeeteeme rae ne vore aetis/o = (ESCs 171 SATORU 22 PSES. 5 etka eee 46.5 214 
dwt 3 oo noceee cee aeeceeeee 96. 7 233 iit MeN Se een eres evs 57.5 264 
OGIO Gl ocechecataaoeseenee 99.3 221 Oenolt ere Seaedeuasoouoae 65. 5 286 
1865: 1918: 
JabRINcosscuosuasooeeeeee 99. 3 219 d@iioh bea Aer nec saanme SOF 66 285 
JNO So en aAn SA oe mere 78. 3 177 Api psa aaueoscasooouseegse 66 303 
Gils See Ee aw eseeere sees 71.0 17 Jit SeererpeEcoonEaesane 61.5 283 
OOO GP-S eeoscocoreeaeeaoe 71.7 160 OC ober essen sesso e ee 61.5 269 
1866: 1919: 
ASIN ONY eer vialsn oe = ane te 61.7 136 JiR Tap ce caoooancuedessas 61.5 266 
ASTD etyaeetiets scien ls Joi ote 5v. 7 31 Apt oN SeepeaasenooanooGs 53.5 246 
puilliver soreete aes cie sets isi otee 65. 7 158 Villy ss ae aedoaoescoucboccec 61.5 283 
OCTOWCER See ce a= 2-2) eee 59. 7 133 OWioltitscasseooassausaesne 69 301 
1867: 1920: 
AULA es aya) 2s'e isleieisieisies 60. 3 133 dgambe th yesaceeoosboomeleooe 71 307 
EAM TU BAe Sera sane Se ieciok eee 55 124 Aiytilenss ee concadbosdesuses 75 345 
dilly; So ooesopSEseeE sen teae 49.7 120 diilhyss cHertsoocssouacucosa 62.5 287 
OctoWertsna se sesso. 44.7 100 OGiOiSisssscacedeuaccasoce 51 223 
1368: 
VENUE I 6 opcoeduseososDee 43 95 Jen A eoeopasaeasenusooc 30. 5 132 
AGOaills 56 Ss sodadosopsdoeoce 47.7 108 IN WEE a easodcsbanadeced 31 143 
Je oso qeenoucospepaseese 44,7 108 
OGWO SPs osbccooSccsunccest 47 105 
1869: 
UeMmtbe T\W/ocosdeocasspooEsEer 49.3 109 
iio .33 OS cee aS aes eee ae 49.3 112 
Ulla Ga ocecs eee See eee 47.7 115 
QGIDESPo susonsdocosssesene 47.3 105 
1870: 
UeiNUR IN Conooaesnesesesaare 46 101 
IN rilBetee ve ss bee lore is 47 106 
MUhy, SS oeSoeeee eee 44.7 108 
O@iMEERs .concscaccasedonge 46.7 104 
1871 
UaAlAORIN soc anesosccosacucae 45.3 100 
Aoi, Coes aasesGbanacnoa se 49.7 113 
Jul. Specedcaes sonceEnosae 59 142 
OCiOSGPSéasces saddocasase 61 136 
1872: 
UBIBUOE IN oc cose ee beocobsocs 69.3 153 || 
JNO SESS Baga ee en 78.7 178 | 
ditlly.. bepasononc season aeme 69 166 |} 
OCW Ns caconcetueneoopoee 61 136 
1873: 
January -----222-2--.....- 67.7 149 
J\jO ail eee as be sme oe 52.3 118 
ical yf. ate ao he Ce ean ae 47.3 114 
Octobersis Houma meee ce 51.3 114 
UGE esecdoacdooooueaoae 53 117 
(00 ee acdc Senn aaee a 53 120 
fila 82 eee 50.7 122 
(OHO tees se Coe ceoeeeene olay 115 


1 Wholesale prices, wages, and transportation. Report by Mr. Aldrich, from the Committee on Finanee, 


Mar. 3, 1893. Senate Report No. 1394, Fifty-second Congress, second session, Part IL. 


2 Asreported by the United States Department of Agriculture. 
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TasBLE XIII.—Wholesale prices of butter—Civil War and World War. 


Butter in Boston.! 


Butter, creamery, extra, New York City.2 


‘Year. 


Price per 
pound. 


Average, October 1856-July, 
1861: 
JANU Ay sac eeaseeee ees 
INDE Se esos seecieee ence oF 
Dill yee AN cuetes eee 


1862: 


1863: 
JANUaLY esc. <c se seeccses 
NAS EU ae ere iaeeta a ceie encteretsieis ile 

October teeec tree sen. oe 

1864: 

JVOnNUaryer see etises cece eins 

Sis y 0) or Mgt es eterna eves 8 


AU ere are te erty 


1866: 
JamuUaryse see ues cron ae 
UN 0) sl ame Aas a ame 
Ulysses eaten ee ee eee ecees 
October see ee ee 
1867: 

VAMUATye eee ea ceteaciciee 

7% 0) URS ae eaten Ts eae 

Silty 2 eee a Se ee etominiss ate 
October sees oe 
1868: 2 


BUA yee svete elerre ovate 
44 dnl Se ee eRe ese ties 
RI Uys ae Re Yrs is eS iateye 


Octoberswe vies Mien w ee Re 


Octoberes.4556 aie aes | 


On 
vo 
Ore 


a 
a 
on 


pe 
On Crore COO ocr 


or) 
Sv 
Hoar on 


pades Year. 
Average, October, 1909-July, 
| 1914: 
100 VANUAT ye sceen cco oe eres 
100 Aprils: A uae ese eee 
100 aay: croc Solan ee ase ee 
100 October2 ee eee 
1914 
65 October alesse. eee 
191 
91 JANUarye-oaec- eee ece Tee 
98 VASO TUL. 20 ses apt ae ed eee 
89 ITY Ee ita ee Seles renee 
92 Octobers Tease cece 
1916: 
118 Januaryn.sss eee eee eee 
119 PASO EL Seno" a aCe fn eae 
112 Cloth gel Meme ens schrert ne eoce 
116 October #152. Sousa eee 
| 1917: 
147 JaNUAry ac She see nse on 
231 Aprile ose a ee ler 
190 CU i in RTS le bia pce 
206 Octobersten. si seee sees 
1918: 
252 VANUATYs< Sates Secs cvenee 
150 CASTES Ss ate) ora¥e NaS een ya 
173 Dailiy2 os 3 ne See eee aero 
208 Octobersv sean eee 
1919: 
204 VaNUary assess cee osc 
250 SATUS oo cient arate a eraioeeieeate 
236 ily. t=. sees ee ae 
201 October ass eee eee 
1920: 
185 NIT AT Ysera reeset neta 
150 PANDTI ee eee eee 
156 DD yee ini) taste eeeirsee 
162 October asa cece eee 
192 
204 A ATUIAL Yc -siaiasiasejaiciecineieris 
250 Tyo) oA eee oc 
182 
225 
224 
210 
207 
189 
180 
174 
159 
179 
180 
167 
153 
145 
154 
162 
138 
133 
147 
167 
156 
133 
147 
179 
153 
182 


Price per 
pound. 


Index 
No. 


| 


1 Wholesale prices, wages, and transportation. Report by Mr. Aldrich from the Committee on Finance, 


Mar. 3, 1893. 


2 As reported by the United States Department of Agriculture. 


Senate Report No. 1394, Fifty-second Congress, second session, Part II. 
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PRICES OF FARM PRODUCTS. 


TasBLE XIV.—Wholesale prices of cheese, Civil War and World War. 


Cheese, Boston.! Cheese, colored, New York. 
Price | Price u i 
Year. per andex | Year. per y uae zs 
pound asl pound. : 
| | 
Average, October, 1856-July, Average, October, 1909-July, 
1861: Cents. | 1914: Cents 
JanUanyeseeee cesses cos 9, 22 100) || peiamiamnys sat ST ee 16.6 100 
INS VeRO yr eae ae ee 10. 22 100 |} NS OSES ae Pa oe tee 15. 7 100 
TR seaves Sk aaah REE 7. 00 100 Hp sah Cee es ey ees ie .1359 100 
Octoberteetee tase ee cece: 8. 06 100 Octobens ses eee ee: le elbx6 100 
1861: | 1914 
Octobertee sees eae sa seen 6.0 74. || October= ee: oe otc eee 15.0 96 
1862: | 1915: 
UENO IAT 332 sineEeaeesenone 7.0 76 Ua Eseeasosescueees sae 16. 0 96 
Ago jssGe 5516 aes Reema 7.5 73 A soaps Wet 6 Aap is SS Ton 15.4 98 
Htilhyacccee Abe Res Seeeee 6.5 93 yee eh ee ets oh 14.6 105 
Octo pence: sersasce sess: 8.0 99 October teaser ee eee emacs 1a) (0) 96 
1863: 1916: | 
JENA A (S055 osoasceeedsees 11.0 119 || ATOUIAT ye sae = soem Leal 103 
AG rel ees asa | 14.5 142 || ENS OMETT S08 is Se 9 ee are eae ee 16.9 108 
ly eee eee oo gases 10.5 150 UW especie ach i aa trae 15.1 109 
Octobereere ea soss5 068 | 12.0 149 OChOMeR aa ast eee eens 20.9 134 
1864: | 1917: 
Jai an yeee eee eas ere sci | 14.0 152 Jeni net Se eas tee nese = 23.3 140 
ANOVA Ls Bese 5 estos eae ae 17.0 166 PANTO TU es oy eas coh Sin ioe ies UD) 165 
Un ion se bea sees Hea eeeaee 15.0 214 BYU ay eee eR eR a 22.6 163 
OCtobenrtesre a seacisce ce 20.5 254 OCEOWE TR eee ate Sivas 23.9 153 
1865: 1918: 
Vemiianyeeey pe easeees sos 22.5 244 Nam aTyrsne ss ese auaae 24.8 149 
PAU Tile eae ee Pe eect 2.) 21.0 205 JN joy ri Sea a S See ni 24. 0 153 
SeAU Baise 5 Seas Ce eaten 12.5, 179 Aull ee PN Tee a zee) 179 
Octobersnereeseseas se ae 15.0 186 October seen Aa iawn ee 31.8 204 
1866 1919: 
VAMUALY Rete s sss.) se 18.0 195 Veewralib yay mikes Seiten ie ine eres 36.0 217 
Gio ri eee ED 21.5 210 INgonetlesiicete es Splat genset ea 31. 75 202 
ly Penis see coc enioce Saison 19.0 271 CG yikes es ee cers aa 32. 375 233 
Octobers eee eset eae 14.5 180 Octobersa sy sae eee as 30. 625 196 
1867: 1920: 
Jame ty eee ye Ps oe 14.5 157 amiulaTayaae ees eee cae elle ® 190 
JN OV BUS SAIS 5 Nala eon ae 19.0 186 ANG Oye See os raya: Ree Sorin 27.0 172 
CUI rs Se ce see aes ae a 15.0 214 ‘ou eee eat es As a Reenter 27. 25 196 
Octoberswenee 4 ease 14.5 180 OChObeR eee a 25. 75 165 
1868: , 1921 
JETOURY ios one noes eEeebaaeee 14. 5° 157 AMMAR YC oes oo ten cee son 25. 0 151 
HAVO) Ol bs Seles es Ree 16.5 161 PATIL AE as ee Seep 26.0 166 
fe cn Ae ea Unga ee ee 14.5 207 
October ianess beac 16.0 199 
1869 
JENNA Yo oooodacnsedauseoes 19.0 206 
Reda sakes Sues te eee TPO). 215 
ULL yer ce See eS 16.0 229 
OCtODerE sake see 15.5 192 
ERITREA SOs Se Sere eee emer 17.5 190 
UN rill ee evar Sep ere 14.0 137 
BUN cg ue eo eee pete 13.0 186 
GuClees seocedue Soscausess hgh 3} 165 
1871: 
EULA Yeates ee aero 14.0 152 
AN oral ions potas Rar nS ers 13.0 127 
Ve A Rin s: 11.8 169 
Octobenses sense ce eee = 13.0 161 
1872: 
dine A~sooesesus seeEcooEEe iss 3 144 
IN Ga eee ee ee ee 19.0 186 
Syne rial ie Re Seth 11.0 157 
(OVenO ete sceases suecesaceee 13.3 165 
1873: 
UAE TA semen sec coeoaeEeas 13.3 144 
IN sips ae Wee ni bare 16.0 157 
RE i rola maa: 11.8 169 
OCtObens e232 = seuN ens oe 13.3 65 
1874: 
CIE Fe yeti ey ees Be 13.3 144 
JAPON SE ee ee ee he 16. 0 157 
Ne as A OSE E 11.8 169 
October hast ee ae ss 14.5 180 


i 


1 Wholesale prices, wages, and transportation. Report by Mr. Aldrich from the Committee on Finance, 


Mar. 3, 1893. 


Senate Report No. 1394. Fifty-second Congress, second session, Part II. 
2 As reported by the United States Department of Agriculture. 
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Taste XV.— Wholesale prices of eggs—Cwwil War and World War. 


Eggsin Boston.} 


Year. 


Average, October, 1856-July, 
1861: 

JANUALY).nistaa te te raretererealein 

IAT Soe sradl Saco ias Someies 


October Te was se 


1864 
JaNUabyncs- ee pee eee 
(April ees Seb Scc Saeed 

ul 


Januanyes eee tece eee 

ATI sR. ec cceeae 

ie lysse ein SRR otic menses 

Octobertrese eee enon 
1867: 


UL Yast acciscsaenoseneece 
Octobersonc cnn cnereee eee 


Eggs, best fresh, New York City.2 


Price per| Index Price per 
dozen. No. | Near. ten. 
Average, October, 1909-July, 

Cents. 1914: Cents 
22.5 100 JADUATY.-ek et eee 38. 6 
16.7 100 A DTIk. 3 ees Leas 22. 2 
13. 8 100 Julye. Suite So Ae ie 272.2. 
16.5 100 Octoberthiias te oe pee 40.6 

1914 
13 79 Octoberzy 222s cee eee 43 
1915: 
2385 104 Arh bha an eae oe ee op 37 
13 78 WAP OTL 2 Se Te eye ner 20.75 
12 87 DA yi 52 ioe Boh ee ee 19.5 
14.5 88 October: Sys. pee 30. 5 
1916: 
20 89 Jamia hy: ce seca eee eee 30. 5 
23.5 141 WASD Til: Ae, Peo see 20. 5. 
19.5 141 ‘vl eam ere Mp Ran 25. 625 
20 121 Octobersa0i sae eS sees 34, 75 
29 129 JADU aye eae eee 46 
21 126 PA DPI. ee eth eee 34. 25 
25.5 185 35 
29 | 176 41 
44 | 196 65. 5 
18.5 | 111 34 
26. 5 | 192 y 39. 5 
28. 5 | 173 October sche ean seeeane 55 
1919: 
39 | 173 VaANWAry See eee eee 64.5 
23.5 | 141 PAGO rill. ss Hotes) oh eaagey 43.5 
23. 5 170 aly & oe te eee 46.5 
27. 5 | 167 | October Wiehe sss. semasee 61 
1920: 
37.5 | 167 VANUatyeees eee eee 70.5 
24 144 PA rid. hn aed betes sae eee 43.75 
192] 138 nays 2 jo RSE water eee 46 
292s.) 176 Octobers hss ase aseeee 63 
} 1921: 
45 200 UGhMbES Pom abeaaeeRoaancok 66 
27.5 165 JQ Qt eo eS aecoecacceccce 27.8 
25.5 185 
30.5 185 
41.5 184 
29 174 
23.5. | 170 
Sea 188 
47 209 
73) || 168 
22 (| 159 
28} 170 
33.5 149 
19 114 
19 138 
28. 5 173 
37.5 167 
23 138 
18 130 
26. 5 161 
40. 5 180 
22. 5 135 
21.5 156 
27.5 167 
40.5 180 
24.5 147 
22 159 
25 152 


Index 
No. 


1 Wholesale prices, wages, and transportation. Report by Mr. Aldrich from the Committee on Finance, 


Mar. 3, 1893. Senate Report No. 13' 


2 As reported by the 


, Fifty-second Congress, second session, Part Il. 
nited States Department of Agriculture. 


PRICES OF FARM PRODUCTS. 


TaBLE XVI.—Wholesale prices of hogs—Ciwil War and World War. 
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Hogs, New York City (good to prime, live weight).1 


Live hogs (bulk of sales), Chicago.? 


Price per} Index Priee per! Index 
Year. pound. No. Meat: pound. No. 
Average, October, 1856 to Average, October, 1909 to 
July, 1861: Cents. July, 1914: Cents. 
January..-...- ot ier aE i Deh, 100 amu anny pane Mey ee es nec 7. 655 100 
INToraT Sash aes A Se eee 6. 088 100 PANT Talley eects cee | 8. 26 100 
yee ee eee sack« 5. 512 100 asa aL AE Besse 8. 316 100 
October sees 22. ce ee i 6. 062 100 Octoberss ss ye ee cea 7. 82 100 
1861: 1914 
October ase se ees. ee 3. 9375 65 October eee os eee ct sao Meta, 99 
1862: 191 | 
JARI AT Rese eae 3.75 65 VAMUaTys Saens ayes | 6. 80 89 
YO MNS ae ees aa Sea eee 4. 625 76 PAST Ta si ns We Morne vse | 7. 20 87 
Atlee ee eee eens wee ee 3. 5625 65 Ryu ENS ROTATE Ct) | 7.10 85 
Octoberz re esas 4.1875 69 | Octoberts Settee as 2 | (5A) 99 
1863: 1916 | 
TRIAS SENG ANA TUR * 4.6875 82 Samay. Sees ae ey. ey eae ep | 7. 25 95 
Jey Os ms eels a a ae a ama 5. 50 90 PANTO Tele nice aceon eens en | 9. 625 117 
Muli eee ese tote eases 5. 50 100 ACW AS Re ee acer oe earn On eae 9. 725 117 
Ocioher ey ee as hos 4. 9375 81 OCTODETE ase ages | 9. 55 122 
1864: 1917: | 
January 7.125 5 124 VAMMAG Yee Ree iy Fe see 10. 80 141 
PANTO Trea enue Tyo aN he 8.75 144 | AXyoyntls ee os ela lea oa els. 675 190 
UY Seat ee eke 11.05 200 AIO by stain te RO Die ps 15. 25 183 
October 11. 25 186 October eeu ns sie knee 17. 125 219 
1865: 1918 | 
JaMUaty pws eee see Ake 13. 75 239 Uaioe iy Geees Bea ss Kea | 15.975 209 
J \ Ts: CEASE Lee erg ee Co eSee 12. 00 197 ; ANTON gE es ea ated 16. 85 204 
Hib LoS eel ene oat a Meme 10. 625 193 Jil ote Beebe eget ek eal BIS | 17.625 212 
Octoberses aie Mal ao 25/3 14. 375 237 Octoberteers: sae esse | 19.125 245 
1866: 1919 
January 180 JI ENAy oS SU SeeeE soso a sane) 6 dio Us 232 
ANG Oye ss Ae Aa eee ed 177 AXTOy ert SS EES a re eeu aes | 19.75 239 
EN tly enna mE LAC a 188 Malye eed al hiawas TC Ie | 21.05 253 
October 179 Octobeny wee By aay lS 14. 00 179 
1867: 1920: 
January 115 Igual e hase ce Bee hmm, Bubs 15. 10 197 
DANTE yee ty eee ys Ah lata 138 PAN Tonge) enue ita ES 14. 38 174. 
HUN /o5 as SCI Seapenees ee gees 132 JU seaseece seaeen ames 14.75 177 
October | 119 October ask eas oe) oe 14. 12 181 
January 129 REUIATIEA Tayses eee epee oe es 9. 45 123, 
et rilppree ewe es Rea Bak 154 PACs VA se ese ha a sll 9, 27 112 
Tilyeeee ee 161 
October 164 
1869: 
January 178 
RNS) ral eg ape aan an Cag es 181 
UU el yio uli una eae a ails 171 
October 171 
January 178 
PANO py ae tie oy A a 156 
ABU oi Sree ios SINE Spee Nea 167 
October 149 | 
1871: 
January 117 
ING oye SS aN Ee Te 115 
Uiuliyssee eer so ee 86 | 
October 86 
1872 
January 87 
PNG DEAN ys.) s88s oo) hk Se 80 
A hilly; ao acerca eee ma 82 
October 87 
1873 
January 83 | 
ANTOTEULES es eee ls ee ROE 107 
AIT yt cS sis ens peas 93 | 
IN TRUEST ie pane he Danis a2 89 | 
ATUL EAT Ye 2h ere 2 5. 28 92 
NG TGs Os i ee 5. 50 90 
\ GIT is Pay eee areca uve alee 5. 50 100 
Octobens: Acne) mee es 6. 25 103 


1 Wholesale prices, wages, and transportation. Report by Mr. Aldrich from the Committee on Finance, 


Mar. 3, 1893. 


2 As reported by the United States Department of Agriculture. 


Senate Report No. 1394, Fifty-second Congress, second session, Part II. 


PRICES PAID TO FARMERS 


The average prices paid to farmers for 31 farm products in the United States 
are shown in Table XVII, pages 37 to 45. 

To determine accurately the conditions in a particular State, prices for that 
State must be used. Prices for the United States include many States that 
are importers of the product, rather than exporters of it. For example, New 
York farms consume much more corn than they produce. For this reason, 
the New York farm price is a consumer’s price. It is determined by the price 
in surplus States plus the cost, profits, and trouble of getting it shipped. United 
States farm prices include a mixture of some prices that are characteristic of 
city wholesale prices and some that are farmers’ selling prices. The fact that 
wholesale prices do not show farm conditions is discussed on pages 17 to 18. 
This principle holds with most farm products, but does not apply to wool or 
cotton, because neither of these is consumed on farms without going through 
the process of manufacture. Wherever produced these are for sale. 

Any change in freight rates also makes it impossible to determine the status 
of a particular State from United States figures. During the period when prices 
were rapidly rising, but while freight rates were held down, freight constantly 
became a less important factor. Farm prices at distant points rose much more 
rapidly that did prices near the centers of consumption. Also great quantities 
of bulky products, like hay, were shipped long distances from regions that 
naturally do not ship any. ‘This stimulated types of farming not permanently 
adapted to such regions and handicapped farmers in near-by States who had 
developed types of farming to supply city markets near them. Freight rates 
were raised after prices had begun to fall very rapidly. This made the farm 
prices in distant States fall much more rapidly than farm prices in near-by 
States. The stimulated shipment due to low freight rates combined with high 
prices was all stopped and much of the normal shipment was likewise checked. 
Farm prices in distant States then fell excessively. For example, horses in 
Montana are 43 per cent of the prewar price, while on New York farms to which 
horses are shipped, the price is 82 per cent of the prewar price. (See pp. 17 
to 18.) 

The data in Table XVII can be brought up-to-date by adding figures as 
published by the Monthly Crop Reporter. 

For convenience in calculating index numbers, the prices for the five years 
August, 1909, to July, 1914, are given separately, followed by five-year average, 
for each month. Yearly averages are given at the end of the table. The yearly 
averages are higher than the average price received by farmers, because in the 
months when sales are largest, prices are lowest. 
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PRICES OF FARM PRODUCTS. a 


Tapie XVII.—Prices paid to producers of farm products in the United States. 


—_ - - ) TR 
Corn, | Cats, | Wheat, eee Rye, uk: a Beans, Broom Cot eotien 
Year and month. yer per per Dp eae per aril D ere Pee D ae p ae p ae 
Bs bu. bu. bu. bu. Ba bu. bu. ton: 1b. ton. 
Cents.| Cents.) Cents. | Cents.| Cents.) Cents.| Cents. Cents. 

1909— August ..-.-...-. Hosa DOTO un eO oes [GL 2) 1° S7Rvomnesa Ott S7. Opes e scale see DIE iliseacaces 
September......) 71.0] 42.3] 95.2] 54.6] 72.4] 76.9 | 123.1 ].......)..-...- TOYZ eer oe 
October...-:.--| 67.1 | - 41.0 94-6. |. - 53.4) | AQESnle 275208 (422: See Sees HOUGRIBS see 
November. -.--- 62.2 | 41.0 COON Peas heiin 7650 1 TAL PIRES eeoae csigososce IS oy lie esse 
December ------ 57.9 | 40.2 98.6 | 54.0) |-s7aeSile 7Ob a 1/152: 9.) 2504. 1s ee 1s) ene eae 

1910—January.-.-..--.- 62.3 | 42.8} 103.4 | 57.6] 74.8] 70.0 | 171.2} 2.23 |$190.00; 14.6 |....... 

“February UE OER 2 65.2 | 45.0 | 105.0 | 59.3 | 76:1} 72.0 | 192.9} 2.23 | 197:00| 14.0 }..-...- 
Marehtzrs =) ss2- 65.9 46.0 105.1 60.2 76.5 70.6 | 193.1 2A 12002001 telat On| Reese 
Arne cs eee 65.5. | 45:6 | 104.5 | '59..7 | 77656) 7324 |. 193.9.) °2.16 | 204.00) W4-1 jc2 2... 
Maye ts sacks 63.5 | 43.3 99.9 | 56.5] 74.9] 71.0 | 209.5] 2.17 | 199.00] 14.0 |..---.. 
Hemensoassh es. 65.2 43.0 97.6 5537 74.8 ah Til 195.5 2529 > Lole OO eL aoe ee 
kyo eed 66.2 | 42.1 95.3 | 53.9 | 74.6] 78.0 | 183.5 | 2.34 | 180.00] 13.9 |..-.... 
INUEUStT OS ae ee 67.2 41.7 98.9 54.7 74.4 74.8 | 209.7 2.27 | 142.00] 14.3 )....... 
September... -..-. 66.3 38.4 95.8 oU.2 TAA 72.6 | 220.0 2.28 | 139.00) 14.4 | $26.23 
Octoberss) 22. 61.1 36.2 93.7 56.1 72.8 71.3 | 234.3 2.25 | 108.06) 13.3 25. 86 
November. ..... 52.6 34.9 90.5 5.3 71.6 65.9 | 229.4 2.14 96.00; 14.0 25. 36 
December..--.. 48.0 34.4 88.3 57.8 (A) 66.1 | 231.7 2.20 93.00] 14.1 25. 65 

1911—_January..-.-..- 48.2 | 33.2 88.6 | 59:8 | 73.3) 65.8 | 221.1 | 2.20] 81.00} 14.4] 26.35 
February. -.-.-.- 49.0 | 33.1 89.8 164.1 | Teka e424 | 23309 1 2223) |. 80200)/ 2 4s s 2as6L 
Mearehi 1 Soseek 48.9 | 32.8 85.4 | 63.0 | 71.9] 64.1 | 240.7 | 2.17] 78.00) 13.9] 25.49 
Apritse.2 2k 49.7 32.3 83.8 69.1 75.4 65.3 | 234.6 2.20 74.00} 13.9 26.12 
Mayianceseenee = 51.8 | 33.2 84.6 | 74.0.| 75.8] 65.8 | 241.9 | 2.17) 81.00} 14.2] 25.46 
uingeb le. bet ee 55.1 | 34.7 86.3 | 73.8) 77.9 | 70.1 | 225.0 | 2.19 | 69.00) 14.6) 23.38 
Tulyss: bees 60.0 | 37.5 84.3 | 70.1) 76.9] 72.4 | 205.6 | 2.23] 68.00} 14.4] 22.70 
SST 2-22 | 65.8 | 40.2 82.7 | 69.3) 75.5] 76.0 | 199.2 | 2:20} 72.00] 13.2 20.45 
September... --- 65.9 | 40.4 84.8) 77.0) 76.9 | 74.0 | 208.6 | 2.26} 92.00) 11.8] 18.09 
October...-...- 65.7 42.5 88. 4 81.7 79.7 69.6 | 205.0 2.27 | 121.00} 10.2 16.73 
November...... 64.7 | 43.8 91.5 | 84.9] 88.1] 73.0 | 210.6 | 2.34 | 124.00 8.9 | 16.69 
December...... 61.8 45.0 87.4 86.91} 83.2 72.6 | 182.1 2.42 | 108.00 8.8 16. 70 

1912—January.....-.- 62523) 45.1 88.0} 86.4} 82.7) 73.7) 187.1] 2.38 | 100.00 8.4] 16.57 
February...--.- 64.6 | 47.5; (90.4 | 91.2] 84.4] 73.6 | 190.8] 2.38] 86.00 9.0} 16.81 
Miarehts Gy. 2 66.6 | 49.8 90.7 | 91.0] 84.0) 76.9 | 183.9 | 2.42 | 99.00 9.8 | 18.21 
APIs et Ps. 1.1) 52.0}°' 92.5 | 92.3} 85.1] 76.9 | 191.3 | 2.37 | 101.00) 10.1) 18.62 
Mianyabt sae SBR 79.4 | 56.0 99.7 | 96.2) 84.6] 79.9) 181.0] 2.52] 83.00) 10.9}; 19.21 
ames ah ae 82.5 55.3 102. 8 91.1 86. 1 84.8 | 205.0 2. 62 79.00] 11.0 19, 24 
Waly see ae Pose te Sirsa | oz 99.0 | 81.9) 886] 86.2] 198.4] 2.47 | 85.00} 11.2) 19.04 
August: 3.25.52 79.3 | 44.3 89.7 | 66.8) 77.9] 83.6 | 175.2 | 2.40) 83.00] 12.0] 18.02 
September.-...- 77.6 35. 0 85.8 53.5 70. 8 76.6 | 162.6 2.38 10.003 2ATS3 17. 61 
October........| 70.2 | 33.6 8.4 | 54.8] 70.1) 69.7 | 147.7 | 2.34] 70.00) 11.2) 18.04 
November. .-... 58.4 | 33.6 83.8) 53.8 | 68.8) 65.5 | 133.4 | 2.25 | 69.00} 10.9] 18.57 
December......| 48.7} 31.9 76.0} 50.5} 66.3) 66.1} 114.7] 2.31 | 57.00] 11.9] 21.42 

1913—January--.----. 48.9 | 32.2 76.2 | 49.9| 63.8] 66.8 | 106.2 | 2.26) 49.00) 12.2) 21.98 
February-.-...- 50.6 | 32.4 79.9} 51.4] 68.9} 69.4 | 109.3 | 2.19] 56.00) 11.9) 22.01 
Manet b Biases 52. 2 33. 1 80. 6 49.0 63.2 | 67.0 | 119.0 2.10 67.00} 11.8 2150 
Ve NT eV Se ie sae ESE) Sava 79.1) 48.5] 62.9) 68.3 | 113.6 | 2.11 | 58.00] 11.8) 21.89 
Miayetis 1 t.ete28 56.8 | 34.2 80.9 | 48.3] 62.4] 71.4) 114.3] 2.18] 53.00] 11.6] 21.88 
Meee sy teri 60. 6 36. 0 82.7 62.7 64,1 70.8 | 115.8 2. 23 61.00} 11.5 21. 54 
Mlle esse sec (BED) | BVO 81.4 63. 7 63. 2 72.9 | 113.4 2.22 57.00} 11.6 21.37 
PAT SUIS Gees. 2-2 65.4 | 37.6 doh | 50. 8))\ a oUrein meaiics 4:1 | elie Owl meant: sO OO) |) allele 20 nod: 
September..-..- 75.4] 39.3 T.1) 55.2 | 63.0) 70.0 | 127.8} 2.08 | 106.00) 11.8] 21.07 
@Octobers = ----52 75.3 | 39.6 77.9 | 56.8) 648) 74.1 | 122.6) 2.25 | 102.00) 13.3) 22.01 
November.....-. (ORT. SEXES) 77.0} 54.7] 638.2) 75.5 | 118.7} 2.20} 100.00) 13.0) 22.46 
December. -.-.- 69.1 | 39.2 79.9 3.7 | 63.4) 75.5 | 119.9 | 2.12 | 92.00) 12.2] 23.48 

1914—January-..-.... 69.6 | 39.1 81.0 |. 52:2) 62.5) 76.6 | 1242) 2.17 | 94.00) 11.7 | 22:70 
February.-....- 68.3 | 39.3 81.6} 52.4] 617) 75.6 | 127.8) 2.09 | 95.00} 11.9 | 23.37 
March...-...... 69.1 | 38.9 3.4 | ol. 1) OMOM 75. taza 50) 205-1. -91-00)| 912216: |) 923560 
PANNE 2B) RSs) 70.7 | 39.5 84.2 | 51.7] 63.0] 76.9 | 132.8} 2.11 | 89.00] 11.9 | 24.17 
Wave) 22h as Sai 72.1-| 39.5 83.9 | 49.3 | 62.9) 77.3 | 1847] 2.31 | 85.00} 12.2} 23.56 
PUNE s 2). 52 ae E 75. 0 40.0 84. 4 49.1 64. 4 79.0 | 136.8 2. 23 88.00} 12.4 23. 62 
dil ecsaeeesess 75.5 | 38.8 76.9 | 47.5 | 638.1) 85.5 | 186.0) 2.22) 88.00] 12.4) 22.78 
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TaBLE XVII.—Prices paid to producers of farm products in the United States—Contd. 


Timo-| Clo- Sweet = 
Cab- Pota- Pea- | Ap- | Chick- 
f Hay, | thy | ver | page, |Onions,| toes, | P°t-| nuts, | ples, | ens, | 228s, 
Year and month. per | seed, | seed, 1 toes, z per 
ton. | per per Derg | eet b.|) per per DEE Dee Der doz. 
nc bu. | CW t: bu. naa lb. bu. lb. 

Cents. | Cents. | Cents | Cents.| Cents. Cenis.| Cents. 
1909—August.......-- SOM(AG| acces | epee Nac '22 +’ - Sel ee eee pola po Ui er ene ee So 2 2 11.2 19.2 
September..--.. 9567 5 saber |-eea.-6|-<-12 as |=eeene-s 71V.5| 28) 2)assteos | Seeeees inal 20.2 
Octobers= 22 hs 2-1) LON03S|Baseeeciomacwe |=. <-- ae | see 6403 Ses ee eee eee 11.3 22.1 
November...... bei RA ee See eee eco 57.85) 2p 2S eee eee 40.9 4.8 
December. .-.-- HOS50F RPS Seteleecseccl ac -s cee OL | 25451" | R6958" |e esas 98.2} 10.8 23,4 
Rr Arse $8. 26 | $1. 87 94] 56.0] 74.8 4.9 | 106.4] 10.9] ~ 30.5 
Lkesees 8. 26 2.05 100 56. 2 76.8! 5. 4 | 108.8 11.1 28.9 
Bae 8.15 2.14 92 54.6 79.4 5.0 | 112.6 11.6 22.9 
senha 7.91 | 2.29 103 |) 47.4! 82.4] 5.4|1142] 119) ig6 
eee 7.47 2.77 163 38. 4 83.4 5.2 | 120.7 12.4 18.6 
Le ee 7,241 2.19 106! 37.4| 79.4! 5.41119.6] 124] i183 
oReS (hay 2.27 104 40.1 (594 5.2 94.4 12.3 18.2 
geste 7.53 1. 89 100 64.9 78.2 4.5 75.4 1252, 17.6 
$3.77 8. 27 1. 94 99 72.9 81.2 4.5 73.7 11.9 19.4 
October........| 11.12} 4.03] 813] 1.58 93 | 67.8 | “7716 | » 456 |. 7545, |eelueealmeeog 4 
November...._- | 11. 20 4. 08 7.70 1. 36 95 55.7 71.8 4.7 83.4 11.3 25.3 
December. .-__.- ) 12.14 4.11 7.94 1.49 99 55.7 67.1 4.5 89. 6 10.6 29.0 
1911—January .......- 11. 69 4.12 8. 27 1. 56 101 54.1 75.0 4.4 | 108.0 10.5 30. 4 
February....... 11. 80 4.51 8. 37 1.48 104 55.1 80. 4 SOM Muir, 10.6 22.1 
March! sean- ee 11. 57 4.93 8. 56 1. 26 105 55. 3 84.4 4.8 | 121.6 10. 6 16.5 
IA DTH eae ae 5.17 | 879 | 1.33 119 | 55.5 | 91.2 4,9 | 131.8] 10.8 14.9 
May..-- 5.24] 8.74| 1.38 129] 62.5] 99.3] 4.8] 139.2] 11.0] 147 
Junet See 5.24] 8.80] 2.46 134 | 63.3] 98.7 ES abasyes) |) aie) 14.5 
Jialy Saar, 13.19 | 5.48] 8.83] 2.93 122] 96.3] 99.0 550) | 195; 1) a2 14.2 
AUST eee 13. 83 6. 52 9. 65 2.47 116 | 136.0 | 105.8 5.3 83.9 A152 15.5 
September.---.- 13. 63 6.65 | 10.19 1,94 104 | 113.7 | 102.6 bya f 71.6 11.1 17.4 
October. -......} 13.53 6.91 | 10.33 1.58 102 88.3 91.8 4.6 68. 0 10.9 20.0 
Novemner..___. 13.61 6.90 | 10.37 TS5L 103 76.3 80. 9 4.4 69. 4 10. 3 93.5 
December. ..--. | 14.29 6.72 | 10.62 1, 83 113 79.9 75.5 4.4 72.1 9.6 28.7 
1912—January.......- 13.75 | 6.99 | 10.89} 1.89 117 | 84.5] 83.0 4.3} 89.4 9.8 29.5 
February-._..-- 14.39 7.26 | 12.22 2.24 140 94. 4 90. 2 4.7 95.8 10.3 29.1 
March) sate i 14.66 | 7.33 | 12.89] 2.88 167 | 102.0} 98.0 5.0 | 101.2] 10.5 94.5 
JAprile= eae 15.64 | 7.27 | 12.91 | 3.17 175 | 117.1 | 109.9 4.9} 109.2] 10.8 17.8 
Mays f= eee = 16.31 | 7.16 | 12.53 | 2.98 177 | 127.3 | 118.0 49) || 12158) \ ea 17.1 
June..__ 16. 22 6.68 | 11.69 2.67 155 |: 119.7 || 115.0 5.2 | 118.4 able at 16.7 
July fie wee 14.32 | 5.96 | 10.64] 2.29 114 | 103.6 | 112.2 4.9} 95.2] 11.0 16.7 
August ._2.-2 2: 12.03 3. 20 9. 80 1.88 100 86.5 | 107.8 5..0)}| 75-0 11.3 17.4 
September....__| 11.21 2.09 9.39 1.25 89 65.0 95.7 4.8 64.8 11.3 19.1 
October...-.._. 11.02 | 1.95} 9.37] 1.08 85 | 51.1 | 84:41) 271) GSS 99.0 
November.._... 11.08 1.82 9. 06 1.04 84 45.5 76.8 4.7 62.4 11.2 25.9 
December... .... 11.79] 1.79} 9.00] 1.15 84] 50.5] 72.6 4.6 | 66.3] 10.8 29.7 
1913—January..__.. seppslileabk 1.79 9.41 1. 26 82 50. 6 80. 4 4.6 73.4 10.7 26.8 
February... - 10.86 | 1.78} 10.28] 1.17 180| OSs Lule BON4: 4.5] 76.4] 10.9 22.8 
Marche (5) ss 10. 61 1.72 | 10.42 1.03 77 52.0 88.9 4.7 80. 4 uta 19.4 
JAprille, beeen 28 10.43 | 1.74] 11.00] 1.15 79 | 50.3] 92.6 4.8] 83.7] 11.6 16.4 
Mayih Caan a 10.42] 1.76] 10.74] 1.58 87 | 48.2] 93.8 407)})) (8925 1 sides 16.1 
Janes aes 10.55 | 1.77 | 9.77) 2.18 96 | 55.2] 92.0 5.0} 97.6] 12.0 16.9 
Dilly see lye ha 10.47 | 1.94] 9.78] 2.64 102} 49.8] 90.1 51! VOSS Or mae 17.0 
ATIgOSt | po ee 10.43 | 2.01] 9.37] 2.15 105 | 69.2] 941] 49] 80.6] 124] 17.9 
September-..._- 11. 04 P1133 7.31 1.79 104 Tis 94.3 4.9 75.8 12.4 19.5 
October -.--....} 11. 45 2.02} 7.00 1.69 110 73.9 83.9 4.8 81.0 12.5 93.4 
November... .._- 11.51 2.08 7.33 1.58 115 69.6 75.7 4.4 90. 0 ibeal 27.4 
December. ..-.. 12. 43 2.10 | 7.70 1.75 115 68. 7 72.6 4.8 98.1 11.5 33.0 
1914—January........ 11.70 | 2.07 | 7.99] 1.87| 121} 68.4] 79.2] 4.7/107.1) 125] 30.7 
February....... 11.67 | 2.12] 8.07} 2.07} 141] 69.7] 843) 4.7] 1168] 117| 98.4 
Mar Chie ns 11569} 2°30n S217 | 2°03 155 | 70.7) 86.7 4.7} 126.0] 12.1 24.2 
ASprilin: tae bee os 11.52 | 2.28] 8.06) 2.24 159 | 70.0] 89.6 4.9 | 133.0] 12.3 17.6 
NEED See 11.63 | 2.38) 7.87] 2.05 1539) Weal 9455 521) 14058") ies 16.8 
JMS eee 11.64] 2.23] 7.96] 2.61 141} 71.3} 94.2 5.1) 140) SES 17.3 
Tuiygt sje Pee 11. 29 2.32 8.12 2.66 170 81.5 82.6 5.2 | 113.4 12.7 17.6 
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{ 
Beef | Veal 
a Sheep, | Lambs Hogs, 

Butter, ane calle, gales, per | per | Wool,| per | Horses, 

Year and month. per per q eee ae hun- | hun- per hun- per 

pound.| paad. | dred | dred | dred | dred |pound. | dred | head. 
; pounds. pounds. pounds.|pounds. pounds. 
Cents. Cents 

1909— August .......--------- Za C eBec cone peEsesea||- <coococ|edouseae ledeeeces|locdacded|bekacace areas 
September--.-...-.---- Paw) | ees One REE | - 53 ob52| Son koe os CAnOnere Seas ena alREece ae ete Se 
@chaters—-2505- a.e5-- aFea OE Rens aretaie all czarer<i~ 2.) = | SMR Abell tore esse ersicte cysciaitciaseisle sa iee nace aE ea 
iINOVelmlbeG as eee) AAU rage re tose cain\- + ic | Plats) apstev ee aes Sassen ectereia| so teeta eatay 
December _.-..-.....-- tee AM [ere pare = $4. 54: Ee eee $5. 43 $7. 51 25. 0 Bla Mca ee ar 
1910—January ..-....--.----- 28.7 | $41.18 4,71 | $6.41 5.63 | 5. 82 24.5 7.76 | $140. 00 
ln@loraieyar che -ecdeesers 27.9 | 40.35 4, 64 6. 28 5. 09 6. 62 24.6 7. 87 | 147. 00 
INicareliee ee ae ps eke 26.3 | 41.75 4, 87 6. 59 5. 64 1.30 24. 9 8.93 | 150. 00 
PS ape 221, he nds PaO 25.8 | 42,22 Dye 6. 54 6.10 7.47 22.3 9.26 | 154. 00 
BAe ae alae GR mee aeee 25.5 | 42.38 5. 23 6. 30 5.79 7. 26 22. 8 8.59 | 148. 00 
Aide Le 2 es eee A ea 24.1 | 43.46 5. 20 6. 57 5, 44 7.13 19. 5 8.46 | 151.00 
Veet see ate ee aoe 23.3 | 42. 86 4, 84 6. 37 5.47 6. 71 19. 0 8.15 | 148.00 
PANG UIST eee ict iets ees 23.8 | 42.77 4, 64 6. 29 4, 68 5. 70 19. 5 7.78 | . 148.00 
Sepoembers. eos. 2. - 25. 2 42, 68 4,65 6. 43 4, 81 5, 85 Weil 8. 27 145. 00 
Oetobersee ses -0242- 26.2 | 43.20 4, 64 6. 41 4.68 5. 78 18.1 8.08} 144.00 
November..-.... Dib eee 27.1 43, 34 4, 48 6. 39 4,63 5, 54 17.9 7. 61 143. 00 
December -_-.).....-.. 27.8 | 43.41 4. 45 6. 38 4. 54 5. 60 17. 8 7.16 | 141.00 
191 — January 204-22. - 27.8 | 44.70 4. 58 6. 50 4,47 5.71 Vie3 7.44 | 143.00 
IDG) Git hy ee eae 24.1 | 44.48 4, 57 6. 38 4,34 5. 44 17.3 7.04 | 144. 00 
Mair che ees ° 22.7 | 45, 42 4, 66 6. 48 4, 45 5, 49 16. 8 6.74 |} 145.00 
J: 00 Soe eae eee 22.6} 44,81 4, 67 5. 96 4.55 5.77 15.7 6.17 | 147.00 
WHEY aE ate eter ee eae eis 21,4) 44,54 4, 59 5. 68 4, 51 5. 74 14.7 5.72 } 146.00 
UUINCY sabe Gee aces 20.3 43. 86 4, 43 5. 72 4, 24 5. 61 15. 5 5. 66 145. 00 
URW as ects Me cis sis 20.4 | 42,44 4, 28 5. 74 4.19 5. 42 15. 4 5.92 | 139.00 
JUS be eee laca ee Ree 21.7 | 42.26 4, 39 5, 93 3. 98 §, 25 16. 0 6.54 | 141.00 
September ss 23.1 | 42.22 4, 43 6.11 3. 91 5. 02 15.6 6.53 | 139. 00 
OCHO: 62s Sees eaese 23.8 | 42.69 4, 32 6.15 3. 68 4. 68 15. 5 6.09 | 137.00 
Navemibere! 220.0 ee. 25.2 | 42.70 4, 36 6. 10 3. 65 4, 68 15. 6 5.86 | 136.00 
Mecemibers. M0. Se: 27.4 | 42.72 4, 37 5. 98 3. TL 4,93 15.5 5.72 | 134.00 
1912—J PiMUE NAY. Gesoneoce nese 28.1 | °42. 89 4, 46 6.06 3. 89 5. 22 16. 2 5.74} 134.00 
IG oA hee Spee a Bee 29.0} 43. 40 4.61 6.07 4.01 5.15 16.3 5.79 | 137.00 
Avian cine oF eS 27.2 | 44.09 4.75 6. 11 4,12 5. 38 16.9 5.94 | 140.00 
AU eer Sete es 26.1) 45.14 5. 15 6. 22 4.57 5. 98 17.3 6.78 | 142.00 
WIE As GSC eee ease aeate 26.0) 45. 63 5. 36 6. 23 4, 74 6. 16 17.8 6.79 | 144.00 
Uitte tee aerate ae am 24.8) 45. 84 5. 23 6. 33 4.52 6. 02 18.7 6.65 | 145.00 
aliveeee seas aes siae se 23.4 | 45.41 5.17 6.33 4,21 5. 74 18.9 6.64 | 142.00 
PANIES Te uk a 23.7 | 46.11 5. 30 6. 62 4, 26 5. 60 18. 8 he ME 142. 00 
September 022-5. ¢. . 24.2 | 46.79 | 5. 35 6. 83 4,11 5. 49 18.7 7.47 | 141.00 
25.6 | 47.30 5. 36 6. 90 4,19 5. 42 18. 5 7.70 | 140.00 
; 26.9 | 47.38 5. 22 6.77 4.05 5.37 18. 6 7.05 | 139.00 
7 28.8 | 48.62 5. 33 6. 88 4, 21 5. 70 18. 6 6.89 | 189.00 
; 28.4 | 49.51 5. 40 7. 06 4.35 6. 03 18.6 6.77 | 140.00 
-? 27.6 | 51.42 5. 55 7. 23 4, 63 6. 34 18.7 7.17 | 146.00 
. 27.5 | 54.02 5. 88 7.49 4, 97 6. 56 18, 4 7.62 | 146.00 
27.6 | 55.34 6. 08 ‘7.38 5. 16 6.59 Win Uf 7.94 | 148.00 
4 27.0 | 54.80 6. 01 Tees 4, 91 6. 66 16.3 7.45 | 145.00 
; 25.5 | 55. 20 6. 02 7.53 4, 84 6. 36 15. 6 7.61 | 146.00 
4 24.7 54.80 5. 98 7. 46 4, 20 6. 05 15. 9 7.81 | 143.00 
od PAIGE 2-25 2 ese eee 24.9 | 54.78 5. 91 Ue G8) 4,32 5. 50 15. 8 7.79 | 141.00 
} September=. 222.2212). 25.9 | 55.78 5. 92 7.73 4, 23 Rit 15.8 7.68 | 141. 00 
2 October's. 2 Sees 27.5 | 56. 47 6. 05 Uae 4.16 5. 51 15.5 7.60 | 138.00 
iy November. (28222 PAS) SATA eee) | 770) | Bee GAN TER) eS TRE 
a December 29.2 57.19 5. 96 7. 74 4. 46 5. 85 16.1 7.16 | 135.00 
29.2 | 57.99 6. 04 7. 89 4, 67 6. 16 15.7 7.45 | 137.00 
27.4 | 59.09 6. 16 7. 90 4, 67 6. 18 15. 7 7.75 | 139.00 
26.0) 59. 23 6. 28 7. 92 4,77 6. 31 16. 4 7.80 | 138.00 
24.9) 59.60] 6.29] 7.68| 4.96] 6.47] 168] 7.80] 138.00 
23.8 | 59.85 6, 33. 7. 59 4, 87 6. 49 17. 2 7.60 | 139.00 
22.8} 59. 82 6. 32 7. 69 4,70 6. 47 18. 4 7.43 | 136.00 
22.9 | 59.67 6. 38 7. 80 4,75 6. 55 18.5 7.72 | 137.00 


ee 
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Tapie XVII.—Prices paid to producers of farm products in the United States—Contd. 


| 
r Broom| ,° Cotton 
a Bar. Buck- | Flax- Cot- 

Z Corn, | Oats, | Wheat Rye Beans,| corn seed 
Year and month. ? , ‘| ley » |wheat,| seed 2 >| ton ce) 
per bu.|per bu.| per bu. per Ba per bu. per bu. per bu. per bu. pes per ph pet 
% on. 

| | 

5-year average, Au- | 

gust, 1909, to July, 

1914: Cents.| Cents.| Cents. | Cents.| Cents.| Cents.| Cents. Cents. 
JA0UaLY: sees ee 58: 2°) 38:5 87.4] 61.2} 71.4] 70.6} 162.0 | $2.25 |$103.00| 12.3 | $21.90 
February.....--! 59. 5 39. 5 89. 3 63. 7 72. 8 71.0 | 170.9 | 2.22 |103. 00 12.2) 21:95 
Marchesa sas -es 60.5 | 40.1 89. 0 62.9 AED, 70.7 | 173.8 2.18 |105.00 | 12.4 22, 21 
Aprils see eter 62.1 40.5 88. 8 64.3 72.6 T2023 eh laee 2.19 |105.00 | 12.4 | 22. 70 
May. seo: sate 64.7 | 41.2 89.8} 64.9 72.1 73.1 | 176.3 |° 2.27 1100.00 | 12.6 22. 53 
JUNCsensas See (tO fenla| 40s 9028} 64 ;5e() 273.5. | 75.879) 175.6 | = 2231 | 90.00 | 12.7} 21.94 
JULY eee 69. 2 Al7 | 87.4-| 61.4] 72.3 79.0.) 167.4 | 2.30 | 96° 00)) 1257 |= 21. 47 
AISUSE See 70. 6 42.8 91.1 60. 6 73.4 77.9 | 167.9 2. 24 | 97.00 1 Bes 19. 57 
September...--- | 71.2 SOM SST sf: 59. 5 71.4 74.0 | 167.4 2.25 |104. 00 12.2 20. 75 
October! !-=2: 67.9 | 38. 6 “87.6 60. 6 72.0 71.9 | 166.5 2. 28 |100. 00 12.1 20. 91 
November.-....- 61:7 |- 38:2 88. 5 60. 4 72.1 70.3 | 166.4] 2.23 | 97. Gd tet 20. 77 
December....-. 57. 1 38. 1 86. 0 60. 6 TAS 2 70.1 | 160.3 2.24 | 88.00 12. 2 21. 81 

| 

1914—August......... 76.8 | 36.7 | 76.5 45.1 61.0 81.2 | 150.7 2.54 | 91.00 12.4 20. 16 
September...... 81.5} 42.3 93. 3 52359 75.4 79.8 | 1389.3} 2.46 | 77.00 8.7 13. 88 
October=_ 2.252 | 78.2] 43.3 | 93.5] 51.8} 79.0} 787} 127.4] 2.17 | 67.00 7..8 15. 28 
November...... 70.6| 42.9] 97.2] 51.7] 80.1| 78.0| 1187] 228] 66.00| 6.3] 1401 
December....-- 64.4 | 43.8 98. 6 54.3 86. 5 76.4 | 126.0 2.40 | 58. 00 6.8 17. 73 
1915—January........ 66. 2 45. 0 107. 8 54. 3 90. 2 77.9 | 134.8 2.63 | 66. 00 6.6 19, 14 
February-...... 72.8 50. 1 129.9 62.9 | 100.6 83.7 | 163.7] 3.02 | 78. 00 Aa ged. So, 
Marcha 2s pean (fyal O25 133.6 67.7 | 105.4 85.5 | 157.9 2. 89 | 68. 60 7.4 22, 32 
Aprilessn 2 sae oad 53. 4 131.7 | 64.7} 100.4 85.3 | 167.7 | 2.81 | 71.00 8.1 22. 69 

Maye ath ea iad NW 5a. 4. 139. 6 63.8 | 101.9 84.6 | 169.6 2.93 | 75. 00 9.1 22. 07 
Abhay oe 77.9 51.3 131.5 62. 0 98. 1 86.9 | 169.5 2. 87 | 77. 00 8.6 | 20.82 
Upurea toe disd.|) 246.,75| 2102..8 55. 8 93. 7 92.1 | 152.5 2.75 | 79.00 8.6} 20.05 
PATISTIStEE a eeee 78.9 45.4 106. 5 56. 7 89. 0 89.2 | 144.6 2.67 | 83. 00 8.1 20. 14 
September...--- 77.3 | 38.5 95. 0 51.9 85. 5 81. 4 143.5 2.70 | 75. 00 8.5 20. 98 
October....._.- 1 5 L085 | 34.5 90. 9 46.8 81.7 73.7 | 148.1 2.93 | 86. 00 11.2 | 33. 73 
November.-..-.- 61.9} 34.9 93. 1 50. 1 85. 7 78.5 | 162.9 | 3.03 | 92. 00 11.6] 34.01 
December....-- 67.5 1 36.1 91.9} 51.6 83.4 | 78.7 | 174.0 3.30 |101.00 | 11.3] 35.54 

j { 

1916—January.......-. 62.1 39.1 102.8 54.9 85.3 81.5 | 185.9 3.47 104.00 11.4 36.85 
February. .._.-- 66. 7 44.6 113.9 61.7 88.3 80.7 | 210.9 3.43 |104. 00 Tees 35.75 
Marche ao5s-aeee 68.2 | 42.7 102.9 59.6 85.6 83.2 | 202.5 3.34 104.00 abs Sah 36. 56 
Aprils eee 70.3 42.0 98.6 5142 83.6 $3.1 | 202.1 3.42 | 96.00 mus i 38.13 

Ma ys sre 8 eee 72.3 | 42.6 102.5 59.6 | 83.7 84.9 | 191.8 3.56 |101. 00 11.5} 37.91 
Juners- 22: Yee 74.1 42.1 100.0 59.6 | 83.8] 87.0 | 176.5] 3.72 |102.00 12.2 | 35.79 
Juuliyps 2a ss ses 75.4 40.4 93.0 59.3 SSEGH IE CBS IN paliny Y 5.09 |103.00 12.5 36. 06 

AUIS UStR. eee 79.4 40.1 107.1 59.3 83. 4 89.0 | 178.1 4.59 |120.00 12.6 Bhp] 
September...... 83.6 43.1 131.2 72.9 99.7 86.4 | 190.2 4.60 129.00 14.6 41.13 
Octoberz = 5.2.22 82.3 44.5 136.3 16258-1041 90.4 | 199.2 4.47 |168. 00 15.5 47.19 
November. ....- 85.0 49.0 158. 4 83.2.| 115.3 | 102.9 | 234.7 5. 53 |173.00 18.0 55. 82 

bs December.....- 88.9 52.4 160.3 88.1 | 122.1 | 112.7 | 248.6 5.77 |172.00 19.6 56.35 
1917—January-...._.. 90.0 51.4 | 150.3} 87.1 | 118.5 | 117.2 | 250.7 | 5.71 1184.00 | 17.1] 52.53 
February. ...--- 95.8 55. 2 164.8 | 92.7.) 123.5 |) 114.6 | 253.7 6.07 |201. 00 16.8 51.438 
Marchant tense 100.9 56.9 164.4 | 96.9 | 126.0 | 124.8 | 253.1 6.49 |212.00 15.9 53.18 

72 0) 1 ese ee 113.4 | 61.5 | 180.0 | 102.3 | 135.6 | 128.3 266.1 7.37 |227.00 18.0 | 55.94 
Mayeests ae 150.6 71.0 245.9 | 120.1 | 164.1 | 150.6 | 300.6 8.94 252. 00 18.9 55. 61 
diibisYs nae Se Se 160.1 69.9 248.5 | 119.3 | 183.0 | 183.7 | 298.8 8.99 (223.00 20. 2 57.19 

tLe eh ee 164.6 | 68.9 220.1 | 106.6 | 177.1 209.2 | 278.0 8.07 |194.00 24.7 56.90 
ADSUStacs Jee 196.6 (65 7/ 228.9 | 114.5 | 178.1 | 189.3 | 271.6 | 7.29 (308.00 | 24.3 55. 61 
Septem ber... 175.5 | 61.7 209.7 | 110.0 | 161.9 164.3 302.8 | 6.69 |240.00 23.4 57.58 
Octobers=5-46e8 175.1 62.3 | 200.6 | 113.9 | 169.8 | 154. 4 | 308. 5 7.48 |270.00 23.3 65. 02 
November. ..... 146.0 61.7 200.0 | 111.3 | 168.8 | 154.2 | 295.9 7.33 |296. 00 27.3 | 69.38 
December... -...- 127.9 66.6 | 200.8 | 113.7 | 166.0 160.0 | 296.6 7.00 |289.00 27.7 68. 29 
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Tim- |; Clo- Sweet i ip tate 
Hay, | othy | ver ae Onions, B a pota- ie oe Chick Eggs, 
per | seed, | seed, p ae ? “ al ; per’ toes, per 2 per. per see 
ton. er per i ushel. per ‘ ozen 
beaks el.|bushel.| C¥*- bushel. nachel: pound.|bushel. pound. 
5-year average, AU; 
t, 1909, to Ju 
see a we . Cents. | Cents.| Cents.| Cents.| Cents.| Cents.| Cents. 
Janmanyeense. ss $11. 74 | $3.74 | $8.96 | $1.69 103 | 62.7] 78.5 4.6} 96.9} 10.7 29.6 
February A ae 12. OL 3.92 | 9.44 1.80 TSG 59:7) |) 83.4 4.9 | 103.0 10. 9 26.3 
March. 3. 22 S80: 12.03 | 4.07] 9.64 1. 87 119] 66.9] 87.5 4.8 | 108.4 11.2 21.5 
ING oy eth Be Se BE 12.10 | 4.12) 9.73 | 2.04 127} 68.1) 93.1 5.0 | 114.4} 11.5 17.1 
IME Be SR OR EAee 12. 23 4.14 9.47} 2.15 130 | 69.6] 97.8 4.9 | 122.6 11.8 16. 7 
Jue meee eee 12.33 | 3.98| 9.09] 2.42 126 | 69.4] 95.9 5.2 | 122.8) 11.8 16.7 
Uiliyaeceenasees 12.00 | 3.92] & 91] 2.56 122| 74.3] 91.8 5.1} 102.3 | 11.9 16. 7 
ANHEAISINS AAO OEE 11.36 | 3.91 | 9.09] 2.10 105 | 88.3) 96.5 4.9) 787 | 11.7 17.4 
September-.-... 11.35 | 3.66) 8.79] 1.73 99} 79.7] 93.4 GbE | aly Gaal able} 19.1 
Octobers ss s4-- TEAST Beran) Sack i) 1.48 98} 69.1] 84.4 Ante TAG: |e IEG 22.0 
November.....- Toon) gost 8. 62 13 99 | 61.0] 76.3 4.6 76. 3 11.2 25. 4 
December...... 12.23] 3.68 | 8.82] 1.56 100] 61.8) 71.5 4.6 |] 84.9] 10.7 29. 8 
1914—August......... 10.76} 2.43 | 8.76) 1.74 138 | 87.1] 97.5 4.9} 79.9] 12.8 18.2 
September.-..... 11.10; 2.46} 9.10 1. 50 103 | 74.9] 92.8 5.0] 65.1 PAZ 21.0 
October! 52: 2: 10.96 | 2.34) 8.24] 1.31 88 | 64.7] 87.3 Ay S|) 5888) |) 1205 23.5 
November.....-. 10.78 |} 2.34] 8.02] 1.14 84] 52.8| 76.3 4,4] 56.6] 11.9 25. 3 
December......| 11.12] 2.18} 8.12 1. 26 92 | 48.7 73.0 4.3 59.4 11.3 29. 7 
1915—January........ LOVAG <2: G3u |p uS.oL I) 1.30 89 | 49.7] 79.0 4.5 |) 68.0 |) 11.2 31.6 
Bebruary-.....- 10. 83 2. 66 8. 60 1. 41 98 | 50.4 82.0 4.4) 71.2 11.5 29. 2 
Marche aoa <3 10.89 | 2.78 | 8.55 1.38 95 50. 4 84.7 4,2 73. 2 i 2 21.3 
UNG 0) | er 10.98 |} 2.69] 8.36] 1.99 104 | 47.8} 90.7 4.5] 76.8] 11.9 16.6 
Miata emcee LE 11. 03 2.75 8.14 2. 53 103 O56) 95.6 4.8 85. 4 12.1 ilgeal 
ieee en TE GH Orble GO: | aot 103 | 50.8 | 96.7 4.8| 90.4] 12.2 16.6 
did his ee eae ae 10.85 | 2.57] 7.96 1.95 93} 52.1 88. 9 4.7 | 84.4 12. 2 16. 8 
ANIDIE SS eee 10.19 | 2.56 7. 94 1.61 86 | 56.3 85. 8 4.5 70. 1 22 17.0 
September...... 9.95 | 2.62 | 8.49] 1.24 83 | 50.5 | 84.6 4.4} 59.9] 12.1 18.7 
October. ......- 9.83 | 2.72} 9.70] 1.00 95} 48.8 | 72.7 4.3] 62.0] 12.0 2253 
November.....- O98 iT 25918) S567 97 95 | 60.8 | 63.7 4.2) 69.2] 11.8 26.3 
December....... 10.63 | 2.86 | 10.01 | 1.07 100 | 61.7) 62.1 4.2} 69.0] 11.5 30. 6 
1916—January........| 10.07 | 3.05 | 10.27] 1.17 113 | 70.6 | 64.9 4.3 | 79.7} 11.4 30.6 
February......- 10.55 | 3.19 | 10.47 | 1.21 126 | 88.0 | 71.2 4.4] 88.0] 11.9 26. 8 
Mic cheese aaa 10.75 | 3.28 | 10.76 | 1.38 130 | 94.4) 77.3 4.4 | 92.0] 12.2 21,2 
3.51 | 10.58 | 1.50 124 | 97.6 | 78.0 4.6} 94.9] 12.6 17.9 
3. 33 9. 98 1.93 123 94.8 80.5 4.6 | 98.0 13. 2 13.1 
3.26 | 9.47 | 2.27 134 | 98.8) 83.4 4.7 | 105.4] 13.6 19.0 
3.08 |; 9.15 | 2.15 147 | 102.3 | 79.4 4.6 | 108.1] 13.8 19.7 
2. 36 9.12 | 2.26 134 | 95.4 87.1 4.6 | 80.4 13. 8 20. 7 
2.22) “8.60 || 2.17 123 | 109.3 | 89.9 4.4) 77.7 | 13.9 23.3 
October: 455...) (9:65 | 2527 1) 98.54 |) 2.40 131) 112.0 | 83.7 4.4) 83.1) 14.3 28. 1 
November...... 9.99 | 2.25} 9.20] 2.61 154 | 135.7 | 80.6 4.4) 87.6 | 14.3 3282 
December...... 11.22 | 2.31] 9.40] 3.04 176 | 146.1 | 84.8 4.7} 91.2) 14.2 38.1 
1917—January........ 10.86 | 2.44] 9.60] 3.95 208 | 147.3 | 90.1 4.9} 101.1} 13.9 SET 
lebruamyeaeesee 11. 34 2.46 | 9.87 5. 65 358 | 172. 4 95. 8 5.3 | 110.0 14.7 85. 8 
Miemehenne ieee 11.54 | 2.70 | 10.32 | 6.77 476 | 240.7 | 110.7 is) fs} || dIPBE By |) 1G 33. 8 
JNO (See Ser ease 12.53 | 2.76 | 10.41 | 7.61 496 | 234.7 | 124.0 6.2 | 133.0 | 16.1 25.9 
IMiaiytere nee icone 13.94 | 3.09 | 10.40 | 7.53 398 | 279.6 | 141.3 7.2 | 149.8 | 17.5 30.0 
Wumers ssh oe 14,68 | 3.09 | 10.29 | 5.10 308 | 274.0 | 149.4 dente (PLO eee hela 31.1 
4 (Uy oe aerate ae 13.96 | 3.04] 10.50 | 3.23 201 | 247.9 | 140.5 Zo@ } alsile al |) ilre83 28.3 
PATIPTISUGE once 12.90 | - 3.23 | 10.53 | 2.19 155 | 170.8 | 129.3 7.2 | 127.0} 17.1 29.8 
September...... 13.26 | 3.31 | 10.89 | 1.76 143 | 189.1 | 132.6 6.6 | 107.8 | 17.2 aR 
Ochoberss= eee) loa Son eos Ole tle O21. 79 158 | 122.1 | 116.1 6.1 | 106.8} 18.1 37.4 
November...... LS STG | Se 25) | t2sO18 |) 2:66 177 | 127.8 | 111.2 Coal ae) 1) ae 7 39. 4 
December. ..-.-) 17.09 | 3.37 | 13.53 | 2.28 177 | 122.8 | 110.8 (ool |b dey Oil dare) 433 
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{ | 
Be lwo | | 
Butter, Mee ees eee \Sheep, Lambs,/ Wool, | Hogs, Horses; 
Year and month. per | Her’ per | per | per per per per per 
pound.| poaa.| ewt. | owt. | Wt | ewe. | pound.| ewt. | head. 
| ae 
Five-year average, August, 1909, to | 
July, 1914: Cents. Cents. 
J QUE Y Sos ess. 2 eee ceases | 28.4 |$47.25 | $5.04 | $6.78 | $4.60 | $5.79 18.5 | $7.03 2139 
REDEHMANY feo. oleae = ee ee 27.2) 47.75 | 5.1L} 6.70 4.55 |) 5.95 LB5) |e ke 148 
Maren 22 Ce tse aan siete | 25.91 48.90] 5.29] 6.92] 4.79) 6.22 13.7 | 7-At 144 
HA DTI ote a sao ceca eer 25.4 | 49.42 | 5.50] 6.76] 5.07] 6.46 18.0} 7.59 146 
1 May 221k pre eee Seale aes 24.7 | 49.44] 5.50] 6.59] 496] 6.46 17.8 1) 223 144 
iH AMEE pele Soc no ees nee res 23.5 | 49.64] 5.44] 6.77] 475] 6.30 172.5 | 7.46 145 
l Tully hae ee ees | 99.9| 49.04] 5.93] 6.74] 456] 6.091 17.5] 7.25) 149 
iy) 
ia ACURTEST= 2 se anosaemeee <2 erseeese | 23.3 | 46.48 5. 08 6. 59 4.31 5. oL Ail Tea) 148 
‘ea September............--.----| 24.3 | 46.87] 5.09] 6.78] 426] 5.47| 17.0} 7-49) - 149 
1 i 
ea October stat? eee eee eee 25.6 | 47.42] 5.09} 6.80; 418] 5.35 16.9 | 7.37 140 
Ho | NGvember. Av) 2 ees Bos he 26.7 | 47.78 | 5.01 | 6:74 |) 4.15) 5.31 16.9 | 6.96 138 
} Mecemberssse. == sees. sacs |) ae zee 1 || AVO8: oP | 6.74 | 4.47 | 5.92 18.6-| 6.93 137 
Ho | 19142 Ai ouster | 93.7] 60.72] 6:47] 8.08] 487] 6.26] i187} 8 14 135 
MCPLCM DEE. She se eee se sae 25.3 | 59.58 |] 6.38 | 8.06] 4.80) 6.27 18.6 | 8.11 132 
| Ochober 2-3 S28 eee nee 26.0 | 59.53 | 6.23 | °7.97) 481] 6.09 18.9} 7.43 131 
| November ero tescces scshice 26.3 | 58.77 | 6.02| 7.78} 4.68] 6.14 18.1} 7.90 130 
| Decamberssss.2sgoce es sos eee 28.4 | 58.23 6. 01 7.61 4.95 6. 33 18.6 6. 67 130 
| 1O15-amtiary secre sees meee ee 28.7 | 58.47| 5.99] 7.66] 4.95| 6.47] 18.6} 6.57 130 
f @brigary 32 Sas: ae esis aes | - 24.9 | 57.99 |. 5.93 | 7.62 | 5.14) 6.67 20.2 | 6.34 132 
Marchi: )Seesh ee ees. vise cans | 26.8 | 58.00! 6.92) 7.50) 5.36] 6.66 22.8 | 6.33 132 
1 Ap Tilese te eee i evs RO Nan aie Sage yaya 25:8) | 572187 |p Ds 90) pede) DsOOp|Gmaao 22.7 | 6.48 132 
1 Mary eater terme e eos seers 25.7 | 58:29}. 6.13 |) 7.35 |} 5.54.1) 7.82 22.0 | 6.77 133 
} Uli So oe pee seeese ep oceenan | 24.8 | 58.59] 6.20] 7.53] 5.43 | 7.26] 23.7] 6.80 132 
Tile ee Maken, Petre 24.2 | €0.31| 6.07| 7.87] 5.35] 7.21] 2421 684| 134 
Mupustsli sige ee ad Seren 4.2 | 58.34] 6.18} 7.75 | 5.16] 6.70 23.8 | 6.61 131 
| Septembersaear we he sees 24.5 | 68.38 | 6.06 7.80 | 5.06 6.71 23.3 | 6.79 131 
} October esa. w8. o Saeses scenes. 25.3 | 58.76 | 6.04] 7.91 | 5.18] 6.7 22.7 | 7-18 129 
November 26.4 | 57.35 | 5.85 | 7.69] 5.18] 6.76 22.7) 6.35 127 
December 27.6 | 56.79 | 5.75 | 7.61 | 5.38] 7.02 23.3} 6.02 | 126 
191 6—Vanuaryes:.25..<-8es-ce sees 28°38) STON 55 85.|" 76%) os o2i|l meee 23.3 | 6.32 128 
Mebrimnycesees. soo noes 27.6 | 57.99 | 5.99 | 7.87] 95.90] 7.78 24.2) 7.07 129 
Marche th avait . | Sou Seep 2 27,1 | 5951 | 6.37 | 8.11.) (6.35 |) 8220 25.9 | 7.86 i3k 
7] 0) al Ses ae eR eT GEER, 27.6 | 60.68 | 6.66] 8.00] 6.61 | 8.58 26.3 | 8.21 133 
Mayes . aaaktlss hat ty. 2 See 27.9 | 60.98 | 6.73 8.08 | 6.66 8.49 28.0 | 8.37 134 
JUNOT ose a a beiee See 26.5 | 61.63 | 6.91 | 8.39] 6.54] 8.36 28.7 | 8.21 132 
Vitlyen ssh55 Care heer eee 25.7 | 62.04 | 6.78 | 8.54 6.33 | 8.16 28.6} 8.40 133 
AUpUSt o> reese eS ee 28.1 | 61.32 6.51 8.59 6. 22 8.15 29.0 &. 61 | 131 
September se:2) 262 secon. 27.4 | 61.41; 6.55] 8.77) 6.25 | 8.22 28.4 | 9.22 | 131 
Octoberhiscust eee = eee 29.0 | 62.19 | 6.37] 8.59] 6.20) 8.02 28.7 | 8.67 130 
Noyembere-3.2.- 4s. 2 sgaeee 31.1 | 62.67 | 6.44] 8.60] 6.41 | 8.41 29.4] 8.74 129 
Decembersg.25 21) soa) ee 34.4] 63.18} 6.56] 8.79] 6.77 | 8.72 30.8 | 8.76 129 
1917 —Jamuaryessaseeceoenecc se eee 34.0 | 63.92 | 6.86] 9.15 | 7.33] 9.59 31.8} 9.16 129 
ODIUATY s-25 5) Bsc ce SE 33.5 | 65.93 | 7.386 | 9.88 | 8.17 | 10.51 32.7 | 10.33 131 
(Mar cht - S53 5 ee tenis Soe 34.1 | 68.46] 7.91 9.94 | 9.21 | 11.46 36.7 | 12.32 133 
J) 0} a8 Man Sea Ce ee eS 2 33.5 | 72.09 | 8.57 | 10.49 | 9.69 | 12.63 38.8 | 13.61 136 
Minny os 2. a. Sasi c ie es) See 36.1 | 72.78 | 8.70 | 10.48 | 10.15 | 12.51 43.7 | 13.72 138 
JEN GE oS. sade eee es 2 eee 35.0 | 72.87 | 8.65 | 10.60] 9.84 | 12. 49.8 | 13.50 137 
of OE Be Ss yeaa ey 33.5 | 72.81 | 8.30 | 10.77 | 9.32 | 11.19 54.3 | 13.35 135 
August....... oe 34.0 | 72.53 | 8.17 | 10.56] 9.33 | 12.08 54.8 | 14.24 132 
September.......... tee eo ase 36.1 | 73.93 | 8.40 | 11.08 | 10.05 | 13.06 54.2 | 15.69 132 
Octoberweeae eer eeren sn ee 38.9 | 75.79 | 8.35 | 11.10 | 10.24 | 14.09 50.5 | 16.15 130 
November: seen) eae e 1 ae 40.9 | 75.00 8.21 | 10.66 | 10.20 | 13.79 55.9 15. 31 129 
DMevemibersyit osc ce ne acs oe ae 41.9 | 76.16 8.24 | 10.98 | 10.44 | 13. 81 58.2 | 15.73 129 
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TaBLe XVII.—Prices paid to producers of farm products in the United States—Contd. 


| “Timo- Cab- | Sweet | eae 
pad Clover - | Pota- Pea- | Ap- | Chick-| E 
Year and month. asa fy seed, aaa ae toes, | PO | nuts, ples, | ens, Der : 
| ‘per bu.| P& bu.) owt. per bU- Her bu. per lb. |per bu. perlb.| doz. 
| | | | | j 
| | | 
| Cents. | Cents.| Cents.| Cents. | Cents.| Cents. | Cents. 
1918—January -...; $18.09 ; $3.57 | $14. 48 | $2. 74 179 | 121.0 | 117.2 7.0 | 128.8 17.9 46.3 
February-..| 18.88) 3.78 | 16.46 | 3.26 183 | 122.9 | 123.1 7.2 | 140.1 18.8 49.4 
March...... 19.14} 3.84] 17.49] 2.86 147 | 120.3 | 142.7 7.4 | 145.3 19.$ 40. 4 
iNav Caer 18.68 | 3.74] 17.86} 2.98 134 | 92.6 | 151.6 8.3 | 151.9 19.8 31.2 
IMA Vickresiaaiae 17.97 | 3.84] 16.56] 3.23 135 | 80.1 | 155.0 8.2 | 154.8 19. 8 31.0 
JUNeZ ease 17.13 | 3.56] 15.88) 3.55 139 | 75.5 | 148.8 7.9 | 158.2 20. 0 29.8 
Sulyseee ae 16.07} 3.67] 14.71] 3.41 163 | 94.9 | 134.3 7.8 | 150. 4 21.2 30.7 
August ..... 15:92"), -3.'875|15.20' |" 2. 96 165 | 141.6 | 144.7 7..9°}' 128. 1 22.6 34.4 
September..| 17.42 | 3.7 16.51 | 2.45 163 | 148.8 } 156.2 8.3 | 123.7 22.8 36.4 
October. - . | 18.45 | 4.08) 19.01 | 2.16 143 | 143.6 | 160.6 6.9 | 133.5 23.1 41.6 
November.-} 19.27 | 4.26] 20.03] 1.99 143 | 127.2 | 146.0 6.6 | 138.6 22. 4 47.2 
December..} 20.13} 4.21} 20.67 | 2.05 132 | 119.3 | 135.2 6.1 | 132.8 21.8 55.0 
1919—January....| 19.92 | 4.34] 21.55] 2.19 134 | 116.1 | 142.1 6.0 | 147.7 21.7 57. 2 
February-.-| 19.79 |. 4.51} 21.79 | 2.33 155 | 114.4 | 143.1 6.9 | 160.4 21.6 48.3 
March.....- | 19-82) 4.54) 22,61] 2.71 200 | 109.4 | 153.7 7.0 | 175.4 22. 2 33.1 
Aprile sceee 20.52 | 4.69| 24.81) 3.79 202 | 105.4 | 160.7 6.9 | 201.6 23. 5 34.3 
Maya... 5. 22.31) 5.05 | 24.48 | 4.97 230 | 118.9 | 174.6 7.2 | 224.5 25. 2 36. 8 
Jue esse ae. 23.30 | 4.63] 23.37] 4.68 234 | 121.4 | 173.7 7.7 | 237.3 25.7 38.6 
Uiulyee asses 21.73 | 4.49} 23.25) 4.23 232°) 128.4 | 159.8 8.2 | 197.7 25. 2 36. 8 
August -....- 20.16 | 4.58 | 24.33 | 3.73 226 | 192.8 | 167.9 8.1 | 174.7 25.9 39.3 
September..} 20.52) 4.55] 25.38) 3.08 195 | 187.5 | 175.4 8.3 | 162.0 25.7 41.0 
October...-} 19.79 | 4.78 | 26.47} 2.88 196 | 164.2 | 154.7 8.1 | 171.1 24, 2 44,7 
November..| 19.36} 4.67] 26.53] 2.74 212 | 152.8 | 143.9 9.1 | 182.8 22.9 54.0 
December..| 20.15 | 4.98] 27.63 | 3.49 246 | 161.4 | 133.3 9.1 | 186.8 22. 3 61.9 
1920—January - 20.55 | 5.35 | 28.06) 4.31 281 | 178.6 | 138.2 9.9 | 213.8 22.6 64. 8 
February 21.76 | 5.62) 31.21 | 5.05 307 | 217.6 | 156.6 10.5 | 214.7 241 56.9 
Marchees-22 22.31 | 5.61 | 31.88} 5.25 326 | 243.5 | 172.2 11.2 | 231.8 25. 4 45.6 
Aprile ieee 22.94] 5.63 | 32.23) 5.39 344 | 295.6 | 185.8 10.9 | 260.1 26. 8 38. 8 
Maynscs tase 24,22 | 5.61 | 29.84) 6.75 338 | 393.6 | 205. 2 11.2 | 285.5 27.4 37.4 
Junes see 24.85 | 5.46 | 26.21 | 5.47 264 | 421.3 | 216.6 11,2 | 297.0 27. 2 37.0 
Sulyeeecee oe 23.62 | 5.14] 25.52 | 4.71 205 | 386.0 | 213.6 11.0 | 280.7 27.0 36.7 
August..... 20.89; 4.44] 19.97; 3.28 176 ; 302.9 | 223.5 8.5 | 198. 4 27.4 40.0 
Sepntember..| 19.88 | 3.52] 17.77] 2.03 173 | 184.9 | 200.7 8.0 | 137.4 26.7 44.2 
October....}| 18.94] 3.25] 13.18} 1.95 159 | 134.8 | 160.8 5.8 | 132.8 26. 4 50.1 
November.-| 17.45] 3.09] 11.64! 1.67 144 | 118.3 | 122.1 5.3 | 130.0 23.3 56.9 
December...| 17.70} 3.18] 10.03 | 1.78 131 | 116.4 | 112.7 4.7 | 113.1 22.1 65.0 
1921—January....| 16.16 | 3.04] 10.82] i.91 135 | 105.6 | 113.0 4.4 | 118.6 20.7 61.1 
February...| 15.24} 2.75 | 10.61] 1.86 131] 95.6 | 117.8 4.1 | 128.4 21.9 49.6 
Marchizsje- 14.28) 2.97} 10.98{ 1.71 114] 84.0 119.8 4.0 | 130.5 22.1 29. 2 
Aprile sdss. 13.61} 2.84 | 10.80] 2.03 98 | 77.8 | 127.4 3.5 | 134.4 22-2 20. 4 
Mayenne sa: 13.08 | 2.90) 10.71} 3.10 107} 68.0 | 127.2 3.4 | 142.2 21.7 20.2 
Juners: 2: 12.52} 2.99] 10.20] 4.04 138 | 67.1) 128.8 3.8 | 169.2 20.7 19. 4 
Silysesese ee IPD UL Ceeses-||-odhapad pebecoe loaseseec GOLD 125300) s aeons 170. 0 21.1 22.0 
Yearly average: 
LO 10 eee ee USI GAP oes WS) 1.99 99} 53.9] 77.3 AXO}|) 49tso 11.7 22. 5 
AOU Se ote Se 12.71 | 5.70 9.29'} 1. 81 113 | 780] 90.4 4.8} 103.0 10. 7 19. 4 
WOLD ees see 13.54] 4.96) 10.87] 2.04 124) 87.3) 97.0 4.8] 88.4 10.9 22.1 
NSIS Ra ee 10.94} 1.90 9.18 | 1.66 96} 59.7} 87.0 4.8! 8.0 11.8 21.3 
LONE ease: bee 11.32 | 2.29 8.21 | 1.87 129} 69.3] 86.5 4.8 | 99.9 12. 2 22.5 
HOTA cae 10.57 | 2.70 8.65 | 1.57 95 | 52.5] 82.2 4.5 | 73.3 11.9 22.0 
4916 eee aioe 10.54} 2.84 9.63 | 2.01 135 | 103.8] 980.1 4.5} 90.5 13.3 24.6 
Uh es oe eee 13.42 | 3.03] 10.93] 4. 21 271 | 189.9 | 121.0 6.5 | 125.5 16. 7 33. 8 
Ie a5 saenee 18.10} 3.85] 17.08] 2 80 152 | 115.7 | 143.0 7.5 | 140.5 20. 8 39.5 
AOL Mo. Stee 20.61 | 4.65] 24.35] 3.40 205 | 139.4 | 156. 9 7.7} 185. 2 23.8 43.8 
1920. ........-| 21.26 | 4.66) 23.13] 3.99 237 | 249.5 | 175.7 9.0 | 207.9 25.5 47.9 
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TABLE XVII.—Prices paid to producers of farm products in the United States—-Contd. 


Butter, Ak epee el Sheep, | Lambs,| Wool, | Hogs, | Horses, 
Year and month. per ae pe se Eb oXeye per per per per 
pound. Tea? oe ae ewt. cwt. |pound.| cwt. | head. 
Cents. Cents. 
1919=—Januany sence h22- 2 43.1 | $76.54 | $8.33 | $11.16 | $10.55 | $13. 83 58.1 | $15. 26 $130 
epRuanyaneeepeceeenne 43.7 | 78.36 8.55: le raa LOT: | S277 ek ly: PaUaOs} 133 
VFA chien eee ea 43.4 | 80.71 8.85 | maiassa Tea |) Laer 60.0 | 15.58 137 
40.7 | 82.45 9.73) aataleT|) dae 98)|/ 15.34 60.0] 15.76 137 
39%) | S4Ada |): 10. 38. | a2) |) 12832) 15439 58.2 | 15. 84 136 
38.6 | 84.74 | 10.40} 11,88] 11.56] 14.98 Be) als Bie 135 
38.2] 84.97 | 10.07] 12.3 11.04 | 14.20 57.5 | 15.58 132 
39.7 | 84.06 9.71 | 12,22] 10.99} 14.20 57.4 | 16.89 131 
41.4 | 85.21 9.63 | 12457. | 10:79: | 13.73 Diet lea 50 128 
Octobersss2 oss. os 23 47.2 | 85.41 9.33 | 12.35] 10.35] 13.20 57.7 | 16.50 |. 126 
November............- 49.7 | 84.51 9.14} 11.94] 10.11 2. 54 56.4 | 15.92 122 
Wecemibers- 3.22 S552: "52.7 | 85.78 9.28 | 12.31 9.46 | 12.44 56.2 | 15. 82 121 
1919—January---....-.------ 54.9 | 86.10 9.65 | 12.39 9.68 | 12.71 55.2 | 15.69 120 
BebRuaknyeee eee eee ese 49.6 | 86.15 | 10.02) 12.18 9295) AB S17, 51.1] 15.53 121 
March iene sei ee 43.8 | 88.15] 10.34] 12.65 | 10.45] 14.03 51.3] 16.13 124 
UNos ail tS ee 47.6 | 90.91 | 10.81] 12.78{ 11.33] 14.61 47.9 | 17.39 127 
INT a7 Se en a a 50.3 | 93.43] 10.84] 12,11] 10.93] 14.34 48.0 | 18.00 129 
hata) 58 es wee ae ee 49.1] 93.84] 10.20] 12.40) 10.34] 13.89 50.5 | 17.80 127 
dlls Gudoocoseeecoudese 47.2] 94.511 9.96] 13.38 9.25} 13.09} 51.8] 19.22 127 
TANI STS Seep cee eee be 48.2 | 94.72 9.82 | 13.43 9.06 | 12.91 52.2 | 19.30 125 
Septem bere. os 7202 49.7 | 93.42 9.02 | 13.39 8.69 | 12.25 61.3 | 15.81 119 
Octobersere ssseee seo: 51.5 | 93.43 8.65 | 12.87 8.46 | 11.47 50.6 | 13.88 114 
INOVeTmbeneeee seen: 56.0] 93.27 8.65 | 12.65 8.35 || 11045 51.0] 13.36 113 
Mecemipenveyee ee se 60.0 | 95,54) 8.63] 12.67] 8.53} 11.85] 51.6] 12.66 113 
1920—January.......-------- 61.3 | 94.42 8.99 | 12.89 9.34 | 12.91 53.3 | 18.36 118 
February ool! BSS Ih CO ZAr 8.98 | 13.12 9.97 | 14.08 52.5 | 18.62 123 
AVE nia eee ree See 55.9 | 94.94 9.08 | 12.98] 10.25] 14.17 51.5 | 18.59 127 
VAM rei tera Ns 56.1} 95.36 9.20} 12.72] 10.66} 14.63 HIB) aah) 131 
May....-....2-..+..--- | 57.6 | 94.56] 8.97] 11.69.) 10.34] 14.26) 50.3] 13.44 132 
TWIN. Sd SAA Reet 53.5 | 94.56 9.32 | 11.68 9.13 | 12.82 38.6 | 13.18 130 
Ite ae, a ates elena ee 51.6 | -91. 23 8.93 | 11.44 8.21 | 11.79 29.5] 13.65 127 
PNUISUIS Ue eee cisiceeiis 52.0; . 90.50 8.56, 11.64 7.54, 10.84 28.3 | 13.59 124 
September-...........- 52.3 | 89.40 8.29 | 11.88 7.24 | 10.31 28.0 | 18.98 119 
Octobernsyseetet sass ces 54.1] 85.90 7.77 | 11.64 6. 62 9. 65 27.5 | 13.57 112 
Movemibenseer eee se sees 54.3] 77.56 7.15 | 10.77 6. 20 9. 37 24.9) 11.64 103 
December seer er 54.7 | 70.83 6. 38 9. 31 5. 54 8.45 22.0 8. 90 97 
19 Janwalyyeeene 05. cele oe 49.0 | 66. 82 6. 32 9. 34 5. 30 8. 44 19.6 8.72 96 
JECT pabeooadoaue 45.0 | 63.44 6. 02 9. 08 5. OL 7.76 19.8 8. 58 98 
IM EY (ODE he eae ey 42.1 | 65.37 6. 36 9.05 5.27 7. 90 18.9 9.13 101 
ANT OVS Les es ee ge a 40.4) 64.35 6. 08 7.73 5.11 WD 17.9 7. 96 100 
Meyers ene es spencers 2 38.6 | 62.63 5.98 7.55 5.11 7.78 16. 0 7.62 98 
UME REA sees od eee see 29.4 | 59.89 5. 65 7.43 4,74 7.59 15.4 7. 22 98 
Tiyan ee So OM OMG S 12! >. SIs ARM PN a | Degen Pa oe eg ee 
Yearly averages: 

GIS 3c saa EeEA See 26.0] 42.47 4, 81 6. 41 5. 21 6. 40 20. 7 8. 16 147 
TOUTE 65 5 Sas See aR Te 93.4) 43.57 4.47 6. 06 4.14 5. 30 15.9 6. 29 141 
SD ee DT a 26.2 | 45.72 5.11 6.45 4, 24 5. 60 17.9 6. 71 140 
TACT aes eae Ie een 27.0 | 54.75 5. 90 7. 48 4. 54 6.05 16.7 7.49 142 
IQ.» < sseegbososnencsooe 25.6 | 59.34 6. 24 7. 83 4.79 6.31 17.6 7.57 135 
WO oo cee esse scedeee 26.0 | 58.25 6. 01 7. 63 5. 28 6. 85 22.5 6. 59 131 
OG yep ais OU Witine 28.2 | 60.95 6. 48 8.33 6. 31 8.19 27.6 8. 20 131 
UL cl ae cae ae a ee oA i 36.0 | 71.86 8.14 | 10.47 9.50 | 12.23 47.2) 18.59 133 
MLO IIS eps Va eee aCe 43.2 | 83.07 9.45 | 11.88] 10.94} 13.98 57.8 | 15.92 131 
TGIA) os  ns o mM open YET 50.7 | 91.96 9.72 | 12.74 9.59 | 12.98 51.0] 16.23 122 
TINO PA aa peer ese eran 55.1 | 89.54 8.47 | 11.81 8.42 | 11.94 38.1 | 13.02 120 
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INDEX NUMBERS OF PRICES PAID TO PEOBUCERS OF FARM 
PRODUCTS IN THE UNITED STATES. 


The price of each farm product in each month as given in Table XVII is 
divided by the five-year average before the war for that product. ‘The resuiting 
index numbers are given in Table XVIII, pages 47 to 35. 

These index numbers may be compared directly with the general price level 
as shown in Table Ii, page 3, and may be compared with each other, or with 
prices of any other commodities. They are used in making the curves shown in 
figure 18. Yearly averages are given at the end of the table. 

Table XViil may be continued by obtaining the price of the farm product 
in question from the Monthly Crop Reporter and dividing by the five-year 
average for the same month before the war, as given in Table XVII. 

The weighted average is obtained by multiplying the index number for each 
farm product by the figures given below, adding the results, and dividing by 
100: Corn, 6.1; oats, 2.5; wheat, 12.7; barley, 1; rye, 0.4; buckwheat, 0.2; flax- 
seed, 0.6; beans, 0.7; broom corn, 0.1; cotton, 16.9; cotton seed, 2.8; hay, 2.5; 
timothy seed, 0.1; clover seed, 0.2; cabbage, 0.2; onions, 0.2; potatoes, "3.2; 
sweet potatoes, 0.7; peanuts, 0.4; apples, 3.5; chickens, 1.8; eggs, 4.3; butter, 
11.3; milk cows, 2.4; beef cattle, 7.1; veal calves, 1.2; sheep, 0.8; lambs, 0.8; 
wool, 1.5; hogs, 9.5; horses, 4.8. These weights are based on sales as indicated 
by the Census of 1909. Deductions were made for seed and farm use. In some 
cases one product representative of a class of products is given a weight repre- 
sentative of the class. To be exact, the weighting should change each year and 
each month, but the weighted average figure is little affected by differences in 
the weights. In fact, the unweighted average is nearly always practically the 
same as the weighted. . 


46 


PRICES OF FARM PRODUCTS. 47 


TasLe XVIII.—Index numbers of prices paid to producers of farm products in the United 
States. 


{August, 1909, to July, 1914—100.] 


3s Buck- lax-| “s 
Year and month. | Corn.| Oats. | Wheat. sie Rye. ence Bs (Beans. | Broom e ae (Caio 
1909—August........- 107 117 118 101 107 106 SOR Se Cea IN yk COONS Mey epg 
September.....- 100 108 109 92 101 104 Ag Eee aes Sys Gale sets 
October....-..- 99 106 108 88 101 104 TAR Hea ee Vy TO) 2. Weise 
November......| 101 | 107 113 88 102 102 ee Seema eeieeee ESP eee ae 
December---...- 101 106 115 89 101 100 95 (Xo) aaa BUI Sal | ee 
1910—January SE Seceee 107 111 118 94 105 99 106 99 184 DEGAS eek 
February-..---- oe alas) 114 118 93 105 101 113 100 191 iGo ee ee 
Marche. 508. oot 109 115 118 96 107 100 111 100 190 PSE Ses eee 
ADEM oc ees = 55 105 113 118 93 106 102 112 99 194 AAS Eee 
E Wisden see eEeee 98 105 111 87 104 97 119 96 199 US Seen 
dibiat. ae oe ee 96 103 107 &6 102 97 111 99 168 bb2e| See 
UVa estecete esse 96 101 109 88 103 99 110 102 187 LOGS eras 
Awgust.. 2.2... 95 97 109 90 101 96 125 101 146 WETS eras 
September.-.... 93 98 109 96 104 98 131 101 134 118 126 
Octobert 43... : 90 94 107 3 i01 99 141 99 108 110 128 
November.....-. 85 91 102 92 99 94 138 96 99 116 122 
December..-.... 84 90 103 95 100 94 145 98 106 116 118 
1911—January........ 83 86 101 98 103 93 136 $8 79 117 120 
Pebruary--.....- 82 84 101 201 100 91 137 100 78 117 117 
Merreh sees. 524 | 81 82 96 100 101 91 138 100 74 112 115 
AN) oval ie eh ye eee 80 80 94 107 104 90 135 100 70 11zZ 115 
IIE) eee ae Seeeee 80 81 94 114 105 90 137 96 81 413 113 
3/(bi sas AOS eeee 81 83 95 114 106 e 128 95 77 115 107 
dl \ ane oe oneee | 87 90 96 114 106 92 123 97 71 143 106 
AUEPUS Gates 21 93 94 91 114 103 98 i 98 74 106 104 
September...... 93 103 97 129 108 100 122 100 88 97 87 
October: 32-22: 97 110 101 135 111 97 123 100 121 84 80 
November....-. 105 115 103 141 115 104 127 105 128 74 80 
December-......| 108 118 102 143 117 104 114 108 123 72 UU 
1912—January........ 107 117 101 141 116 104 115 106 97 68 76 
Bebruary.-.-.-- 109 120 101 143 116 104 112 107 83 74 77 
INTACT mes cae 110 124): 102 145 117 109 106 i 94 79 82 
PASE eee coca 114 128 104 144 117 107 110 108 96 81 82 
ICR aE Se Sc eeeeee 123 136 iil 148 117 109 103 iil 83 87 85 
bus hser BH oSeees 122 132 113 141 117 112 117 113 88 87 88 
Tibys- ae eecsee 117 126 113 133 116 109 118 107 89 88 89 
PATEBUStBo ee soe 112 104 98 110 106 107 104 107 86 96 92 
September..._.. 109 90} - 983 90 99 104 97 106 74 93 85 
OCiObEerere ese 103 87 95 90 97 97 89 103 70 93 86 
November...... 95 88 95 89 95 93 80 101 71 90 89 
December.....- 85 84 88 83 93 94 72 103 65 98 98 
1913—January.-....... 84 84 87 82 89 95 66 100 48 99 100 
February.....-. 85 82 89 81 95 98 64 99 54 98 100 
Marehi. 2283. 2. 86 83 91 78 88 95 68 96 54 95 97 
Doi ae eee 86 82 89 75 87 95 66 96 55 95 96 
Wiley agae Gee ees 88 83 90 74 87 98 65 96 53 92 97 
diiseteeoe HASEEDeE 90 86 91 82 87 94 66 97 68 91 98 
UU i/goneaereaeat 91 90 93 87 87 92 68 97 59 91 100 
A EHASt a2 8 2k 93 88 85 84 83 93 71 94 94 92 103 
September...... 106 101 88 93 88 95 76 92 102 97 102 
a Octaber. -...5.. 111 103 89 94 90 103 74 99 102 110 105 
; November....-.. 115 99 87 91 88 107 71 99 103 107 108 
December.....- 121 103 93 89 89 108 75 95 105 100 108 
1914—January........ 120 102 93 85 88 108 77 96 91 95 104 
February....-.. 115 99 91 82 85 106 75 94 92 106 
Mirrehry. = sane 114 97 93 81 87 106 76 94 87 102 106 
NDE oda see cet 114 98 95 80 87 107 ae 96 85 96 106 
WAVE bse ssc 111 96 93 76 87 106 76 102 85 97 105 
ahitres a ase 111 96 93 76 88 104 78 97 98 98 108 
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TaBLeE XVIII.—Index numbers of prices paid to producers of farm products in the United 
States—Continued. 


Timo- Sweet bean 
e Aas Clover} Cab- «| Pota- Pea- | Ap- | Chick- 
Mearand montis Hay iy seed. | bage. | ON!0MS.) i o9¢ pe nuts.| ples. | ens. | 288s 
1909—August......... ate oConoG| Fccaso6| SRCEEES| Hdcosess 96) stiae = oS aeefeee al eens 96 110 
September.....- aT eee) boca ce Sts] ee in rarer 90 Il aeccd eee  eee 96 106 
Octobers<-2- 2-2 SSalNsaenee cmemeecl| acc - - <1 Deere aie 93 | o.62 See cealeeseeee 97 100 
November...... 90} Set aac sete =| «Jen oo <l| seeistalcts LB pabadeel aoc dead lasoosk- 97 98 
December =.=. - Sil eoeee Seek eee|| ess = a 91 88 98))| Hees 116 101 95 
1910—January.......- SOU Ssse eos 92 111 91 89 95 107 110 102 103 
February <2. -- 04:|-eueces 88 114 88 86 92 110 106 102 110 
Marche-' suaacc. Eifel Bsdcoee 85 i14 77 82 91 104 104 | 104 107 
ADU ces tisielaes 95.) seee ser 81 112 81 70 89 108 100 103 109 
Mayes ect elticaiare OL acetate 79 129 79 55 85 106 98 105 111 
JUNCE eee ee 88i| 222252 80 90 84 54 83 104 97 105 110 
Jilysee: Sees 90 |-s2o22 80 89 85 54 82 102 92 103 109 
ATI SUSb sees 95): |-s2¢ nec §3 90 95 73 81 92 96 104 101 
September...-.. 99 103 94 112 100 91 87 94 103 103 102 
October2-=22 =: 97 108 93 107 95 98 92 98 105 100 102 
November.....- 97 110 89 og 96 91 94 102 109 101 100 
December...-.-.. 99 112 90 96 99 90 94 E98 106 99 97 
1911—January..-...-..- 100 110 92 92 98 86 96 96 111 98 103 
February....-.- 98 115 89 82 92 84 96 102 114 97 84 
‘Marche ieee oe: 96 121 89 67 88 83 96 100 112 95 77 
Aprile! isos 94 125 90 65 94 8i 98 98 115 94 87 
Mayilscetseeeeee 96 127 92 64 99 90 102 98 114 93 88 
Jimers ot See 100 132 97 102 106 91 103 100 112 93 87 
Julye see ces 110 140 99 114 100 130 108 98 113 94 85 
Auguste secs 122 167 106 118 110 154 110 108 107 96 89 
September.....- 120 182 116 112 105 145 110 106 100 96 91 
October sese2s-2 118 185 119 107 104 128 109 98 95 94 91 
November...... 118 185 120 110 104 125 105 96 91 92 93 
December..-.-.-. 117 183 120 117 113 129 106 96 85 90 86 
117 187 122 112 114 135 106 93 92 92 100 
120 185 129 124 124 144 108 96 93 94 iil 
122 180 134 154 140 152 112 104 93 94 114 
129 176 133 155 138 172 118 98 95 94 104 
133 173 132 13 136 183 121 100 99 94 102 
132 168 129 110 123 172 120 100 96 94 j 100 
119 152 119 89 93 139 122 96 93 92 100 
106 82 108 90 95 98 112 102 95 97 100 
99 57 107 72 90 82 102 100 91 97 100 
96 52 108 73 87 74 100 100 86 99 100 
96 49 105 76 85 75 101 102 82 100 102 
96 49 102 74 84 82 102 100 78 101 100 
1913—January........ 95 48 105 75 80 81 102 100 76 100 91 
February......- 90 45 109 65 69 81 102 92 74 100 87 
March) 25 eeeaae 838 2 108 55 65 78 102 98 74 99 90 
ISDE: sey eet oe 86 42 113 56 62 74 99 96 73 101 96 
Mayes) ec 28 85 43 113 73 67 69 96 96 73 100 96 
HNO. s Pees ee 86 44 107 90 76 80 96 96 79 102 101 
Willys. vhasesene 87 49 110 103 84 67 98 100 91 102 102 
INU PUISt ES seem 92 51 103 102 100 78 98 100 102 106 99 
September...... 97 53 83 103 105 94 101 102 106 107 102 
October ===. -- 100 54 80 114 112 107 99 102 113 108 106 
November...... 100 56 85 115 116 114 99 96 118 108 108 
December...... 102 57 87 112 115 iil 102 104 116 107 lil 
1914—January.......- 100 55 89 lil 117 109 101 102 11 107 104 
February......-. 97 54 85 115 125 106 101 96 113 107 108 
March. i s.2---- 97 57 85 109 130 106 99 98 116 108 113 
ATI Se wenisses 95 55 83 110 125 103 96 98 116 107 103 
Miayincst dence ce 95 57 83 95 118 103 97 104 116 106 101 
WUINC races sere sce 94 56 88 108 112 103 98 98 115 106 104 
JULY eee ct 94 59 91 104 139 110 90 102 111 107 105 


Sal SA, 


PRICES OF FARM PRODUCTS. 49 


Taste XVIII.—Index numbers of prices paid to producers of farm products in the United 
States—Continued. 


i Weighted 

Year and month. | Butter. pis Beet, pool Sheep. | Lambs.| Wool. | Hogs. |Horses. ea 
products. 
1909—August.-....- 88 Sedabosdllbacooson DoeeSsee Bigeod= 5c) |h65ce5eq) serene: ||P aesedos||-Seseors 101 
September - - Gee sAdeccleoeecoes Socoseed bocos+-2|lkooase4n|laeonsedalscseasedligcsssuse 99 
October....- U3 eseoct eclloquvenge | squpdoEE|eaadco=clasoso0ealoneogcu|lsocadanu|lsoedeac 101 
November. - ls) |lootaoaddllsoaueacdlloos¢ododlbcace 2 co|looscoosel booaeanallpuooosed||sebaaoes 105 
December... OSpleseeae sf CPE eases 121 127 134 HEL Ea es es 106 
1910—January..... 101 87 93 95 122 101 132 110 101 107 
February... 103 85 91 93 112 111 133 111 103 107 
Menchesaaes 102 85 92 95 118 118 133 121 104 108 
FACT: ae ees 102 85 97 97 120 116 124 122 105 107 
Mayes 103 86 95 96 117 112 128 119 103 104 
June ee aes 103 88 96 97 115 113 lili 118 104 103 
dibthyoceeasae 102 87 91 95 120 110 109 112 104 | 102 
August...... 102 92 91 95 109 103 111 107 103 102 
September. - 104 91 91 95 113 107 104 110 102 105 
October..... 102 91 91 94 112 108 107 110 103 103 
November. . 101 91 89 95 112 104 106 109 104 103 
December... 99 90 90 95 102 95 96 103 103 101 
1911—January..... 98 95 91 96 97 99 94 106 103 102 
February - . . 89 93 89 94 95 91 94 99 101 99 
March....... 88 $3 88 94 93 88 90 91 101 96 
PACT eee 89 91 85 88 90 89 87 81 i101 94 
Matyas cenoaee 87 90 83 86 91 89 83 79 101 94 
June fee. 5h! 86 88 81 84 89 87 89 79 100 98 
JUliveeeeneeee 89 87 80 85 92 89 8&8 82 98 94 
August...... 93 91 86 90 92 95 91 90 99 97 
September. - 95 90 87 90 92 92 92 87 98 97 
October..... 93 90 85 90 88 87 92 83 98 94 
November. . 94 89 87 91 88 88 92 84 99 94 
December... 98 89 89 89 83 83 83 83 98 94 
1912—January..... _ 99 91 88 89 85 90 88 82 96 93 
February... 107 91 90 90 88 87 88 81 96 97 
March: - 2-2 105 90 90 88 86 86 90 80 97 98 
Asp rile eee : 103 91 94 92 90 93 96 89 97 101 
Maye. 252508 105 92 97 95 96 95 100 94 100 105 
June. .2. 2222 106 92 96 94 95 96 107 93 100 105 
dwn soeeson 102 93 97 94 92 94 108 92 100 102 
August...... 102 99 106 100 99 102 107 97 99 100 
September. - 100 100 105 101 96 100 110 100 99 98 
October....- 100 100 105 101 100 101 109 104 100 97 
November. . 161 99 104 100 98 101 110 101 101 96 
December... 102 101 108 102 94 96 100 99 101 96 
1918—January..... 100 105 107 104 95 104 101 96 101 95 
February... 101 108 109 107 102 107 101 101 102 95 
Marche eens: 106 110 1il 108 104 105 } 98 103 |- 101 96 
ASP hee ere) 109 112 111 109 102 102 98 105 101 96 
Mayen cscs 109 111 109 109 99 103 92 103 101 95 
Jume.-....... 109 111 iil 111 102 101 89 106 101 97 
Jualyaeerecece 108 112 112 111 92 99 91 108 101 97 
ATI USG enone 107 118 116 114 100 100 90 107 $9 98 
y September - 107 119 116 114 99 101 93 103 99 101 
October...-. 107 119 119 114 100 103 92 103 99 105 
November. . 106 “121 120 1i4 103 106 92 105 99 105 
December... 104 119 121 115 100 - 99 87 103 99 105 
1914—January..... 103 123 120 116 102 106 85 106 99 é 103 
February - -. 101 124 121 117 103 104 85 109 97 103 
March....... 100 121 119 114 100 101 98 105 96 103 
pASpTileas cscs 98 121 114 114 98 100 93 103 95 101 
May...- 96 121 115 115 98 100 97 105 97 101 
didtaY)s caeooes 97 121 116 114 99 103 105 104 94 101 
YW emeagoaas 100 122 120 116 104 108 106 106 96 102 
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Taste XVIII.—IJndex numbers of prices paid to producers of farm products in the United 
States—Continued. 


September. Spce| 246 158} = 239 185 227 222 181 297 231 192 


October..---..-- 258 161 229 188 236 215 185 328 270 193 
Novembher.....- 237 162 | 226 184 234 219 178 329 305 226 
December...... 224 175 233 188 233 228 185 312 318 227 


| 
Cot- 
_ P sus, | ee Bar- Buck-} Flax- Broom) Cot- 
Year and month. Corn. | Oats. |Wheat. ley. Rye. wheatlisccae Beans. finan | ion es 
1914 August-.......- 109 | 86 S4 74 83 104 90 113 94 99 103 
September... ..- 114 108 106 88 106 | 198 83 109 74 71 67 
October-s2 2262 TSS hen a. |f7 107 85 110 | 109 77 95 67 64 73 
November-..-.- 114 112 110 86 1li 111 71 102 68 52 67 
December-..-...- VS ibe tale 115 90 | 121 109 79 107 66 56 81 
1915—January.......- 114 | 117 123 89 126 110 83 117 64 54 87 
February. ..--.- 122s Ve 2127 145 99 138 118 96 136 76 61 106 
Mar chien aesteae 124 | 130 150 108 147 121 91 133 65 60 100 
Aprilesrsceeecer IDA TS ay 148 101 138 118 97 128 68 65 100 
MaYiesieecs obke 120} 130 155 88 141 116 96 129 75 72 98 
JUNCH= Hoe eee 115 123 145 96 133 115 97 124 86 68 | 95 
JUOLYAeA see seee 12a ah? 118 91 130 117 91 | 129 82 68 93 
August: ...-2-5: 112 106 LT, O4 121 115 86} 119 86 65) 103 
September....-- 109 | 98 108 87 120 110 86 120 72 70 101 
October... -.2-2- 104 89 104 77 113 103 89 129 86 93 161 
November. ..-.. 100 | 91 105 83 119 112 98 136 95 | 96 164 
December...... 101 95 107 85 117 112 109 147 115 93 | 163 
1916—January........ 107 102 118 90 119) td 115 154 101 93 | 168 
February. ...--- 112 113 128 97 121 114 123 155 101 94 | 167 
Marches. soescee 113 106 116 95 |- 120 118 117 153 99 90 | 165 
ApHlietsscct ace 113 104 1li | 89 115 115 117 156 91 93 | 168 
May oe ae Sees 112 103 114 92 116 116 109 157 101 91 | 168 
JUNE sees see 109 101 | 10 92 114 115 101 161 113 96 163 
July es . Roe 109 97 106 | 97 115 118 97 221 107 88 168 
AMPUSU so 2 eee 112 94 118 98 114 114 106 205 124 101 180 
September......| 117 li 150 123 140 117 114 204 124 120 198 
Octobers- =e. 121 115 156 126 145 126 120 196 168 128 226 
November.....- 138 128 179 138 160 146 141 248 178 149 269 
December..-..-| 156 138 186 145 171 161 155 258 195 161 258 
1917—January.-.-.-.- 155 134 172 142 166 166 155 254 179 139° 240 
February. .-.-....- 161 140 185 145 170 161 148 273 195 138 234 
Marcher: ack sn 167 142 | 185 154 176 177 146 298 202 128 239 
ZA pTAE sce see 183 152 203 159 187 178 154 337 216 145 246 
MayiqiSoo-csece 233 172 274 185 228 206 171 394 252 150 247 
JUNese2 See 236 167 274 185 249 243 170 389 248 159 261 
July es eee 238 165 252 174 245 265 166 351 202 194 255 
PATI SUSGHs occbeee 278 172 251 189 243 243 162 325 318 194 289 
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TasLE XVITI.—Index numbers of prices paid to producers of farm products in the United 
States—Continued. 


Timo- Sweet ; 
r, Clover} Cab- . Pota- i Pea- | Ap- | Chick- 
Year and month. Hay. ae seed. | bage. Onions. toes. pore nuts. | ples. | ens. Eggs. 
1914—August-.....--. 95 62 96 83 131 99 101 100 102 109 105. 
September...... 98 67 104 87 104 94 99 104 91 109 110 
October-ee-seee 96 63 95 89 90 94 103 96. 82 108 107 
November...... 93 63 93 83 85 87 100 96 74 106 100 
December...... 91 59 92 81 92 79 102 93 70 106 100 
1915—January.......- 89 70 95 80 86 79 101 98 70 105 107 
February. F 90 68 91 78 87 77 98 90 69 106 iil 
March eenee nae 91 68 89 74 80 75 97 88 68 104 99 
Aprile ert eis 91 65 86 98 82 70 97 90 67 103 97 
WE facaseaeeGae 90 66 86 118 79 73 98 98 70 103 102 
dIBTAC sccassona0nn 91 67 87 97 82 73 101 92 74 103 $9 
Uy eee eceeiscts 90 66 89 76 76 70 97 92 83 103 101 
INTEB Roce aoo6es 90 65 87 77 82 64 89 92 89. 104 98 
September...... 88 72 97 72 84 63 91 92 84 104 98 
October=-.--.<. 86 73 111 68 97 71 86 91 87 | 103 101 
November...... 86: | 78 112 71 96 100 83 91 91 105 104 
December...... 87 78 113 69 100 100 87 91 81 107 103 
1916—January........ 86 82 115 69 110 113 83 93 82 107 103. 
Hebriamyasseses 88 81 111 67 112 134 85 90 85 109 102 
Marche ee ease 89 81 112 74 109 141 - 88 92 85 109 99 
Aprile eee ess SO 85 109 74 98 143 84 92 83 110 105 
Mavs eas. 92 80 105 90 95 136 82 94 80 112 108 
dhe onkcooass 93 82 104 94 106 142 87 SO 86 114 114 
ily eee xrays 92 79 103 84 120 | 188 86 90 106 116 118 
August... 5 87 60 100 108 128 108 90 94 102 118 119 
September...... 86 61 98 125 124 137 F 96 92 109 120 122 
October_....... 84 61 98 162 134 162 99 94 116 123 128 
November-..... 86 60 107 191 156 222 106 96 115 128 127 
December...... 92 63 107 195 176 236 119 102 107 133 128 
1917—January........ 93 65 107 234 202 235 115 107 104 130 127 
February....... 94 63 105 314 317 262 115 108 107 135 136 
INFIKEO = eo conee 96 66 107 362 400 360 127 115 114 138 157 
AO hooae eae) 104 67 107 373 291 345 133 124 116 140 151 
Ie = ee oe ee 114 75 110 350 306 402 144 147 122 148 180 
JUUMC Reraeneeee 119 78 113 211 244 395 156 148 128 148 186 
ubyeo see se 116 78 118 126 165 334 153 149 148 145 169 
ATIPUStese sae oak 114 83 116 104 148 193 134 147 161 146 171 
September-..... 117 90 124 102 144 175 142 138 151 148 174 
October. ....... 121 97 137 121 161 177 138 130 149 156 170 
November...... 131 87 150 194 179 210 146 154 15: 158 155 
Decemiber....-. 140 92 153 146 177 199 155 154 143 164 145 
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TaBLe X VilI.—index numbers of prices paid to producers of farm products in 
States—Continued. 


Yearand month. 


1914— August... .2.....--- 
September......... 
October: S222 0. Yk 


November........- 
Decembere:.....5-: 


1915—January.-...ccccecce 
HE DLUBLYi-e acc scene 
Marchius tecetsct ee 


ATISTIS (RS! Sy ee ee 
September......... 


Octoberaies. sosese 
November. . 
December 


1916—January...........- 
BRebruacy 224. see 
Marchsiet ace cceece 


October area ce 
November......... 
December.........- 


1917—January............ 
HMebruary.c2s..22 23 
March gest. oo bei 


IMISUSTaosticee cece 


Miik| Beef | Veal 

cows.| cattle. |calves. Sheep. 
AI D7 | eploselanatls 
WOT 495 | dor * 113 
196) |°.) 122). 117-| 115 
WDB He 120 |-o V5) -a113 
PDD 122 |e TASH pad 
124} 119] 113] 108 
121416 | 201d 3:| 018 
119 |. 112). 108] 112 
117} 108] 108} 110 
UNS 111, | 119s oe 
WSs lis | yatta 14 
T2384 114 ox 117) 217 
186: 1129) Ao TAS ee 20 
125| 119) 15] 119 
124] 119| 116] 124 
120 117} 114 125 
ATS 117 ld 20 
122 |. 116 | 3113) 120 
121 117 |) L1G) 32130 
1297) 2. 120. bes WZ 138 
123} 121} 118} 130 
123 1. 21997|2: A198: 134 
124 | 197 | 194) . 138 
TQ) 127 he Oa 139 
132 | 128 (1304. 144 
131 129 129 147 
131 | 125] 126) 4148 
131 129 128 154 
S23 |i 133535 180i ena 5d 
135 | 136] 135{ 159 
138} 144) 1464 180 
140} 150] 144] 192 
146} 156| 155] 191 
4 158 | 159} 205 
1471. 159 |. 157]. 207 
148} 156] 160] 204 
156 | 161] 160] 216 
158 | 165] 163] 236 
160] 164] 163) 245 
157} 164] 158; 246 
159| 167| 163] 234 


|Lambs. 


Wool.| Hogs. 
107 lit 
109 108 
107 101 
107 101 
100 96 
101 93 
109 89 
122 85 
126 85 
124 94 
135 95 
138 94 
136 91 
137 91 
134 97 
134 91 
125 87 
126 90 
131 99 
139 106 
146 108 
157 116 
164 115 
163 116 
166 118 
167 123 
170 118 
174 126 
166 126 
172 130 
177 145 
196 166 
216 179 
246 190 
285 189 
310 184 
313 195 
319 209 
328 219 
apa 220 
313 227 


Horses. 


the United 


Weighted 
average of 
31 products. 


102 
100 
97 
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TasLe XVIII.—Index numbers of prices paid to producers of farm products in the United 
States—Continued. 


Year and month. |Corn.| Oats.) Wheat.| Barley.| Rye. ee Haas Beans. Broom Cotton. Cotten 
| 

1918—January....-... 232 192 231 207 239 230 192 381i 242 235 308 

February.-.... 233 199 225 207 240 228 191 319 247 243, 305 

Mar chats 255 215 228 256 281 238 201 319 230 244 307 

ANrostllas eae oe ...| 247 220 228 265 324 236 219 317 211 256 300 

NY EN hes eee Ss OO 241 209 227 244 307 241 212 294 206 226 7 BB} 

umes 225 187 223 210) | 2255 252 207 272 247 216 301 

ditlivopaesaseoss 222 183 232 193 235 254 209 256 245 225 299 

UCTS Gee 226 171 224 182 223 247 244 273 239 222 313 

September.-.... 233 180 234 170 223 257 228 252 288 264 327 

October....... 235 184) 235 158 214 250 229 242 265 263 315 

November..... 227 179 233 157 212 246 201 245 211 242 313 

December.....) 239 186 237 151 213 238 212 217 195 226 298 

1919—January....... 249 184 234 149 211 231 202 221 164 233 296 

February-..... 232 163 232 136 193 223 181 204 137 204 295 

Marchese. 227 156 234 136 185 210 188 202 166 194 288 

ANyoyal ae oe 241 162 241 144 201 207 201 203 142 198 283 

Mayes 251 172 257 160 216 202 205 185 152 206 283 

Muinesae ea 253 170 252 169 196 219 222 190 118 232 291 

discos hoaosue 255 170 254 177 192 204 265 185 124 245 299 

August........ 271 176 238 196 204 213 322 192 128 260 338 

Septem ber-.._- 260 183 230 194 194 216 309 194 148 248 299 

~ October.....-.| 227 177 239 190 189 225 263 187 162 259 320 

November..... 216 180 241 194 180 215 230 198 166 302 350 

236 188 250 200 189 210 274 197 185 293, 317 

241 203 265 213 213 213 268 209 158 292 319 

247 209 264 215 212 218 267 201 119 297 316 

245 211 255 206 203 220 272 198 124 292 302 

255 224 264 218 215 226 263 201 138 301 303 

262 239 280. 226 254 231 254 192 146 299 310 

274 246 284 230 250 238 240 194 161 293 302 

J 268 251 290, 231 261 257 215 194 118 294 287 

ATTOUStyeeeee eee 232 191 255 200 230 233 181 186 146 294 221 

September..... 219 180 249 176 237 238 173 170 120 255 144 

October.. Sees 179 157 245 150 225 222 168 152 126 211 138 

November... --- 141 143 212 135 197 186 144 147 127 160 125 

December....-- 119 124 168 117 179 184 110 133 100 115 91 

192i1—January.....--- 115 118 171 105 175 178 101 131 68 93 87 

: February 105 106 167 90 181 167 91 128 69 97 90 

107 104 165 90 176 164 87 133 69 83 85 

101 97 150 85 163 151 82 123 66 76 76 

92 8&9 123 76 146 159 71 120 66 75 7 

92 91 140 80 153 153 83 122 $4 77 78 

90 85 128 82 144 146 ST ae ora oe eichers AON eee 

97 103 111 92 103 98 122 99 159 VAT aceisee 

89 94 98 118 107 95 128 100 89 T 103 102 

109 111 102 121 109 104 102 107 83 86 86 

96 90 89 84 88 98 69 97 75 97 101 

113 101 97 82 95 107 78 100 83 86 94 

113 113 127 92 129 114 93 128 81 72 114 

118 109 133 107 129 123 118 189 125 110 192 

218 158 227 173 216 210 167 324 245 174 271 

235 192 230 200 247 243 212 276 236 239 307 

243, 173 242 170 196 215 239 197 149 240 305 

224 198 253 193 223 222 213 181 132 259 238 
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TaBLe XVIIi.—dndex numbers of prices paid to producers of farm products in the United 
States—Continued. 


Timo- Sweet 
= : Clover| Cab- : Pota- | Pea- | Ap- | Chick-| 
HESEIE eG Selva ey any seed. | bage. Onions. toes. pee | nuts. | ples. | ens Eggs 
| 
1918—January-....-..-- 154 95 162 162 174 193 149 152 133 167 156 
Pebruary. =... 22: 157 96 174 181 162 187 148 147 136 172 188 
Marchese 159 94 181 153 124 180 163 154 134 178 188 
. 2D Nop at aay Sect eae 154 91 184 146 106 136 163 166 133 172 182 
\} Mary Pi ass 147 93 175 150 104 115 158 167 126 168 186 
Jumet as eee ee peetat) 89 175 147 110 109 155 152 129 169 178 
Suilyes ee coe 134 94 165 133 134 128 146 153 147 178 184 
ATIZUSt ees eos 140 99 167 141 157 160 150 161 163 193 198 
September..-.-.. 153 104 189 142 165 187 167 173 173 197 191 
October-..)-2/'--|) + 16E 109 218 146 146 208 190 147 186 199 189 
November-..... 167 115 232 145 144 209 191 143 182 200 186 
December-..... 165 114 234 131 132 193 189 133 156 204 185 
1919—January........ 170 116 241 130 130 185 181 130 152 203 193 
February......- 165 115 231 129 137 174 172 141 156 198 184 
hee | March ieee sees 165 112 235 145 168 164 176 146 162 198 154 
iT Apr ee paves 170 114 255 186 159 155 173 138 176 204 201 
Mayeen ce eases 182 122 259 231 177 171 179 147 183 214 220 
JUNE cece 189 116 257 193 186 175 181 148 193 218 231 
JULY seek woes 181 115 261 165 190 173 174. 161 193 212 220 
AIP USt ase ener |. UH 117 268 178 215 218 174 165 222 221 226 
September...-..- | 181 124 289 178 197 235 188 173 227 222 215 
Ogtobersssastse \, tes 128 304 195 200 238 183 172 239 209 203 
November. -..-.| 168 126 308 200 214 250 189 198 240 204 213 
December. ..... | 165 135 313 224 246 261 186 198 220 208 208 
| 1920—January-.-...-. 175 143 313 255 273 285 176 215 221 211 219 
| February... -.. |} 181 143 331 281 12 331 188 214 208 221 216 
March aice et | 185 138 331 281 274 364 197 233 214 227 217 
| 
EAD Litem er | 190 137 331 274 271 434 200 218 227 233 227 
i Maya neater: ail 98, 136 315 314 250 566 210 229 233 232 224 
Fa era arte aee | - 202 137 288 226 210 607 226 215 242 231 222 
| 
| Tily soe ok 197 | 131] 286] 184 168 | ©520 | 233 | “216 | 9 274°) seo 220 
AMBUSte sae 184 114 220 156 168 343 232 173 252 234 230 
| | } September...._. 175 96 202 117 175 232 215 167 192 230 231 
October...-..-.| 166 87 151 132 162 195 191 123 185 228 2 
November....-. hae iG3t 83 135 122 145 194 160 115 170 208 224 
! | December...-.. 145 86 114 114 131 188 158 102 133 207 218 
a | 1921—January-......- 138 81 121 113 131 168 144 96 122 193 206 
| a February...-... 127 70 112 103 116 146 141 84 125 201 189 
i Miarehnn2 325.2: 119 73 114 91 96 126 137 83 120 197 136 
ATO TI a Sees 112 69 Vil 100 77 114 137 70 117 193 119 
| Maye 2 107 70 113 144 82 98 130 69 116 184 121 
Hy dibkauesaageoousss 102 75 112 167 110 97 134 7. 138 175 116 
He | Suilyeeeeaseee ne TOS. Se coseal|s: appl pxsouod aecooce 94 136) Sees 166 177 132 
Yearly averages: | 
O10 ee eden O94 sae 86 105 89 78 89 102 102 103 105 
HW HL OL iN es tpn See ee 107 148 102 101 110 103 100 106 94 89 
] A? a tees ee cele 114 126 119 106 109 126 110 99 91 96 103 
THOME A Soe ea 92 49 100 89 88 86 100 | 99 91 103 99 
\ 1 O14 eae Aare 95 59 90 98 114 99 99 99 101 107 105 
i TOTES are coe Lee 89 70 95 82 86 76 94 92 7 104 102 
i) L916 oe ce sasmeece 89 73 106 111 122 151 92 | 93 96 117 114 
Bt) nn OL Gago os see 113 78 121 220 236 274 138 135 133 146 160 
1 | 1 OTQRE os toners 174 120 268 180 185 200 180 160 197 209 206 
L920 Se deseo 179 119 251 205 209 355 199 185 213 224 223 
i | 
| 
I} 
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Taste XVITI.—Index numbers of prices paid to producers of farm products in the United 
States—Continued. 


| Weighted 
1 7 Terrace 
Year and month. Butter. | ate ae py cel _| Sheep. Lambs.| Wool. | Hogs. | Horses. Seal 
| products. 
1918—January..-..- 152 162 165 165 229 239 314 217 94 198 
February... 161 164 167 165 236 231 309 21 93 200 
March....... 168 ‘165 167 164 238 227 321 210 95 204 
INNA co aaoas 160 167 177 173 236 237 333 208 94 204 
IMGiyeeenss 2) 162 170 189 17 248 38 327 219 94 199 
(mhN®)ssHooowe 164 171 191 175 243, 238 328 215 93 194 
dUiWlh/secabooos 167 173 - 189 183 242 233 329 215 93 198 
August...-.. 170 181 191 185 255 258 328 231 92 202 
September. - 170 182 189 185 253 251 339 234 90 213 
October..... 184 180 183 182 248 247 341 224 90 214 
November... 186 177 182 177 244 236 334 229 88 209 
December... 188 179 188 183 212 210 302 228 88 205 
1919—January..... 193 182 191 183 210 220 298 223 86 207 
February... 182 180 196 180 219 221 276 218 85 197 
March.-..... 169 180 195 183 218 226 274 218 86 192 
ATURE ae 187 184 197 189 223 226 266 229 87 201 
May aes see 204 189 197 184 220 222 270 249 90 211 
FUNC ses 209 189 188 183 218 220 289 249 8&8 217 
Juliyaeeeeeeae 206 193 187 199 203 215 296 265 89 220 
August...-.. 207 204 193 204 210 234 298 264 87 227 
September .. 205 199 177 197 204 224 302 211 84 217 
October..... 201 197 170 189 202 214 299 188 81 214 
November. . 210 195 173 188 201 216 302 192 82 223 
December .. 214 199 175 188 191 200 277 183 82 223, 
' 1920—January..... 216 200 178 190 203 223 288 190 85 229 
February... 212 200 176 194 219 237 284 191 86 231 
March....... 216 194 172 188 214 228 275 183 88 230 
JXjos hee eee 221 193 167 188 210 226 285 181 90 237 
Maye ocd 233 191 163 177 208 221 283, 186 92 244 
Die ays eee 228 190 171 173 192 203 221 184 90 246 
DuthyAe ates 225 186 168 170 180 194 169 188 89 242 
August.-.... 223 195 169 177 176 197 162 186 87 225 
September. . 215 191 163 175 170 188 165 187 84 207 
October..... 211 181 153 171 158 180 163 184 80 191 
November. - 203 162 143 160 149 176 147 167 75 168 
December... 195 148 129 138 124 143 118 128 71 143 
1921—January.-.... } 173 141 125 138 115 146 106 124 69 133 
February... 165 133 118 134 110 130 107 121 69 128 
March....... 163 134 120 131 110 127 101 123 70 122 
AN Yolo oscoaos 159 130 111 114 101 117 99 105 68 113 
Meee nobis 156 127 109 115 103 120 90 105 68 107 
ue eee ees 125 121 104 110 100 120 88 101 68 106 


vib any, 


PURCHASING POWER OF FARM PRODUCTS. 


Unchangeable measures of length and weight are now in use, so that no further 
calculation is necessary after the inches, pounds, or grams are known, but there 
is no unchangeable measure of value. The value of gold itself changes and 
money itself follows the law of supply and demand. 

Probably the best measure of the general price level is the index number of 
wholesale prices of all commodities as given by the Bureau of Labor Statistics. 
(See Table IT.) 

Ii the index number for the price of a particular farm product is compared 
with the index number of wholesale prices of all commodities, it is possible to 
determine whether or not the price is relatively high. The index numbers for 
each farm product are given in Table XVIII. If these are divided by the index 
numbers of wholesale prices as given on page 3, the purchasing power is obtained. 
If the purchasing power is 100, it means that the product can be exchanged for 
the usual quantity of other things. That is, if a farmer sold a given quantity of 
this product and used the money to buy all kinds of other commodities at whole- 
sale he would be able to buy the normal quantity. If the purchasing power 
is 50, it means that he would be able to buy half the normal amount. 
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TasLE XIX.—Purchasing power of farm products at prices paid to producers 


oT 


in the 


Plax- Broom| Cot- 
seed. Beans. corn. | ton. 
SORE Suse Rese 94 
LOS SSonoaleeseo 99 
Uh Sesodes eoeade 106 
Sty EE SCO ances 114 
95 OG tee 114 
106 99 184 119 
113 100 191 115 
110 99 188 112 
112 99 194 114 
120 97 201 112, 
112 100 170 113 
111 103 189 110 
125 101 146 114 
132 162 135 119 
142 100 109 iil 
141 98 101 118 
148 100 108 1i8 
140 101 81 121 
141 103 80 121 
142 103 76 115 
139 103 72 115 
143 100 84 118 
132 98 79 119 
126 $9 72 115 
120 99 75 107 
124 102 $0 99 
126 102 1123} 86 
130 107 131 76 
116 110 126 73 
116 107 98 69 
113 108 84 75 
106 lil 94 79 
108 106 94 79 
101 109 81 85 
115 lil 86 85 
116 105 87 86 
102 105 84 94 
95 104 73 91 
87 101 69 91 
78 99 70 88 
71 104 64 96 
65 9g 47 97 
63 97 53 96 
67 94 53 93 
65 94 54 93 
64 . 95 52 91 
65 96 67 90 
67 95 58 89 
69 91 91 89 
74 89 99 94 
72 96 99 107 
69 96 100 104 
74 93 103 98 
75 94 89 93 
74 93 ol 97 
75 93 | 86 101 
78 97 86 97 
75 100 83 95 
77 96 97 97 
81 97 92 98 


United States. 

[Five-year average, August, 1909, to July, 1914—100.] 
mse 
Year and month. Corn. | Oats. | Wheat. ee | Rye. euck 
1909—August....--..- 111 122 123 105 Wi 110 
September ..... 103 111i 112 95 104 107 
October......... _ 101! 108 110 90 | 103 | 106 
November...... 1023/08) 9) 114 89} 103] 103 
December...-.-. 101 106 115; 89) 101 100 
1910—January ........ 107 111 1i8 94 105 99 
February -..... 110 114 118 93 105 101 
Manchame sae i. 108 114 117 95 106 99 
PATI Snes a sok 105 113 118 93 106 102 
Nias oa G9 106 112 88 105 98 
UM CSS ae eos 97 104 108 87 103 98 
Uv, seer 97 102 110 89 104 100 
PANT OUS Games eats 95 97 169 90 101 96 
September ..... 94 99 119 97 105 99 
October 2... 91 95 108 94 102 100 
November...... 87 93. 104 94 10L 96 
December...... 86 92 105 97 102 96 
1911—January........ 86 89 104 101 106 96 
Mebruanyecesc- 85 87 104 104 103 94 
Wien Aa eee 84 85 99 103 104 94 
IN joa oa eee 82 82 97 i10 107 93 
Ma eae eee ss 83 84 98 119 109 94 
ARDHAE SAS See ane 84 86 98 118 109 96 
Tulysecties ssa! 89 92 98 116 108 94 
EAI SISters ose 94. 95 92 115 104 99 
September...... 95 105 99 132 110 102 
October 2ss-5 25. 99 112 103 138 113 99 
November......| 107 il7 105 144 117 106 
December......- 110 129 104 146 119 106 
1912—January........ 108 118 102 142 117 105 
February....-.- 110 121 102 144 117 105 
NERO Se aGeaok 110 124 102) 145 117 109 
UNTO) alee ee 112 125 102 141 115 105 
Maya shaee see. 121 13 109 145 115 107 
Junew eens a 120 129 lil 138 115 110 
Ji ype eer eds 115 124 111 136 114 107 
SATISUIS tee pene 110 102 96 108 104 105 
September...... 107 88 96 88 97 102 
Octobers=eee- 101 85 93 88 95 95 
November...... 93 86 93 87 93 91 
December. ..... 83 82 86 81 91 92 
1913—January........ 82 82 85 80 87 93 
February....... 83 80 8&7 79 93 96 
WENO NS ooaesee 84 81 89 76 86 93 
LN OHS GSES Se BeOS 84 80 87 74 85 93 
INE Re ae eee 87 82 89 73 86 97 
uments 89 85 90 8i 86 93 
Jet he ce sobea eee 89 88 91 85 85 90 
ATI SUStie sence eee 90 85 83 82 81 99 
September......| 103 98 85 90 85 92 
Ocioberses a= 108 100 86 91 87 100 
November...... 112s = 96 84 88 85 104 
Decempber...... 119 101 91 87 &7 106 
1914—January........ 1i8 100 91 83 86 106 
February .....-. 114 98 90 81 84 105 
MBVIO@lNs sae egonee 113 96 92 80 86 105 
iNprilest oi) Sos 115 99 96 81 88 108 
NE Soc Sop oBeeeS 109 94 91 75 85 104 
SUMO eae 110 95 92 75 87 103 
dhailtiess Gesogsooo 169 $3 88 77 87 108 


Notr.—Index number of prices as given 
_prices as given in Table if. 


in Table XVIII divided by index numbers of wholesale 


| 
| 
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Tapie XIX.—Purchasing power of farm products at prices paid to producers in the 
United States—Continued. 


| | | | 
| | Tim | Clover, Cab Pota-| S¥eet) pea | a : 
> eRe OETE feras olor rt) Cab- ‘ ~ ai p- | Chiek- 
Year and month. | Hay. | one seed. page. | OP2©2S-| toes, vee nuts. | ples. | ens. Eggs. 
| 
| | | | 
1909—August....----- O08 een aes == 2) Sepena [eaeltasias 1008 Sao-ces EResoarlleconccs 100 
September----.. SSD Beeson |e — 2 o> <seemnios Nenad Ch eSeeEee) Sssoned) boacces j 99 | 
October... -.... 90:1 24. ae Seen iS, cy ain Metre | a9 | 
November...... rth eae | am Pe i een O67 ene [OE chee 98 
December ..--.- 8 | ea a Sei ee Se ee | 91} 38 98: |: enlace a aeenOe 
1910—January....---- RO eneeeae 02; [eel 91 89 95 | 107] 10} ez 
February.....-- O4, Sera a ee 88; 114 88 86 92 | 110:| 106} 102 
Mareh . 2.2.2... 06) eeeiaie . 84. |e ets 7 81 90| 103 | 103] 103 
INErhs eee haere Qnaigeren 81 | 112, 81 70 82 | 108| 106} 163 
Mayen eo ueee Qos enenes 80 | 130 86 56 861 107 99 | 106 
JUNO we eene 803 | nee BL |e 194 85 55 | 84) 105 98 | 106 
July... .- =. Sees OTs ems os 8k | 90 fo) 53 83 103 $3 04 f 
iAmetst teens ss se Osa meeeoet 83 90: 95 73 81 92 96 | 104 | 
September-...... 100| 104} 95} 113} 0t} 92 88 95.| 1041 104 
Oetober........ | 98} 109 94 || 108: 96 99 93 | 99] 106f Ot | 
November....-- | O87 112 ot; 101 98} 93) 96; 104] TL; 1638 
December... ---- 10i |; 114 92 98. 104 92 96: | 100; 108 | 101 
4911—January......-- 103 | 113; 95; 95; 102 go; 9%; 9G] 14! OL 
February.....-- ici | 119 92; 85 95 sz} 9¢} 105) Ngt 100 
Narcheeees ste 99 | 125 92: 69: ol, 86; 9@| 103] 115 98 
ACERETE seen eben read E97 120 93: 67 97 84} 10E} 10k; He 9T 
Mayen eee 160:/ 132]. 96 67 103 94 106} 102) 119 97 
Funes 103.|. 136) 100} 105 109 94| 106) 10%) 115 96 
Fiakyece wees ee | 143; 101) 16 102 | 133| 110} 100} 185 96 
iNaetst ese see | 169} 107) 119 1} 156! ITE} 109} 108 97 | 
September..--.- 186; 11S} 134 107} 146| 112) 108) 102 98. 
October. .....-- 180+ 121} 109 106 | 13E; IE} 100 97 $6 
November....-- 18%} 12%] 112 106 | 128; 108 98 93 94 
Deecember..----) 187 122: 119 115 132 108 98 87 92 
| 
$912—January.....--- | 189°} 123) 113 115} 136} 107 94 93 93 
February......- | WSZ|, 130)|) 125: 125 | 145] 109 97 94 $5 
Mareb. 282.1... | is0 | 134} 154 140 | 152; 112} 104 93 g4 
IN prpil ees age erie): 173 | 130, 152 135{ 169}; 116; 96 93 92 
Mayouste ks iien 17G| 12 136 133 | 179} - 119 98 97 92 
ER utO ek ea a 165 |}. 126| 108 121} 169; 118 98 94 92 
Puly cece eee 149} 117 87 ot} 136} 120 94 ot 36 
IME US bee oeeici=ise | 80 106 83 93 96 110 100 93 95 
September. ....- 55 105 7L 88 80 100 98 89 95. 
Qetober...-.-.- H 5E 106 72 85 73 98 98 84 97 
November.....- 48 | 103 75 83} 74 99| 100 80 98 
December -. --.- | 48 100 73 82 |: 89 100 98 76 99.1) 
1913—January --..--.- Agi 1X be 7 7&6 7 100 98 75 98 
February......- 44] 107 64 68 79 | 100 90 73 98 
March ss-ee- a 41 106 54 64 76} 100 96 73 97 
JG Sallpae nates Alb 11k: 55 Gli 73 97 | 99 
IEW eee Ssoagbes 43 112 72 66 68 95 ss) 
Wess eee ee 44 106 89 75 | 79 | 93 
Hs VWeeeore adeeRe | 48 108 101 82 66 96 
INSUSUR Soe e 50 100 99 97 76 95 
September-..... 56 8k 100 102 91 98 
October ~~~... .- 52 78 Wit 109 104 96 
November.....- 54 8&3 112 113 Lil 96 
December... .-.-.- 56 83 110 113 109 100 
54 87 | 109 115} ©6107 99 
53 84} 114 124} 105} 100 
561 s8&| 108} 129} 105} 98 | 
56 84} 11z 126} 104 97 
56 8k 93 116 | 10% 95 | 
55 87 | 107 Hit | 102 97 | 
59 got} ok} 139| Ho| 90} 
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TABLE XIX.—Purchasing power of farm products at prices paid to producers in the 
United States—Continued. 


Weighted 
_ | Mi 5 o : = average 
Year and month. mut pilee aaa peal Sheep.| Lambs.) Wool. | Hogs. | Horses. am ene 
ucts. 
| = rs 
1909—August.......--.- UGGS a ers eal. So Oo a eee a Seta ee alba ae 105 
September. ...-.- BE) poeoecu|lbocadbelloadocon lodeonscllooosaced|loasscacéllanscasos|isasac0ss 102 
O¢tober: se. - 255.2 10) NoSatdecl=oonnae|pacedeel eadean -|\c codoccc|lbooudacE sendouds| Hecesoas 103 
November........ NOOR pistes ars [vet terre tell ats creo rail era el aera teeters | slelete meine) se caeietetal [a telereratorete 106 
December.......- OS re se nists Da ee cia == 121 127 154 tae eS eee 105 
1910—January........-- 101 87 3 95 122 101 132 110 101 107 
February.......-- 103 85 91 93 112 11 133 dil 103 107 
ier ass aei Se eee 101 84 91 94 117 117 132 120 103 107 
PANE Sa) aes ooo Sats 102 85 97 97 120 116 124 122 105 107 
IM bys Sie eet 104 87 96 97 118 113 129 120 104 105 
GUO. oe oe eals 104 89 97 98 116 114 } 112 119 105 104 
DENY so sce cates eas 103 88 92 96. 121 111 110 113 105 103 
AURIS -soaneee 102 92 91 95 109 103 ill 107 103 102 
September........ 105 92 92 96 114 108 105 111 103 106 
October sae cecs 103 92 92 95 113 109 108 tit 164 104 
November..-...-- 103 93 91 97 114 106 108 tii 106 105 
Deeember..--...- 101 92 92 97 104 97 98 105 105 103 
1911—January......-.-- 101 98} 1 94 99 100 102 97 109 106 105 
February.......-- 92 96 92 97 98 94 97 102 16 102 
Marchi. a5 nee 91 96. 91 97 96 91 93 94 104 99 
opriles so ae.e oe stare 92 94 88 91 93 92 90 84 104 97 
WMayeon teas nicts 91 94 86 90 95 93 86 82 105 98 
TUN ee ee eee ee 89 91 84 87 92 90 92 81 103 97 
Vie c ac mere sciaciers OL 89 82 87 94 91 90 84 100 99 
SOROS eS ocdgn0G 94 92 87 91 93 96 92 91 160 99 
September....... 97 92 89 92 94. 94 94 89 160 99 
October. .2...-.-- 95 92 &7 92 90 89 94. 85 100 95 
November......- 96 91 89 93 90 80 G4 & 101 96 
Deeember........ 100. 91 91 91 85 85 85 85 100 96 
1912—January.........- 100 92 89 90 86 91 89 * 83 97 O4 
February........| 108 92 91 Qi 89 88 89 82 97 98 
Marchitceeeo cea, 105 90 $0 88 86 86 90 80 97 98 
ASergill: Seis Dee 101 89 92 90 88 91 94 87 95 99 
PEIN ale ees a ae ast 103 90 95 93 94 93 98 92 98 103 
UGE Seane 104 90 94 92 93 94 105 91 98 103 
die Nee Beso aeeaes 100. Gl 95 92 90 2 106 99 is) 109 
AGHRUSE Ss SSeabee 100 97 104 98 97 108 105 95 i 98 
September....... 98 98 103 99 94, 98 108 98 97 95 
Octoberace---5.-- 93 98 103 99 $8 99 107 102 98 95 
November....... 99 97 102 98 96 99 108 99 99 94. 
Decempber......-. 100 99 106 100 G2 94 98 97 99 94 
1918—January.......... 98 103 105 102 93 | 102 99 94 99 93 
Hebriary 255.2: 99 108 107 105 100 105 99 99 100 93 
NBIC oocboaace 1041 108 109 106 162 103 96 101 99 } 94 
PAVO BIE cae cers 107 110 109 107 100 100 $6 103 $9 94. 
DU ety aera hcosticrets 108 110 108 108 $8 102 91 102 100 94 
dibave:s oascenemases 108 410 110 110 101 100 8&8 105 100 96 
yee ere isa 106 110 110 109 90 97 89 106 99 95 
BAC OTIS Geter rena 104 115 113 1i1 97 97 87 104 96 G5 
September....... 104 116 113 Jil 96 98 99 100 96 98 
October pesaccee 104 |- 116 116 111 97 100 89 100 96 102 
November....... 163 117 117 11 100 103 89 102 96 102 
December........ 102 117 119 113 98 97 85 101 97 103 
1914—January.......... 101 121 118 114 100 104 83 104 97 101 
February..-...... 100 123 120 116 102 103 84 108 96 102 
WMarchees secs see 99 120 118 113 99 100 87 104 95 162 
dsyjorall ae mer a eeese, 99 122 115 115 99 101 94 104 96 102 
IEW pecoeeGaeaecoe 94 119 113 113 96 98 95 103 95 99 
AUItes veka. EE 96 120 115 113 98 102 104 103 93 100 


SS 


ate 


Srey eh peony 


0 ea TEN OITA AT 


60 BULLETIN 999, U. S. DEPARTMENT OF AGRICULTURE. 


TapLe XIX.—Purchasing power of farm products at prices paid to producers in the 


United States—Continued. 


Year and month. Corn. | Cats. 
1914—Angust........- 106 83 
September...... 110 104 
October: 242223), 3 110 
November...... 112 110 
December..-..- 112 114 
1915—January.-..-.-.- 114 ilalyé 
Hebruary:osces- 120 125 
Mean Cheese eeee 123 129 
Aprilecc-ccscece 120 131 
Mays ose stccecnce 118 127 
DUN Cres ae ee sates 114 122 
Aly eke ees 109 169 
ATISUStseeseeees 109 103 
September...... 109 98 
October. 252... 101 86 
November. ..... 96 88 
December..-... 94 89 
96 91 
99 100 
97 91 
96 88 
93 86 
90 83 
89 80 

88 74 | 
September... = 90 85 
October=neces.- 89 85 
Noverber...... 95 88 
December..-..- 105 93 
1917—January........ 101 88 
February-......- 102 89 
Mar CRE Secs circ 102 87 
IAD Tale ae ee eens 105| 87 
Mayers satece aces 127 93 
Viuneles eee see 126 &9 
Julye scaeosticaes 126 87 
MANIPS Gmeiceine 146 91 
Septemiber...... 132 85 
Octoperzases-ce 140 8&8 
November...... | 127 87 


December..--.. 121 


Wheat. 


Rye. 


| Buck-| Flax- | 
|wheat.) seed. | 
101 87 
104 80 
107 75 
169 7 
i608 78 
110 83 
116 94 
120 90 
117] 96 
114 94 
114 96 
114 8&8 
112 83 
110 85 
106 86 
108 4 
105 102 
103 103 
101 | 169 
102 101 
97 99 
97 91 
95 83 
97 80 
90 83 
90 88 
93} 88 
100 97 
108 104 
108 101 
102 94 
109 | 90 
102 89 
112 93 
129 90 
140 88 
128 85 
119 97 
117 101 
li 96 
123 i100 


| Cotton 
Cotton eeedial 


| 
E 
| 
: 
. 
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- Taste XIX.—Purchasing power of farm products at prices paid to producers in the 


United States—Continued. 


Mo. 


mth and year. 


1914—August........- 


September-...... 
Octobers.=-- 2s 


November...... 
December.....- 


1915—January........ 


1917— 


February... 
Manche seee 


INTER A p Sogaee 
September..-.-.- 


Octobern. 2 5-: 
November...._- 


Clover | Cab- . Pota- 
En. seed. | bage Onions toes 

60 93 81 127 96 
64 100 84 100 90 
62 93 87 88 92 
62 91 81 83 85 
58 91 80 91 78 
70 95 80 86 79 
67 89 76 85 75 
67 88 73 79 74 
64 85 97 81 69 
65 84 116 77 72 
66 86 96 81 72 
64 86 74 74 68 
63 84 75 80 62 
72 97 72 84 63 
71 108 66 94 69 
75 108 68 92 96 
73 106 64 93 93 
73 103 62 98 101 
72 98 59 99 119 
70 97 64 94 122 
72 92 63 83 121 
67 88 75 79 113 
68 86 78 88 117 
65 84 69 98 113 
47 79 85 101 85 
47 75 96 95 105 
45 72 119 99 119 
41 73 131 107 152 
42 72 13 118 158 
42 70 153 132 154 
40 66 199 201 166 
40 66 222 245 221 
33 61 214 225 198 
41 60 190 166 218 
44 60 112 130 210 
41 62 67 87 177 
44 61 55 78 102 
48 67 55 77 94 
53 74 66 88 96 
47 81 104 96 113 
50 83 79 96 108 


Chick- 


ens. 


Eggs. 


62 


BULLETIN 999, U. S. DEPARTMENT OF AGRICULTURE. 


Taste XIX.—Purchasing power of farm products at prices paid to producers in the 
United States—Continued. 


Year and month. 


1914— Auipaistiasie te ~ = clei 


September....... 
Octoberssss2ce sce 


November.....-- 
Mecember4-. 4. 


1915—January.......... 


Rebruary=2-..2.: 
Marchicmccn cack 


AWPUUSt 2 S522. coe 
September....... 


1916—January-.......-. 


Hepruarysh.. 2222 


ANISTIST Stee epee | 


Ay Sa eee see 
MANES tae eae 
September....... 


Veal | 


| 


| 
Sheep. Lambs. 


Miik 
cows. | cattle. | calves.| 

127 123 119 110 111 
122 120 114 109 BE 
124 120 115 113 112 
121 118 113 111 114 
120 121 112 110 106 
124 119 113 108 112 
119 114 111 1i1 110 
118 111 107 111 96 
116 107 107 109 113 
116 169 110 110 111 
117 113 110 113 114 
119 111 114 114 115 
122 118 115 117 118 
125 119 115 119 123 
120 116 it} 120 121 
115 113 110 120 122 
110 109 106 112 111 
109 104 101 107 | 113 
107 104 103 115 116 
105 103 101 115 112 
104 103 100 110 113 
103 102 103 112 109 
102 105 102 114 110 
104 104 104 114 110 
104 101 102 113 117 
i01 99 | 99 113 115 
96 921) 93 for 109 110 
90 88 88 105 108 
89 89 87 101 99 
88 89 88 104 108 
87 91 92 114 112 
86 92 88 118 113 
84 90 89 110 107 
80 86 86 iG 105 
78 85 84 110 107 
78 83 85 108 97 

2, 85 84 114 115 
85 89 88 127 128 
87 89 89 133 143 
84 88 85 132 140 
86 90 88 126 126 


| 
| Wool. | Hogs. | Horses. 
104 108 91 
105 104 89 
105 99 92 
105 99 92 
99 95 94 
101 93 94 
107 87 90 
121 84 91 
125 84 89 
12 92 90 
134 94 90 
134 91 91 
132 88 89 
137 91 92 
130 94 89 
129 88 88 
ily, 81 86 
113 80 82 
116 88 80 
120 $1 78 
124 92 77 
131 97 78 
136 95 75 
134 95 77 
131 93 72 
128 95 71 
125 87 68 
119 86 64 
iil 85 63 
112 85 61 
112 92 58 
120 102 56 
124 1035 sass 
134 103 52 
152 idl 50 
164 97 50 
165 103 48 
172 112 50 
178 119 51 
178 118 50 
169 123 51 


a 


Weighted 
average 
of 31 
products. 
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Tasun X¥X.—Purchasing power of fariu products at prices paid to producers tn the 
United States—Continued. 


+ Bar- Buek-} Flax- Broom} Cot- |Cotton 
Yearand month. Corn. | Oats. | Wheat. ley. Rye. cancerall RaGaL. Beans. Connell tend ltaccal 
1918—January.-....... 123 102 122 110 126 122 102 165. 128 124 163 
February......- 123 105. 118 109 126 120 101 168 130, 128 161 
IRS ee eeake 134 113 120 135 148 125 106 168 121 428 162 
Agayeitle see coe a 128 | 114 118 18 168 122 113 164 109 133 155 
Nay Le Aer i 125 108 118 126 159 125 110 152 107 117 157 
TUM OS nee Ne 114 95 113 107 129 128 105 138 125 310 153 
byes se ested. 109 90 114 95 116 125 103 126 121 W1 147 
INNSSTIS tee ee 109 82: 108 88 107 119 117 131 115. 107 150 
September... ... 110. 85 110. 80 105 121 108 119 136. 25, 154 
Octobertees ae- 112 88 142 76 102 120 110 1i 127 126 151 
November. ...-- 108 85 110 74 100. 117 95 116 100 415 148 
December ...... 114 89 113 72 101 113 101 103 3 108 142 
1919—January.-......- 120 89 113 72 102 112 98 107 79 113 145 
February. ...... 115 81 115 68 96 111 90 10t 68 101 147 
Marchiin. 2. 1. iL 76 114 66 90 102 92 99 81 95 140 
iXpyall SS eee nel 116 78 116 70 97 100 97 98 69 96 137 
IM 0s Se ne 120 81 122 76 103 96 98 88 72 98 135 
TED Cee 119 80 119 80 92 103 105 90 56 109 137 
Tralee 114 76 114 79 86 91 119 83 56 110 134 
SAVERRUIS GE ae oe 116 76 102 84 88 91 138 82 55 112 145 
September...... 116 SE 104 86 86 96 137 86 66 110 133 
October... -...- 100 78 105 83 83 99 115 82 71 114 140 
November... ... 92 77 103 83 77 91 98 84 71 129 149 
December...... 97 vit) 103 82 78 86 113 81 76 21 130 
1920—January........ 95 80 105 84 84 84 106 83 62 115 126 
February....-.- 97 &2 104 85 83 86 105 79. 47 117 124 
Marche oss. 95 82 99 80 79 86 106 77 48 114 1i8 
Jal ge seneenene 94 83. 98 81 80 84 97 74 51 111 112 
TALE Sides sree a mat 95 87 101 82 92 84 92 70. 53 108 112 
dU pa se tone 100 89 103 84 OL 87 87 71 59 107 110 
RU eee sess 100. 94 108 86 97 98 80 72 44 110 107 
PAMROULS Gee aa 90 74 99. 73 89 90 70 72 57 114 86 
September... ... 88 73 100 71 96 96 70 69 48 103 58 
October - i ete S| 78 68 107 65 98 97 73 66 55 92 60 
Nevember...... 67 67 109 64 | 93 88 68 69 60 75. 59 
December...... 62 64 87 61 93 95 57 69 52 60 47 
' 1921—January.....-..- 64 65 94 58 97 98 56 72 38 51 48 
February --.---- 61 62 98 53 106 98 53 75 40 57 53 
WEG Ae Bo boee eG 65 63 100 55 107 99 53 8t 42 50 52 
Au ailier coe ss 64 62 96 54 104 96 52 78 42 48 48 
Beier Cu 60 58 80 50 95 104 46 78 43, 49, 50 
DER See 61 60 93 53 101 101 55 81 56 51 52 
Yearly average: 
TI 1) pees ae 98 103 111 93 104 99 123 100 160 TH Soonn 
GT te reas Si Ee 2 96 100 12% 109 98 132 102 OL 105 105 
Men GEES at phe eae te 108 110 100 120 108 103 101 106 82 85 84 
ANG 20 55 aes i A 94 88 87 82 86 §6 68 95 73 95 99 
ANG TG So ses a ee a 112 100 96 80 94 106 17 99. 82 84 93 
es aes ee 111 110 125 90 126 112 Ot 125 719 70 lid 
TIGIC 2 GaSe Ge Renee 94 87 105 84 102 98 94 149 98 86 151 
UG Se Be Seana eae 121 8&9 127 97 121 117 94 182 137 97 152 
UGG fs — tae aes 17 96 115 101 124 121 106 189 418 119 154 
HIG AG: Se en 111 79 iii 77 90 98 108 90 68 169 139 
HD Gere rete rare reise 88 79 101 77 90 89 84 73 53 102 93 


Ae 
Lea Ne) 
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TaspLe XIX.—Purchasing power of farm products at prices paid to producers tn the 
United States—Continued. 


Sweet : 
he = Pota- : Pea; Ap- |Chick- 
Year and month. Hay. hy. seed. | bage Onions ae P oie nuts. | pl i auilwence Eggs. 
1918—January -.-....-.- 81 50 86 86 92 102 79 80 70 88 83 
February. .-.--- 83 51 92 95 85 98 78 77 72 91 99 
Marchi neue eae 84 49 95 8i 65 95 86 81 71 94 99 
April Shenae sae 80 47 95 76 55 70 84 86 69 89 94 
May..- 76 48 91 78 54 60 82 87 65 87 95 
Jume = eee 71 45 89 75 56 55 79 77 65 86 90 
dulyiste eeepc 66 46 81 66 66 63 72 75 72 88 91 
USUSt chee eee 67 48 80 68 75 tl 72 77 78 93 95 
September-...... 72 49 89 67 78 88 79 82 82 93 90 
October----.--: 77 52 104 70 70 100 91 70 89 95 90 
November. ----- 79 55 110 69 68 99 91 68 86 95 88 
December. .-.-- 79 54 ial 62 63 92 0) 63 74 97 83 
1919—January......-. 82 56 116 63 63 89 87 63 73 98 93 
February-.--.--- 82 57 ILA 64 68 87 86 70 78 99 92 
Manchites Saas a. 80 55 115 71 82 80 86 71 79 97 75 
PADILLA 82 55 123 90 77 75 84 67 85 99 97 
Mayes ise ese 87 58 123 110 84 81 85 70 87 102 105 
JUNC eee ae 89 55 121 91 88 83 85 70 91 103 103 
July Soe ee 81 52 117 74 85 78 78 72 87 95 39 
UNO beipaseaaenae 76 50 115 76 92 94 75 val 95 95 97 
September..-... 80 55 128 79 88 104 84 77 101 99 96 
Octoberaeeees: 76 56 133 86 88 104 80 75 105 92 89 
November. ....- 71 54. 131 85 91 106 80 84 102 87 91 
December. .-.---. 68 56 129 92 101 107 G7 81 91 86 86 
1920—January.-...---- 69 57 124 101 108 113 70 85 87 83 87 
February-...--- 71 56 130 111 107 130 74 84 82 87 & 
Mancha ae ys 72 54 129 109 107 142 vi 91 83 88 84 
BAST Till ecrs operates ees 70 51 123 101 100 161 74 81 84 86 84 
iM eh oN 72 49 114 114 g4 205 76 83 &4 84 81 
ume wee ee esl: 73 50 105 82 76 221 2 78 &8 84 81 
UT eypeeeetelesielere 74 49 107 69 63 194 87 81 102 85 82 
IAT SUSte eee 71 44 85 60 65 133 90 67 98 91 89 
September...--. 71 39 81 47 71 94 87 67 77 93 93 
Octopenteeee =: 72 38 66 57 70 85 831° -53 80 99 99 
November.....- 71 39 64 58 68 92 75 54 80 98 106 
December..-...- 75 45 59 5 68 97 82 53 69 107 113, 
1921—January....-..- 76 45 67 62 72 93 80 53 67 107 114 
February--..--- 74 41 65 60 68 85 82 49 73 118 lil 
Maren 22.0.4 22 72 44 69 55 58 76 3 50 73 119 82 
IN OM as San Seegoe 71 44 71 64 49 73 87 45 75 123 76 
IN EWE, Sais 70 46 74 94 54 64 85 45 76 120 79 
TUTE ee eae 68 50 74 111 73 64 89 48 91 116 77 
Yearly average: 
1910 ae Ca a ee 87 106 90 78 89 103 103 103 106 
1911 3 110 151 105 98 104 113 106 102 109 97 92 
1912 112 125 117 105 108 124 109 98} 90 94 10L 
1913 90 48 98 87 86 84 97 96 89 101 97 
1914 94 58 89 97 112 98 97 97 100 106 104 
1915 87 68 93 80 84 74 92 90 76 102 99 
1916 7i 59 85 86 97 119 73 75 76 93 91 
1917 63 44 68 126 135 155 77 76 74 82 90 
1918 76 50 94 74 69 83 82 77 74 91 92 
1919 80 55 122 82 84 91 82 3 90 96 94 
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Taste XIX.—Purchasing power of farm products at prices paid to producers in the 
United States—Continued. 


| 
But- | Milch| Beef | Veal ee 
ee ut- | Milch ee Teal |q i 2 average. 
Yearand month. ter. | cows. |cattle.| calves.|>2ceP-|Lambs.| Wool. | Hogs. | Horses. 31 Se 
ucts. 

1918—January.......... 80 86 87 87 121 126 166 115 50 105 

ebruaTyre ener 85 86 88 87 124 122 163 til 49 105 

Miamchieese eemeeete 88 87 88 86 125 119 169 Ut 50 107 

Auris geese s/s 83 87 92 90 122 123 173 108 49 106 

WIEN Ae5esneceaeaee 84 88 98 91 128 123 169 113 49 103 

UTIO Ee ee essa == == 83 87 97 8&3 123 121 166 109 47 98 

Tully eects cso 82 85 93 90 119 115 162 106 46 98 

ENGI SUS tT Hsapee ee rete 82 87 92 89 123 124 | 158 ili 44 97 

September .-....- 80 86 89 87 119 118 160 110 42 100 

(OXCHOIOEP. ce coebone 88 86 88 87 119 118 163 107 43 102 

Vovemibernee =\-—-- 88 84 86 84 116 112 158 109 42 99 

Decemibenes eres 90 | 85 90 87 10] 100 144 109 42 98 

1919—January........-- 93 88 92 88 101 106 144 108 42 100 

February.--...... 91 90 98 90 109 110 137 108 42 98 

Marches eens 82 88 95 89 106 110 134 106 42 94 

ASO Tall evererate aerate == 90 89 95 91 108 109 129 111 42 97 

Maye acces ke 97 90 94 88 105 106 129 119 43 100 

dwn 5SBess sonenee 99 89 89 86 103 104 136 117 42 102 

Uwlbyocacoacwacasoe 92 87 84 89 91 96 133 119 40 99 

AUISUStenee a eee 89 88 83 88 90 100 128 113 37 97 

September....... 91 88 79 88 91 100 134 94 37 96 

Octoberseae eae. - 88 86 75 83 89 94 131 82 36 94 

November......- 89 83 74 80 86 92 129 82 35 95 

Jecemibers—------ 88 82 72 77 79 82 114 75 34 92 

1920—January.......... 85 7 70 75 80 88 114 75 34 91 

February..--...-. 83 79 69 76 86 93 112 75 34 91 

Mian chieesrerstyesey-1a)= 84 75 67 73 83 89 107 7i 34 89 

JN OBI BAS BAAD BO Eee 82 71 62 70 78 84 106 67 33 88 

ING SAS ree ey 84 69 59 64 75 80 103 67 33 88 

ATTN ooa55nc6n[KS 83 69 62 | 63 70 74 80 67 33 89 

UUlyeeesecsees cn 84 69 63 63 67 72 63 70 33 90 

JURE 86 co oo kode 86 76 66 69 68 76 63 72 34 87 

September-.-..... 87 77 66 7A 69 16 67 75 34 83 

Octoberseeeen 5. 92 79 67 741 69 78 71 80 35 83 

November...--.. 96 76 87 75 70 83 69 79 35 79 

December. ......- 101 77 67 72 64 74 61 66 37 74 

1921—January.......-.-- 96 78 69 76 64 él 59 69 38 73 

February-..--.... 96 78 69 78 64 76 63 71 40 75 

Mian cheers etsjssie. i 99 81 73 79 67 7 61 75 42 74, 

JN) eae Gea saree 101 83 71 73 64 15 63 67 43 72 

WIE WAGES Sc ease 102 83 71 75 67 78 59 69 44 70 

dist ondHaddosecne 83 80 69 73 66 79 58 67 45 70 
Yearly averages: 

QUO eels setaie secs 103 89 $3 96 115 109 117 113 104 105 
Tee Qancoconeeeons 94 93 88 92 93 92 92 89 102 99 
A ae aaesenpeeeee 101 94 97 94 92 94 100 91 98 98 
HON Smee pesseie sersleicls 104 112 11 109 98 100 101 98 97 
OMA Ee ape saree ecciciale 99 122 118 114 104 106 98 102 94) , 99 
OU ee eee eeteiae ae 100 118 113 dit 114 114 124 89 90 98 
TOG Sees ae nears 88 101 100 99 tit iid 124 90 74 94 
(OI eco scons naeaes 79 84 88 87 117 7 148 105 53 100 
(OS ae soeSseneeaeee 84 86 91 88 120 118 163 110 46 102 
Oe) S Sepa noseeSrenee 91 87 86 86 97 101 132 103 39 97 
PV nocnpsopegnades 87 75 65 70 73 81 85 72 34 86 


PURCHASING POWER PER ACRE. 


Farm prices are not available before 1908 except for December 1. The pur- 
chasing power for crops at December 1 prices are given on pages 67 to 71. 

Purchasing power per acre harvested is also included. Ii the crop is an 
average one, the purchasing power per bushel and per acre is the same, but in 
a year of high yields, the purchasing power per acre is higher than the price 
suggests and in a year of low yield, the purchasing power per acre is much less 
than prices indicate. These facts lead to much misunderstanding between 
city and country in a short crop year. Farmers are, of course, concerned with 
the returns per acre, whereas consumers are concerned with price per bushel. 
The farmer’s situation, therefore, is not what it appears to be to the consumers. 

Purchasing power per acre sown is given for winter wheat on page 72. This 
can not be calculated for other crops, because the abandoned acreage is not 
reported. The abandoned acreage for other crops is often very large, particularly 
in semiarid regions in dry years. 

The tables for purchasing power per acre may be continued for later years 
by using new figures given in the Monthly Crop Reporter for December. The 
figure for the year in question is divided by the five-year average before the 
war and the number thus obtained is divided by the index number of whole- 
sale prices as given in Table II, to obtain the purchasing power, 
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‘Fasrn XX.—Farm price and purchasing power of corn in the Uniicd States at 
December 1 prices} 


e 


Price per 
bushel, 
in eur~ 

| reney. 


Cents. 
76.8 
63.3 
72.7 
54.7 
47.4 
39.6 
48.6 
65.2 
41.8 
36.7 
35.8 
Silke 
BC) 
39.6 
63.6 
$882._... 48.5 
Veepase oo 42.4 
4884... .. 35.7 
SBD) oe 32.8 
E886... .. 36.6 
1s Wioesde 4A. 4. 
ESBS sO 34.1 
E889 _ _. .. 28.3 
1890... -. 50.6 
$S9i--_.. 40.6 
£392 -< - 39. 4 
USB Bos see 36.5 


1910-1914 
=100. 


Value 
per aere 
har- 
vested, 
im eur- 
rency. 


11. 94 


Pur- 
chasing 
power per 
acre har- 
vested— 
1910-1914 
=100: 


ee per 
ushel, 
Year. ain GRE 
| reney. 
Cents. 
£89455 ee 45.7 
1805228 25.3 
1896 aeee 2.5 
E897 aes 26.3 
5898))e ee 28.7 
| £899. 252 30.3 
1900. .... 35.7 
O01 60.5 
1902. 40.3 
42.5 
44.1 
41.2 
39.9 
51.6 | 
60. 6 
ES09E sees 57.9 
1910 48.0 
£911 61.8 
WB goo. 48.7 | 
ROS eee 69.1 
1914552 64.4 | 
LTS San Di. 
ESIO Se 88.9 
1 Ales coc $27.9 
LSS eee 136.5 
1919. 134.9 
E920 eae 67.7 


Pur- 
chasing 
power 
per 
bushel— 
L910-1914 
= 100. 


Value 
per acre 
har- 
vested, 
im: eur- 
rency. 


Pur- 
chasing 
power per 
acre har- 
vested— 
1910-1914 
= 100. 


L Prices as reported by the Department of Agriculéure are converted to currency basis during the Civil 
War period by using the premium on gold as reported by the Treasury Department. 
ealeulated by dividing the price index by the index mumbers of prices of all commodities for December 


(fable fi.) Before 1900 the index numbers are not available for December. 


following year is then used. 


Purchasing power is 


The average for the year and 
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TABLE XXI.—Farm price and purchasing power of oats in the United States at December 
1 prices.+ 
Pur- Pur- Pnr- Pur- 
I Value : : Value . 
F chasing chasing . chasing chasing 
Hace bet power 1S een power per Pleo power ee te power per 
Year incurs per vested, | 2cre har- Year. Saran per vested, | 2¢re har- 
Toney: | bushel |) yeni? | vested— raat bushel— | Jo cnr. | vested— 
Y+ |14910-1914 g 1910-1914 eney- | 1910-1914 cur- | 1910-1914 
=1O0en |p eooey; | = 1008 =100. | TePCY- | —100. 
- 1 
Cents. } Cents. 
ISG Tao aes 60. 0 101 | $16. 57 | 93 || 1804... -: 32. 4 116 $7. 95 95 
1868..... 56. 4 100 14. 87 BRAN ROR scence 19.9 73 5. 87 72 
1869..... 46.2 87 14. 07 88 || 1896... .- 18.7 7 4.81 61 
1870. - 526 43.2 87 12.14 | SOT 1807. =--- 21.2 79 5.75 72 
Heys nose 39. 6 80 12. 10 82 || 1898... -- 25.5 89 eS 84 
1S72uen ee 33.5 68 10.13 68 || 1899...-- 24. 79 7.52 80 
| 
1SiBete ee 33.1 79 10. 55 3 || 1900... .- 25.8 80 7.63 79 
LSTA ae 52.6 112 11. 59 82 || 1901..... 39.9 124 10. 29 107 
1875..-... 36.4 82 10. 84 BO |AGO2e ese: 30.7 91 10. 60 105 
T8762 5208 35.0 85 8.38 68 || 1903....- 34.1 105 9. 68 99 
iS iscooc 29.2 77 9. 26 81 || 1904....- 31.3 94. 10. 05 101 
STS Eee. 24.6 70 7.73 73 | fO0henece 29.1 83 9. 88 94 
1870 eee 33.1 91 9. 50 87 || 1906.-.-. Bis 7 85 9. 89 89 
TSSOe eS 36.0 95 9. 28 SL alid907252- 5 44,3 120 10. 51 95 
1881 22oe. 46. 4 121 11.4 100 || 1908....- 47.2 131 11.78 109 
S82 eae 37.5 98 9, 89 86 || 1909..... 40.2 104 11.52 99 
ARBs Es 32.7 89 9, 20 83 || 1910...-. 34.4 90 10. 88 96 
1884..... 27.7 80 7.58 73|/ S911... vc 45.0 118 10. 98 96 
W852. 1). 28. 5 85 7.88 09z2| | A9I22 Jee 31.9 81 11. 93 101 
1886..... 29. 8 90 7. 87 80 || 1913..... 39.2 99 11. 45 97 
WEY /Saniee 30.4 91 7.74 Vial \AG14e oe ce 43.8 112 12. 99 ill 
AUSRRE ase 27.8 82 7.24 72|| 1915.2... 36.1 87 13. 65 110 
1889..... 22.9 69 6. 26 63 || 1916....- 52. 4 91 15. 80 91 
1890..... 42, 4 129 8.40 85 || 1917..... 66.6 93 24.37 113 
TOs ee 31.5 98 9. 08 O4IMGI Ss as22 70.9 87 24. 59 101 
gQQ=s oe 31.7 102 4.13 83 || 1919... .- TAT 76 21.12 7 
18932... 29.4 98 6. 88 GTN L920 2 2 47.2 63 | 16.61 74 
| 


1 Prices as reported by the Department of Agriculture are corrected to currency basis during the Civil 
War period by using the premium on gold asreported by the Treasury Department. Purchasing power is 
calculated by dividing the price index by theindex number of prices ofall commodities for December (Table 
II). Before 1900 the index numbers are not available for December. The average for the year and follow- 
ing year is then used. 
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TasBLE XXII.—Farm price and purchasing power of wheat in the United States at 
December 1 prices.+ 


Pur- Value Pur- Pur- Value Pur- 
Brice per] B8SME | por acro | omasing, Price per] SMSINE | por aero | chasing 
Year. bushel per é eaine acre har- pune per Bea acre har- 
Geneni \pushel— | 72 | vested— || Wear | oo 74.) | bushel— | Yoo" | vested— 
Tency- | 1910-1914 Bee 1910-1914 Y- | y910-1914| ! ; s ~ | 4910-1914 
: 1003 y: 00s | S100, > Peeve. =100. 
|| 

Cents. | Cenis 
ASST. ce 195.7 148 | $22. 69 116 || 1894. ._.. 49.1 79 $6. 48 TL 
A868. 146.7 118 17. 81 96 || 1895. .... 50.9 85 6.99 78 
Utes) gas 2.9 7 12. 61 72 || 1806. _... 72.6 124 8.97 103 
Oo cosel TOES 95 12. 99 80 || 1897. .--- 80. 8 136 10. 86 123 
GFA 3 yee 125.1 115 14.47 89 || 1898. .-.- 58.2 92 8. 92 95 
TSyOM Nes 125.0 114 14.98 92) || 1soqmenaae 58. 4 84 Hill 69 
Uo cesel . IuGe 110 14, 92 94 || 1900. ..-- 61.9 87 7.61 72 
GAs SOME 96. 4 93 11.90 77) |\go aes 62.4 88 9. 37 89 
UB gscel 2 1O,®) 104 11,29 78 || 1902. .... 63.0 84 9.14 82 
USWGn eee on al04.7 115 10. 96 81 || 1903. .... 69.5 96 8. 96 84 
eG ece| <  1OSI7 129 15. 06 1210 1904 92. 4 125 11. 58 106 
1878205.) ied 99 10. 16 88 || 1905... -. 74,8 97 10. 83 94 
1G). oscc| | = THORS 137 15.27 127 || 1908. 66.7 81 10.37 85 
1880. .... 95.1 113 12.48 100 |} 1907_.... 87.4 107 12. 26 10L 
es 119.2 140 12. 12 93 |] 1908. ._-- 92.8 116 12.97 | 109 
SOM = 88.4 104 12. 02 95 || 1909. .--- 98.6 115 15.11 119 
1883. . 91.1 112 10. 52 87 || 1910. 22: 88.3 105 12. 28 98 
TS oe 64.5 84 8.38 74: |l at OTe 87.4 104 10. 96 88 
S85 77.1 104 8.05 73) ||elolo uaa 76.0 87 19), 109) 93 
1886... 63.7 94 8.54 79: || 1913 yaa 79.9 - Ot 12. 16 93 
y/ oes 63.1 92 8.25 75 || 1914._.-. 98.6 114 16. 41 127 
SSS 92.6 124 10. 32 93) || Mlgi 5a meanee 91.9 100 15. 58 114 
UD soe 69.8 95 8. 98 GIG. seo) 7 alGO.83 125 19. 50 103 
1890..... 83.8 115 9, 28 See) HON/a. Sa). O,S 126 28.35 120 
1991. .... 83.9 118 12. 86 121 || 1918.....| 204.2 113 31. 80 119 
OOS pose 62.4 91 8.35 Nl) WHOS Salt) SHR TL 103 27. 63 89 
1893._... 53.8 81 6.16 Halll WHO. col MaRS Woecaseeoe TONSEi eee eee 

| 


1 Prices as reported by the Department of Agriculture are converted to currency basis during the Civil 
War period by using the premium on gold asreported by the Treasury Department. Purchasing power is 
calculated by dividing the price index by the index numbers of prices of all commodities for December, 
Table Il. Before 1900 the index numbers are not available for December. The average for the year and 
following year is then used. 


Wea 


70 BULLETIN 999, U. S. DEPARFMENT OF AGRICULTURE. 


TaBLE XXIII.—Farm price and purchasing power of potatoes in the United States at 
December 1 prices.! 


| | 
Pur- Pur- Pur- ; Pur- 
z Value | : Pate Value : 
ee | chasing chasing : chasing chasing 
| € P 
ee power | P odd e | power per si eet power Peo power per 
Year. : sf per zs | acre har- Year. Pate? per acre har- 
in cer- z | vested, | <7. in cur- |, vested, 
rency; |} DusHelL—| ieur, | vested— as bushel—| 5 Gur. | vested— 
| Y* | 1940-1914 ReaD | 1910-1914 CY- | 1930-1914 Tene 1910-1914 
=100. Y- | '=100. "| =100. Y- | =100. 
i j | | | 
| | 
Cents. | | Cents. 
RESO ieee | 88.8 95 $72. 90 82 |) .1894...... 53.6 123 $33. 43 80 
18082 52--7 80. 2 91 75. 14 89 GESOD: == 2/2 26. 6 63 26. 73 65 
2. 52.1 63 §7.15 72 | RSOGE Se tere 28.6 69 25. 09 66 
| | 
E870: 2- 22 72.0 93 62. 35 $4 || 1897...-.- 54.7 131 35. 36 £8 
ESTs se 58.9 76 58. 10 79 || 1898..-... 41.4 92 31.11 73 
PRU 222 60. 0 | 77 51.16 69 || 1899.....- 39.0 79 34. 61 74 
| 
$873....2< eT 95 | 58. 74 81 || 1900... 43.1 86 34. 78 72 
EQ74o80 0 68. 7 | 94 55. 62 79 || 1901...... 76. 7 152 50. 27 105 
PS iosmenee 39. 2 57 | 43.27 66 | £9022 47.1 89 45. 22 90 
| 
ES 7Osee ate 66. 8 | 104 47.90 78) ||g2903-<---< 61.4 120 51. 98 107 
1 eeetoe 44.9 | 75 42.61 75 || 1904.-.-.2 45.3 87 49. 96 100 
£878: 282. - 58. 8 | 106 41.08 78 || 4905..--.- 61.7 113 53. 66 103 
43.6 | 76 43. 09 79 || ¥906..... - a ball 83 52. 29 g4 
48.3 81 43. 98 EUENEEOO TEs - 61.8 107 58. 88 107 
91.0 | 151 48, 62 Sou PEOOS Soo 70.6 125 60. 50 112 
| | 
55.7 | 93 | 43. 88 Eta E909 S222 1 54.1 89 59. 76 103 
42.2 | 73 | 38. 38 70 || #910_..... 3. 7 g4 52. 30 92 
39.6 73 34. 00 GOH StO1 1s Ses 79.9 134 64. 60 114 
| | | 
44.7 86 | 34. 49 69 | 50. 5 82 57. 28 97 
45.7 90 34. 30 70 | 68. 7 lil 62.13 105 
68. 2 131 38. 82 78 48.7 79 53. 75 92 
| | 
ESSRe a2 40.2 76 | 32. 14 64 | 61.7 95 59. 45 96 
SSO ess 22 35. 4 68 27. 42 55 146.1 162 117. 62 136 
89022 2 75. 8 147 42. 36 86 || F917.....- 122.8 109 123. 81 116 
Ico ES 35. 8 71 33. 52 7O || £918...... 119.3 g4 ii4, 44 94 
E8G2 7: 66.1 136 49. 65 88 || ¥919...... 161.4 109 143. 93 192 
T393e sera 59. 4 127 41.71 94 |) £920_..... 116, 4 99 127. 51 114 


I Prices as reported by tne Department of Agriculture are converted to currency basis during the Civil 
War period by using the premium on gold asreported by the Treasury Department. Purchasing power 
is calculated by dividing the price index by the index numbers of prices of all commodities for December. 
(Table ¥I.) Before 1900 the index numbers are not available for December. The average for the year 
and following year is then used. 
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Tastn XXIV.—Farm price and purchasing power of cotton in the United States at 


December t prices.' 


adsl 


Pur- Pur- Pur- = Pur- 
Price chasing } Hes chasing chasing Value chasing 
er ower ar. | POWer per power _ | power per 
Year. anid eee acie he acre har- Year. per cee nat acre har 
in pound— a vested— pound— | V@" vested— 
= oa = A G 4— — 
currency. Poe currency. a ere currency. oes 
Cents. Cents. | 
1876... .-- 9.7 85 $16.14 72) || E9OOE--- - 9.2 103 $18, 58 150 
1878... 8.2 3 15. 62 81 |) 1901.-- 8. 7.0 78 12. 48 74 
1879.05... 10.3 102 18. 60 93; [EGO See 20/5 7.6 81 14. 86 80 
9.8 93 18.12 87 || 1903...-.- 10.5 116 19. 10 107 
9.1 85 16. 93 80: |} #904... -- 9.0 97 19.3 166 
9.1 89 14, 96 74: |; LOODE2 = 23 10.8 ill 21.02 110 
9.2 95 14.14 75; || LQOGSeeete 9.6 93 20. 26 99 
8.4 91 13.76 75: || 1907_..-.- 10. 4 101 19, 39 96 
8.1 88 13. 65 76; |, 4908-22. 8.7 87 17.73 90 
8.5 92 15. 61 85 || 1909_..-.- 13.9 129 22. 55 106 
8.5 91 15. 33 83: |} 1910_----- 14,1 133 25. 32 122 
8.5 92 13. 64 (eae se oe 8.8 83 19. 08 92 
8.6 94 16. 06 89 || 1912...-.- 11.9 108 23. 83 110 
7.2 81 12.99 TAs | OVS Soe 12.2 111 23. 26 £07 
8.3 96 17. 42 102) | 1orae ee 6.8 62 14, 91 69 
7.0 84 10. 50 64. || 1915... - 11.3 98 20. 10 88 
4.6 59 8.96 59 || 191%6...-_- 19.6 122 32. 08 tol 
7.6 101 11, 82 79: |; EOL... -_- 27.7 139 46. 2 18 
6.7 92 12. 30 85: || L9k82- ee. 27.6 12 46, 20 104 
6.7 90 12. 20 83. |} 1959. ...-- 35.7 136 59. 00 £14 
ad 71 12. 63 80: || £920..._. 14.0 68 25.14 61 
7.0 80 13. 41 78 


1 Prices as reported by the Department of Agriculture are converted to currency basis during the Civil 
War period by using the premium on gold as reported by the Treasury Department. Purchasing poweris 
calculated by dividing the price index by the index numbers cf prices of all commodities for December. 
(Fable Il.) Before 1990 the incgex numbers are not available for December. The average for the year 
and following years is then used. 
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TasLe XXV.—Farm prices and purchasing power of winter wheat in the United States 


at Dec. 1 prices. 


Per bushel. Per acre harvested. Per acre sown. 
Pur- . Pur- Pur- 
Year. vaen | inges. chasing cee ad ee chasing | Farm ae chasing 
Pp 16 power ‘“ 010 power value isi¢ power 
per (1910- | (gig | Peracre | (1910- | (oig- | peracre | {1910- | (aoi0- 
busnel 1914— 19]4— har- 1914— 1914— | 1914— 1o14— 
(cents). 100). 100). vested. 100). 100). z 100). 100). 
TROOe See 87.5 100 117 $9. 50 66 78 $9.17 7ile|, 32 2a ee 
1891. 88. 0 100 121 12.95 90 109 |/oa2 5 2 | Se ee eee 
18022 eeeaee 65.1 74 93 8. 93 62 1 (:3 Berens (Shea soc has) | SHdcocmes 2 
18038 eee 56.3 64 83 6.78 47 61, | 86.220 SP ee eee 2a 
ni) Cee 49.8 57 79 6. 97 49 68 7.61 59 82 
TS95 eee ee 57.8 66 g4 6.68 47 67 6. 23 48 69 
LSOGi Aico 77.0 88 129 9.05 3 93 8, 82 68 100 
1807 23 85.1 97 141 12. 01 84 121 11,12 86 125 
SOS eee. Oil 62. 2 71 96 9. 23 64 87 8. 60 67 90 
S99 eet 63. 0 72 89 7,25 51 62 6.13 47 59 
LOO Rete ees BEB 72 87 8.45 59 71 7.18 56 67 
LOOT ees 66. 1 75 91 10. 03 70 84 10. 01 78 93 
19022 2h 64.8 74 85 9. 33 65 75 8. 22 64 73 
1903822222) 71.6 82 97 8. 80 61 1B 8. 40 65 78 
1904 see 97.8 112 130 1D 912 85 98 10. 29 80 93 
1905 Y aren one 78. 2 89 99 115.22 78 87 10. 75 83 93 
LONG 2. 2-2 68. 3 78 81 S37 79 83 10. 74 83 87 
LOOT eo 88. 2 101 106 12. 84 90 94 11.4 88 93 
1908s sco 2 93. 7 107 115 13:52 94 102 12. 97 100 108 
L909 2 et el 102. 4 117 17, 15. 70 110 110 14. 55 113 113 
LOT abe ee 88. 1 100 103 13. 99 98 100 12. 08 94 86 
OMT ce 88. 0 100 102 13. 00 91 93 11.61 90 92 
ey eae 80.9 92 90 12.18 85 83 9. 74 75 74 
O13 heise 82.9 95 93 13.69 96 94 12, 91 100 98 
LG TA eae e 98. 6 112 111 188768) pee est 130 18. 20 141 140 
LOTS eee Ss 94.7 108 101 15. 45 108 101 14, 88 115 108 
LOTG eee 162.7 186 124 22. 53 157 106 19. 95 155 i04 
LOT SoS oe 202. 8 231 125 30. 72 214 116 20. 66 160 87 
LOU eeenraees a 206. 3 235 112 31. 40 219 104 27. 56 214 102 
LILO en 211.0 241 99 30. 93 216 89 30. 57 237 97 
O20 Saersee 149.3 170 88 22. 83 159 83 20. 65 160 83 


1 Values and acreages as reported by the Department of Agriculture. 


Purchasing power is calculated 


by dividing the price index by the index numbers of prices of all commodities for December, Table 2. 


Before 1900 the index numbers are not available for December. 


year is then used. See also footnote 2, Table I. 
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INTRODUCTION. 


There is a growing demand for information relating to the quantities 
of labor and materials required for agricultural production, especially ° 
with reference to the staple farm crops and the leading classes of 
live stock. In the cost of production studies which have been con- 
ducted by the Office of Farm Management and Farm Economics, 
United States Department of Agriculture, particular emphasis has 
been laid on the quantity requirements of labor and materials— 
hours of man labor, hours of horse labor, hours of tractor labor, 
pounds or bushels of seed, loads of manure, pounds of fertilizer, and 
quantities of other materials that are utilized in producing crops or 
live stock. When these items are known, it is easy to compute costs 
at any given time by applying the prevailing rate for each item. 

_ This method makes it possible to determine approximate costs for 
any period, irrespective of changes in material and labor rates. As 
a rule, field practice does not change greatly from year to year, and 
the hours of man labor and the quantities of material necessary in 
the production of a given crop or a given class of live stock provide a 
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more permanent basis for comparative determinations than mere 
money costs. For this reason the quantity requirements have come 
to be regarded as fundamental in any discussion of farm management 
problems. 

In this bulletin all of the available crop requirement data assem- 
bled by the United States Department of Agriculture are sum- 
marized. In bringing these data together the Office of Farm Man- 
agement and Farm Economics has based its findings upon two 
sources of information: First, enterprise survey records covering the 
more important farm crops which have been obtained during the 
past ten years; second, a large number of detailed farm accounting 
records which have been assembled in cooperation with several 
agricultural experiment stations. Labor and material requirements 
per acre are reported in this bulletin for the following crops: 

Corn, corn silage, cotton, wheat, oats, barley, rye, grain sorghums, 
field beans, potatoes, sugar beets, tobacco, apples, and hay, and a few 
miscellaneous field crops. 

In each instance the results have been compiled and averaged by 
districts. In obtaining the original records from which the accom- 
panying tables have been prepared, representative areas or regions 
were selected for the studies. Thus the figures which are given for 
each of these regions are directly applicable to many other districts 
where agricultural conditions are similar. 

The data given in the tables may be used in two ways. In the 
first place, by applying current prices for labor, seed, fertilizer, and 
other materials to the quantity requirements, the cost of producing 
a crop may be approximately calculated. The farmer who is con- 
ducting his work in a businesslike way will frequently desire to make 
estimates of this character. If a crop which he has used extensively 
in the past does not promise well, on account of an unfavorable 
market outlook, a few calculations will enable him to estimate 


probable results with the new combinations which appear to be 


practicable. 

In the second place, quantity requirements may be applied in 
readjusting the enterprises of the farm as a whole. With this infor- 
mation available, the operator can obtain a clear idea of his labor 
requirements at different seasons, and peak loads may be avoided by 
developing the farm plan in such a manner as to distribute the 
man labor and horse labor uniformly. From a farm organization 
standpoint, therefore, these basic factors have proved to be exceed- 
ingly valuable. 

Each type of farming develops practices which influence the 
quantity of man and horse labor that may be required in growing 
and marketing a given product. While field practice in any given 
district has a tendency to be quite uniform, and while the average 
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requirements which have been determined for these individual areas 
can be applied safely in estimating costs and in working out read- 
justments in the organization of the farm when ordinary practices 
are followed, further study is needed to show requirements for special 
practices. For example, in typical wheat regions wheat may be 
grown by what is known as the summer fallow method, or it may be 
stubbled in after wheat, or it may be grown after some other crop, 
the land having been plowed and a suitable seed bed prepared. 
The requirements are not the same for all these cases. To provide 
the wheat farmer with specific directions, it would be necessary to 
get data on the labor and material requirements in growing and 
marketing the crop under the special conditions, or, better still, to 
gather detailed enterprise records in typical areas where these 
conditions prevail. 

Cost-accounting records available for several of the crops included in 
this discussion make it possible to show the distribution of man labor 
and horse labor throughout the year. Such information is a distinct 
aid in combining crop enterprises so as to utilize the available farm 
labor economically. These facts often provide the key for increased 
efficiency in the management of labor, and a corresponding increase 
in the profits is the result. A knowledge of the quantity of labor 
and time required is necessary in adjusting crop production to market 
demands and in revising cropping systems. If labor is relatively 
high-priced, and a given crop requires a large quantity of labor in 
its production, the operator may be in a position to decide that this 
enterprise should be curtailed somewhat, in view of the price situa- 
tion. On.the other hand, the cost of labor and the market outlook 
may warrant the expansion of an enterprise, and the basic require- 
ments should indicate the more important changes which will have 
to be made in the program of work. 

Many farmers are keeping complete accounts of the farm business. 
After reviewing the returns for several years it may appear desirable 
to expand certain enterprises in order to increase farm profits. How 
will this expansion affect the organization of the farm? The answer 
to this question may be found, in part by analyzing the individual 
farm record, and in part by consulting the labor distribution charts 
for different crops in various parts of the country published herewith. 
Such a review will enable the farm operator to determine with a 
reasonable degree of accuracy whether he can meet the proposed 
adjustments with the supply of labor available. He will also be in a 
position to approximate his seed and other material requirements, 
and if the contemplated change is decided upon, can make due 
arrangements for procuring the necessary supplies in season. 

Two terms used in this bulletin require a brief explanation, namely, 
‘“‘operating expense” and ‘‘total cost.” Operating expense, as 


“ 


4 BULLETIN 1000, U. S. DEPARTMENT OF AGRICULTURE. 


used in this discussion, includes all items of expense except the charge 
for the use of land; namely, the cost of man and horse labor, the 
cost of materials (such as seed, manure, fertilizer, containers, and 
chemicals used in the treatment of seed or for controlling insect 
pests), machinery and equipment costs, taxes, insurance, thrashing 
charges, and overhead. Total cost takes into account the items 
which have been enumerated and includes, in addition, interest, 
or rent charge for the use of land. 

As an aid to estimating total expense of production, it is important 
to know what part the cost of labor and materials is of the total 
operating expense. In each of the following tables this percentage 
has been indicated. In a few cases it was not possible to determine 
the percentage for each district, but in these instances the relation- 
ship for the region has been worked out and these percentages can 
be applied in estimating the total operating expense.’ For several 
crops the labor and material requirements constitute rather uni- 
formly from 65 to 85 per cent of the total operating expense. 

In studying the various tables which follow it may be desirable 
to know how each item of cost compares with other items of cost, 
with the total operating expense, or with the total cost. A table 
therefore has been prepared for each crop, showing the percentage 
distribution of the total operating expense, and also of the total cost, 
among the various items of cost. In the production of a crop like 
wheat or barley the percentage distribution of the total operating 
expense may not vary greatly in two distinct regions, one of which 
has high land values, the other low land values. When total cost 
is considered, however, there will be a wide variation, because in 
the district having high priced land the interest charge will consti- 
tute a comparatively large part of the total cost. é 

In connection with each table certain significant differences in the 
quantity requirements shown for the respective districts are pointed 
out. If field practice influences requirements appreciably, especially 
if such practice happens to be somewhat unusual, the practice in 
question is discussed briefly, so that the reader may be able to inter- 
pret results accurately. It is not possible, however, to discuss in 
a bulletin of this character all the methods involved in the production 
of each individual crop.* 


METHOD OF PRESENTATION. 


The acre requirements for different crops are given in tabular 
form. The distribution of labor for each enterprise is also shown 
graphically in figures 1 to 14. The purpose of these graphs is to 


1 Several bulletins relating to the cost of producing special crops have been issued by the Office of Farm 
Management and Farm Economics. These publications describe the more important methods of produc- 
tion in some detail. (See reference lists which accompany tables.) 
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visualize the demand for labor in the production of the more impor- 
tant staple crops. Records for typical regions have been selected in 
each instance. The labor distribution is given by 10-day periods, 
except in the graph for sugar beets, which was prepared from enter- 
prise cost records. In the latter case the distribution is shown by 
months. 

In order to permit direct comparisons the graphs have ali been 
drawn to the same scale, with the exception of those for tobacco, 
sugar beets, and apples. In these three cases it was found desirable 
to make the scales from two to two and one-half times the standard 
employed for other crops. 

The length of the bars in each graph represents the total hours 
spent per acre during 10-day periods, and since with the exceptions 
noted the same scale is used throughout, the black bars not only 
show the distribution of labor for the various crops, but in com- 
parison show also variations in the amount of labor required by 
different crops. 

By referring to figure 12, which gives the labor distribution for 
hay, it will be observed that the major portion of the work on this 
particular crop occurs during the first 20 days in July. Apart from 
harvest labor, hay makes very little demand for labor. With spring 
wheat, on the other hand, the demand for labor is concentrated at 
two distinct points. One of these occurs during the seeding period 
in April and May. The other comes at the harvest season in August 
and September. The cotton graph shows that man labor on the 
cotton crop is distributed throughout a period of 11 months. 

In using graphs of this type it is desirable to compare seasonable 
labor demands on a percentage basis. To permit comparisons of 
this character, monthly percentage figures are presented both for 
man labor and for horse labor. 


CORN. 


The figures which are shown in Table 1 are based upon 253 enter- 
prise records representing the requirements (exclusive of marketing) 
of 14,510 acres of corn distributed as follows: “Kansas and Nebraska, 
2,385; Iowa, 3,748; Illinois, 4,336; Indiana and Ohio, 1,489; Vir- 
ginia, Maryland, Pennsylvania, and Delaware, 2,552.1 

The hours of labor required to produce an acre of corn naturally 
depend upon cultural practices and methods of harvesting. In the 
central part of the Corn Belt the usual method of harvesting is to 
husk the corn from the standing stalk and then pasture the fields. 
The average requirements for these areas were found to be about 19 
man hours and 46 horse hours per acre. In eastern districts, where 


1 These data were obtained from an unpublished report which was prepared by M. R. Cooper and 
H. G. Strait, of the Office of Farm Management and Farm Economics. 
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the corn is cut and husked from the shock, the average labor require- 
ments were about 53 man hours and 56 horse hours per acre. 

In Kansas and Nebraska a large acreage of corn was listed. How- 
ever, in the Kansas area the total hours per acre where the ground 
was plowed and planted in the regular way were practically the same 
as the total hours reported when listing was practiced. In Nebraska 
the man hours were slightly less with listing and the horse labor 
about 9 hours less than in cases where the land was plowed. 

The usual practice in the two Iowa districts included stalk cutting, 
plowing with a two-bottom gang, disk (once), spike-harrow (twice), 
occasionally roll, plant with a two-row check planter, harrow twice 
while corn is small, and cultivate three times. Essentially the same 
treatment was given on the [linoisfarms. Indiana operators plowed 
the land with walking and sulky plows, then disked, harrowed from 
one to three times, rolled occasionally, and planted with a two-row 
check planter. The spike-tooth harrow and roller were also used 
for the first cultivation and corn was cultivated about four times 
with a one-row implement. Practically the same treatment was 
given in Ohio. 

TABLE 1.—Corn: Labor and material requirements per acre, exclusive of marketing 
(253 records).@ ; 


CORN-BELT AREAS (CORN HARVESTED FROM STANDING STALK). 


Man labor. Horse labor. 
ut Aver- sz; 
er | age ar- F 
Region. of | yield | Prior Prior | vest Seed. se ee Twine. 
rec- | per | to | Har-|imopay.| to | from lmotay oo [ SEA 
ords.| acre. | har- | vest. ‘| har- jstand. : 
vest. vest. | ing 
stalk. 
Bush.| Hrs. | Hrs. | Hrs. | Hrs. | Hrs. | Hrs.| Lbs. | Loads.| Lbs. | Lbs. 
Gan Sashes ewe 25 25 15.6 631 Ql 34.5 | 12.3 | 46.8 (6 Ol6 eh sea eee 
INGbraskaseereemen 11 40 9.5 5.0 | 14.5] 28.3 |) 10.1] 38.4] 80 Bhd aes on eee 
Scuthwestern Iowa 18 48 | 10.0 6.3 | 16.3] 30.2 | 12.7 | 42.9] 83 Pad (|S steeper 
East central Iowa.. 55 48 12.0 6.4 18.4 32.0 | 12.8 | 44.8 8.0 J 4 | oceans ee ee 
Western Illinois....| 30 46 | 13.1 6.6 | 19.7) 383.2 | 1259) 4651 |" 8.1 1X0!) | En ee 
Eastern Illinois....} 16 42} 11.0 Sale || WLENalpdes OL |) Loa a5 On| aacard JG) bial eee 
Inidianas Se ee 14 49 17.3 8.3 25.6 42.8 | 16.5 | 59.3 7.9 1.0 P| | 9 a8 Rae 
EASTERN AREAS «(CORN CUT AND HARVESTED FROM SHOCK). 
| i 
Ohio ee eee 13 45)| 20.4 |. 28.5) | “485901! 38/5 || 14.'57| 53:0)" 8.2 P54 27 2.0 
WirSiniae. s-ceeceieee 12 52 22.1 27.9 50. 0 41.9 | 17.7 | 59.6 | 10.4 2.0 35 1.6 
Marylands=sesce-s 12 60 23.5 36.0 59.5 45.2 | 18.5 | 63.7 8.7 Beiol Seeas- ane 
Pennsylvania. ..... 22 62} 19.1] 31.2] 50.3] 40.6) 13.4 | 54.0] 7.6 4.0 54 2.8 
Delaware....-..-.=] 25 | 47 | 19.4) -35.1 | 54.5] 40.0 | 12.0 | 52.0] 11.9 Dall 76 2.9 


a The labor and material requirements as reported constitute 85 per cent of the operating expense in 
the corn belt and 88 per cent in eastern districts. 

For the eastern districts field practice differed appreciably from 
practice in the central part of the corn belt. Three-horse walking 
plows were used quite generally. The disk was not employed to 
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Fig. 1.—Distribution of man labor and horse labor for 9farms producing a total of 426 acres of corn. Most 
of the corn on these farms was husked from standing stalks. Black bars indicate total hours spent per 
acre during 10-day periods. 
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any great extent in Virginia and Maryland, but was used in Pennsyl- 
vania and Delaware. Spring-tooth harrowing was quite common. 
The ground was rolled or dragged once in Virginia and Maryland and 
twice in Pennsylvania and Delaware. Very little harrowing was 
done after planting. From three to five cultivations were given in 
the eastern districts. 

The average fertilizer application for the five eastern districts was 
193 pounds per acre where used. [Excepting in the Indiana district, no 
commercial fertilizer was applied by the farmers in western districts. 


TABLE 2.—Corn: Percentage distribution of costs. 


Corn-belt areas. Eastern areas. 


; 
Item. Distri- Distri- Distri- Distri- 
bution of | bution of} bution of} bution of 
operating} total |operating) tctal 
expense.| costs. expense.| costs. 


Per cent. | Per cent.| Per cent. | Per cent. 


Mandlabor:t . 33.4o-8t sao ce seese sc Ten Ree eh Ce GE at eee 31.1 2055) 49.7 33.0 
orse:labors.- s/o eae ees 2 Eee a ee et ae ela 44.8 29.5 25.9 21.0 
Materials: ; | 
Seeds 2232 3 ees Sie Ie dis i eee | 2.3 1.5 1.0 Kg 
Twill @ 2... Sere Stack bos oe ds te eee eee eg ee ome et Sa 1.4 1,2 
BU WAND hase sk Pala nS 5 ar fle 4.8 bey? 14.0 
Gr bili zene eye eee eee AO SU oe od A pa fh een lk. 21 ie | a i5s 12 
| 
Totalimaterialsmee eee ao ee ee aoe Rn ee oe eee 9.5 6.3 2051 AZ 
Other costs: 
Oyerhen dine sesh he berks el ee ke BB ail se eee Bek © TET 5.0 7.9 6.4 
Machin enya ease aness cee nes bod. Je Va Pd Sg ees ee 6.9 4.5 4.4 3.6 
TNotalotherCcostsaaso® wack 22. bk s 2s Gok ee ae ee 14.6 9.5 12.3 10.0 
Slandicharse arte sans bo eat es Bee 2 ss a ee ee SI ae 34-2) be ee 18.8 
Value ollandsperacre sere serscenccne ce oat gece eee et ee eee $184 $165 


a Includes taxes and insurance. 


CORN SILAGE. 


In Table 3 (corn silage) the labor is divided into two groups, the 
first of which includes all the labor from manure hauling up to the 
last cultivation, the second the operations from the time cut- 
ting begins to packing the corn into the silo. For the regions studied 
the operations performed in growing and harvesting silage are very 
much the same. The variations in labor requirements are therefore 
due chiefly to differences in methods of doing the same kind of work. 
The use of large power units for seed-bed preparation and cultivation 
is an important factor in reducing the man-labor cost. For example, 
on the Iowa farms, which report the lowest man-labor requirement 
per acre, prior to harvest, the man and horse hour ratio is 1 to 23, 
while in Ohio, which reports the highest labor requirement prior to 
harvest, it is 1 to 1.6. Other factors that may contribute to making 
these variations in man-labor requirements are difference in quantity 
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of manure hauled per acre, greater adaptability of land to corn 
production, and better management and skill in growing corn. 

The harvesting labor is not influenced so much by the size of the 
machinery used as by variations in yield and the distance that the 
corn is hauled from the field to the silo. The infiuence of distance 
does not appear in the average figures because the average distance 
is likely to be very much the same for the various States, but the 
influence of yield on harvest labor is clearly shown by the difference 
between the New York and the Minnesota figures. 


TABLE 3.—Corn silage: Labor and material requirements per acre (271 records). 


| | | 


3 Man labor. | Horse labor. Fuel. a3 
5 le L ee. 
es as) L, | hee DS oo 
6 zs i) Ss | | s \S', 2 
Region. Sul EE a | = | i So 
tH 5 » ns: . oO YB 
ye eeaat | 8 ei ee al StS a ERE 
g aber) Whi = eel bese ee Peli parcial tes 5 ze ede lees ho Bis 
Sess) el) Se ea is a|6]| 8 3 3)}a|8 | Be |soa 
Z| a | OM) ae ia ee eco =) Ei Cay Oy Ea 14 
mo | 
Tons.| Hrs.) Hrs.| Hrs.| Hrs.| Hrs.| Hrs.| Lbs.| Loads.| Lbs. |Gals.| Lbs. | Lbs. 
Minnesota.........- 30| 7.1] 13.4) 10.2] 23.6] 36.6] 15.7] 52.3] 14.0} 3.6)....-]__.. 22.0| 3.3|. 76 
Wisconsin.........- 97| 9.4] 14.5) 15.6] 30.1] 34.1] 19.5] 53.6] 11.4) 9 4.7)..-.. 2.5] 20.5] 3.6] 84 
Towaee tego 55| 9.8} 12.9] 15.0] 27.9] 31.9] 20.0} 51.9] 9.9] 2.2)... 2.8| 14.0] 3.6] 80 
New York.........- 83] 13.0] 26.5! 25.6] 52.1] 45.3] 19.6] 64.9] 24.2}  6.1/219.0} 2.1) 16.0} 4.1] 84 
Eten Aue Gl aa8h3li2782|| Q40n! 5163|S80 7), 2255 eINaneTss| . (6h 2202 3|, es Gol te) 
| 


a Exciuding interest on land. 


The cost for seed is very small compared with the seed cost for 
many other farm crops. The range from 10 pounds per acre in 
Iowa to 24 pounds in New York is therefore not of much importance 
from the cost standpoint but is of interest in that it indicates dif- 
ferent practices in the two States. 

Much of the silage corn is cut and bound with the binder. Some 
of it is cut loose, but the percentage of the corn handled in this way 
is extremely small. The quantities of twine given in these records 
can therefore be considered as fair figures to use when determining 
the cost of corn harvested with the binder. 

Corn responds very well to manuring and therefore receives most 
of the manure produced on the farms where it is grown. On the 
Wisconsin farms the records show that although corn does not 
occupy more than about one-fourth of the crop area it receives over 
half of the available manure. 

Gasoline, coal, and wood were all used for fuel in filling silos, but 
the number of farmers using wood was so small that it disappears in 
an average. Because of the fact that the Ohio records give only 
the value of the fuel used and not the quantity it was impossible to 
determine the quantity of fuel for that State, but by comparing 
values it would seem that the fuel cd would approximate 
that consumed in New York. 
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FiG. 2.—Distribution of man labor and horse labor for 13 farms having a total production of 325-acres of 
corn silage. Black bars indicate total hours spent per acre during 10-day periods, 
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TABLE 4.—Silage: Percentage distribution of costs per acre. 


a lowa. New York. 
Item. Distri- | Distri- | Distri- | Distri- 
bution of | bution of| bution of| bution of 
operating! total |operating| total 
expense.| costs. |expense.| costs. 

} : Per cent. | Per cent. | Per cent. | Per cent. 
Mama DOLere tee eee cen cetera ue NLS Co | gy aaa 24.8 16.8 24.6 21.0 
Horse labor........- eS eS Ae SERIES aS eee REI AS 29.8 19.3 2) 18.3 
Materials: 

CCC reer eee ecg ewer Ua We oe ek ul 2.2 1.5 2.3 2.0 
AUTO SS SSAC GIES RE ees aR rR pS CET aes 1.8 12 ileal 1.0 
FETT el eee nee cep ne MM ay a aa 2.5 1.8 1.0 .8 
VIRION Bee eet ret ce ae erste sy oR et aN SM 292 2 a 16.5 11.4 32.0 28.0 
ROGAN AGORA Shae td DER AG LS 2 Ne 23. 0 15.9 | 36. 4 21.8 
Other costs: fl 2 
Ovieribead errr cn aac o ma Massa e a So | Ree 6.9 4.9 6.6 Bh 
IMAC ery epee ares Sens ta idee Gl asta EN 8 in =) Gaal ae Ono) 10.5 | 10.9 9.2 
Mot alkotheri Coste i sos Aaa OL AIA laf Sole ae 22. 4 15.4 We 14.9 
LENG! GOED. o bobs cooRbedededee BAR AeE Oe VOR p EON MMEEBEA 5 654 ae B56 TOMER, 14. 0 
Naliweroilandspermoacreniss see aae tees ee cise te. Ba. ae aes Ry “$190 $120 ny 


COTTON. 


During the year 1918 enterprise cost records were obtained in 10 
southern counties. The acreage devoted to cotton on the farms 
visited in these counties was as follows: Anderson (S. C.), 2,866. 
Barnwell (S. C.), 3,936; Laurens (Ga.), 3,968; Greene (Ga.), 4,148; 
Sumter (Ga.), 4,188; Tallapoosa (Ala.), 1,169; Marshall (Ala.), 
1,250; Dale (Ala.), 1,226; Ellis (Tex.), 8,148; Rusk (Tex.), 2,568— 
total for all districts, 33,467 acres.'_ The labor and material require- 
ments as shown by this survey are summarized in Table 5. 


TABLE 5.—Cotton: Labor and material requirements per acre (842 records, 1918 crops). 


Man labor. Mule labor. Per 
cent of 
operat- 

Num Yield = ing ex- 
. er | of lint Fertil-|pense a 
Region. rec- | per | Prior) poy Prior | par. Seek izer. [ COV- 
ords.| acre. |tohar-] (,.; | Total.|tohar-) —.., | Total. ered 
vest 3 vest ; by 
fore- 
going 
South Carolina: Lbs. | Hrs. | Hrs. | Hrs. | Hrs. | Hrs. | Hrs. | Lbs. | Lbs. 
Anderson Co..-..-.. 89 248 75 56 | 131 45 12 57 35 404 86 
Barnwell Co........ 91 268 73 63 136 45 17 62 31 555 86 
Georgia: 
Laurens Co......-.. 85 277 61 64 125 44 16 60 25 288 85 
Greene Co.......-.. 78 260 74 57 131 47 13 60 35 257 85 
Sumter Co......... 80 244 81 55 136 53 11 64 38 286 84 
Alabama: 
Tallapoosa Co...... 89 172 85 39 124 50 9 59 35 187 87 
Marshall Co........ 90 227 76 51 127 51 8 59 30 333 85 
WAG Ne eri wiecerscieics 90 194 67 50 7 46 7 53 28 250 85 
Texas: 
Ellis Co....- uum 75 176 31 25 56 ae 4 BU Di Soa 79 
IRE COsac5gabour 75 185 49 37 86 42 8 50 25 145 83 


a Excluding interest on land. : i f 
1 An analysis of labor practices for the farms represented in these counties is given in U.S. Dept. of Agri- 
culture Bulletin 896, entitled ‘‘The Cost of Producing Cotton.” 
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The more extensive cultural methods followed in Texas, as com- 
pared with those followed in the southeastern portions of the Cotton 
Belt, explain in some measure the differences in man-labor require- 
ments. The lower yields reported for the three Alabama areas in 
1918 will account for the low labor requirement of those areas as 
compared with that of the five districts in Georgia and South Caro- 
lina. There was marked uniformity in the average requirements 
for man labor in the latter districts. 

Farm manure is not used extensively in cotton production, largely 
because live-stock farming does not figure as an important part of 
the farm business. Only 27 per cent of the operators who were 
interviewed applied manure to a part of the cotton land. Commer- 
cial fertilizer was applied in all districts except Ellis County, Tex. 
In Rusk County, Tex., the average application was 145 pounds per 
acre, while in Barnwell County, S. C., the average application was 
555 pounds per acre. 

The seed cotton picked per day varied under average conditions 
from 142 pounds per day in Barnwell County, S. C., to 236 pounds 
per day in Ellis County, Tex. The average amount picked per day 
in several of these districts was not far from 150 pounds of seed 
cotton. It is undoubtedly true that the rate of picking exceeds 
these average amounts during the early part of the season, more 
especially for the first and second times over, but late in the season 
the average rate would be greatly reduced on account of the smaller 
number of bolls opening at that time. 

Since picking constitutes an important part of the man labor in 
producing cotton, any noticeable reduction in yield would influence 
the total man labor requirement. In the Georgia districts it required 
45 to 57 man hours per acre (district averages) for this harvest 
work; in South Carolina the range was from 47 to 49 hours per 
acre, while in Texas the picking amounted to 24 and 32 hours, 
respectively, for the two districts. 

In 1919 farm survey and cost records were obtained in 12 southern 
counties, and the acreage of cotton represented in each of these 
areas was as follows: Anderson (S. C.), 2,018; Barnwell (S. C.), 
2,301; Laurens (Ga.), 3,111; Greene (Ga.), 3,000; Mitchell (Ga.), 
2,310; Lauderdale (Ala.), 1,470; Marshall (Ala.), 1,196; Ellis (Tex.), 
7,408; Rusk (Tex.), 2,233; Washington (Miss.), 2,524; Monroe 
(Miss.), 1,644; Lee (Ark.), 3,347; making a total of 32,562 acres. 
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TaBLE 6.—Cotton: Labor and material requirements per acre (821 records, 1919 crop). 


Yield. Man labor. Mule labor. 
See 2 A 
er - | Gin- 
Region. of Prior : Prior Seed. ver ning 
rec- Gov | Pes to Hiar- to Jele yn ta ~~"* Icharge. 
Gra. Lint. | Seed. Harel eraet Total. Peres || seas Total. 8 
| vest. vest. 

South Carolina: — | Tose gis.) Eins.) | Hrs. || OHGsa Eisen | CEs Tins. 3! 0s. |e IsDSen PSC wwe: 
Anderson Co.@ 74 | 2386] 495 80 60 140 45 \ 14 59 35 449 | $1.00 
Barnwell Co..| 76] 248 | 408 65 52 117 41 12 53 28 699 1.04 

Georgia: 

Laurens Co.-..| 77 92 168 55 23 78 39 3 42 25 254 1. 24 
Greene Co:-.-- | 74 225 413, 63. 45 108 40 8 48 37 295 awe 
Mitchell Co....| 50 159 300 61 39 100 43 | 5 48 30 27 1.07 
Alabama: | 
Marshall Co...) 79 272 Moia| 79 58 128 46 ii 57 31 369 1.02 
auderdaleCo.,; 84] 192] 345 , 69 51 120 47 7 54 25 168 1.10 
Mississippi: 
Washington 
COnsesscne se: 29 171 391 87 54 141 AT 5 52 Shy ee ones 1.69 
Monroe Co..-- 49 132 238 54 34 88 35 6 34 (d) 1.39 

Arkansas: 

Lee Co.....--- 83 174 363 109 55 164 AT | 8 55 34 (>) 1.35 

Texas: | | 

J ¢ 50 | | 

INS. aaseaoKe 71 !4 d29 134 Sill 15 46 29 2 31 | PD iets ea | 480 
|| e24 

RUS leeyee ae ee 75 | 6! 106 48 16 64 37 3 40 22 | 105 1.87 
i 


a Qn 34 owned farms producing wage cotton, man labor, mule labor, seed, fertilizer, and manure con- 
stituted 85 per cent of the total operating expense. By adding ginning to the foregoing list the operating 
exnense amounted to 89 per cent of total cost, excluding interest on land. 

bIn Monroe County, Miss., fertilizer was applied on only 13 farms; in Lee County, Ark., on only one. 

¢ Picked cotton. 

@ Boilie cotton. 

e Unginned seed cotton. 

The total man labor requirements were exceptionally low in Ellis 
and Rusk Counties, Tex., and relatively low in Laurens County, Ga. 
(See Table 6.) It will be observed that comparatively small yields 
were reported for the farms surveyed in these counties, and this is 
reflected in the quantity of labor utilized in harvesting the crop. 
This factor also influenced the mule hours to a certain extent. 

Exceptionally high man labor requirements are given for Lee 
County, Ark., and Washington County, Miss. In both of these 
areas there was a considerable growth of grass and weeds during the 
early part of the summer and this necessitated much extra hoeing. 
This condition was somewhat unusual. 

The lowest average application of commercial fertilizer was 
reported for Monroe County, Miss.; the highest, in Barnwell County, 
5S. C. Commercial fertilizers were used very generally in the latter 
State, while in Monroe County, Miss., fertilizer was used on very few 
of the farms. In Lee County, Ark., only one farm reported use of 
fertilizer, while farmers in Washington County, Miss., and Ellis 
County, Tex., did not use any.’ 


1 Reference on cotton: 
Dept. Bulletin 492. An Economic Study of Farming in Sumter Co., Ga. 
Dept. Bulletin 511. Farm Practice in the Cultivation of Cotton. 
Dept. Bulletin 648. A Farm Management Survey in Brooks Co., Ga. 
Dept. Bulletin 651. A Farm Management Study in Anderson Co., S.C. 
Dept. Bulletin 659. A Farm Management Study of Cotton Farms in Ellis Co., Tex. 
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F¥1G. 3.—Distribution of man labor and horse labor for one farm during a Series of years, representing the 
production of 25 acres of cotton annually. Large type machinery used. Black bars indicate total hours 
spent per acre during 10-day periods. 
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TABLE 7.—Cotton: Percentage distribution of costs per acre (1918 crop). 


Anderson Co., S.C. Ellis Co., Tex. 
Item. Distri- Distri- Distri- Distri- 
bution of | bution of | bution of | bution of 
operating] total |operating| total 
expense.| costs. | expense. costs. 
; Per cent. | Per cent. | Per cent. |Per cent. 
MEE TALTIEY VOY RSS seo eR MEO IE Oo ee eS Lo a 63.8 54.3 60. 0 38. 1 
Mil evap Olemereee rs crane mena ae cee ees LS eS 2 eg 10.0 8.5 15.1 9.6 
Materials: 
Sel FSS CSS a eae ee UR Fe ok 2.5 2.1 3.9 QRS 
Mirae PE rapemtee teat secre arena usnae SU Oo a RRP a .6 6 (a) (2) 
Menuilizersesare en tesco oa bed 2 2 eee 8.7 CSN eee MEE er arse 
Sacksramdisheetsne sae see eee nee act oa hie dP ees 72 .2 2 1 
Motalenmea tential Syesey tee aes eae yee 8 eee 12.0 10.3 4.1 2.6 
Other costs: 
(Gini pane ee Wel ee mira eee aN. a A a 2.9 255 6.2 4.0 
MACHINE TV ev yur ee nome Ree eS Dkr ioe eae 2.3 2.0 5.1 3.2 
Overhen aero ey Ba ee ae ee Syl Et A pee 9.0 7.6 9.5 5.9 
MovaOthentCostS cathe joes k ose oe ce bocce See ee | 14.2 12.1 20.8 gHal 
andichate cents ce tiwh ok eee. ssc a8 ees tC a 14.8 | aay iat 36.6 
Walitevofelan dipenacreacn-asse - ce ns cncige o> 24 22 = 2S eee | $110 $190 


a Less than one-tenth of 1 per cent. 


POTATOES. 


In this study 26 potato-growing districts were visited and 918 
farmers were interviewed (Table 8). The acreage of potatoes rep- 
resented was as follows: Early potatoes (southern districts), 11,487; 
midsummer potatoes (central coastal plain), 5,598; late crop pota- 
toes in Maine, New York, Michigan, and Wisconsin, 6,373; in lowa 
and Minnesota, 4,763; in Colorado, 2,210; in Washington, 782— 
total, 31,213 acres.* 

There was a wide range in normal man-labor and _horse-labor 
requirements. It would be natural to look for some uniformity in 
the man-labor and horse-labor requirements within a given region, 
more particularly if the conditions under which the crop was grown 
happened to be fairly uniform and the yields were approximately 
the same. In the region producing the midsummer crop of potatoes 
the amount of man labor utilized in marketing was much the same 
for all districts. However, the central New Jersey district, reporting 
the highest yield per acre, had the minimum labor requirement. 

Farm manure applications varied from 7 to 12 loads per acre in 
the late potato districts and three of the midsummer districts. 
Commercial fertilizers were used in larger quantities in the early 
and midsummer districts than in the late producing areas. The 
Maine districts may be taken as exceptions from this general state- 
ment. Comparatively light applications were made in the three 


1 The enterprise records which were used in compiling the information on potatoes were obtained during 
the years 1912-1913 by H. H. Clark and L. L. Corbett. A report prepared by E. H. Thomson in connec- 
tion with this cost survey was available for reference in compiling Table VIII. 
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New York districts. The rest of the late-producing areas applied no 
fertilizer whatever. ; 

In the majority of these districts man labor and horse labor, 
manure, seed, and fertilizer constituted 72 per cent or more of the 
total cost of producing potatoes exclusive of land rent. These 
results have been computed on the basis of normal yield. 


TABLE 8.—Potatoes: Labor and material requirements per acre (918 records), 1912-13. 


Man labor. Horse labor. Per 
cent of 
ume ae a Tee opera- 
. er O . a- erti-|ting ex- 
Region. rec- yield EEODg eras Prior ffar- Seed: nure. | lizer. Ronse a 
ords. ee to har aout Total. | to har- West Total. covered 
* | vest | vest 2 by fore- 
going 
Early: Bush. | Hrs | Hrs Hrs. | Hrs. Hrs.| Hrs. \|Bush.| Loads.| Lbs. | Per ct. 
Piorida Pare 42 122 44 | 60 104 62 18 80:| 13:23 | ese4 1,920 77 
Pexaseet ic 8 ee 43 87 23 | 24 47 41 12 531) 1k 4e eee aren | pene 80 
South Carolina.| 35 146 68 48 116 54 12 66.) T4235 1, 980 80 
Midsummer: | 
Virginia— | 
Norfolk.... 37 142 54 35 89 47 14 Gliv|: D127 nxs eee 1,840 | 78 
Eastern | 
shore..... 22 139 50 32 82 60 11 UL} LOK 7 eee 1,309 72 
New Jersey— 
Southern... 31 173 38 32 70 43 25 68 | 10.8 4.7 |1,680 89 
Central..... 36 245 36 31 67 54 27 81 | 13.1 3.4 {1,500 89 
Long Island... . 82 167 43 32 75 48 20 68 | 12.0 2.1 1,840 89 
Late: 
Maine— 
Aroostook : 
County .- 81 254 44 51 95 70 34 104 | 13.8 2.2 |1, 840 87 
Southern... 23 259 48 57 105 71 44 115 | 14.2 4.7 |1,800 90 
New York— 
Northern... 19 211 56 63 119 69 39 108 | 12.6 5.5 260 92 
Western.... 68 151 41 42 83 59 33 92 | 11.8 5.3 120 87 
Southern...) 56 135 42 50 92 ESO eracommesal sib honed | 9.4 4.2 160 90 
Michigan— 
Southeast- | 
erns 22222 20 138 40 42 82 48 25 73 7.4 at keen 91 
Traverse 
ENyeeaees 20 148 46 56 102 40 27 67 | 9.9 B55 |lsoseee 89 
Southwest- 
Orne a5 20 145 32 46 78 38 28 66 8.0 AED a SOS Be 89 
Wisconsin— d 
Central..... 47 127 26 34 60 31 30 61 7.0 PAG |e Sse 85 
Southern... 15 185 37 45 82 44 41 85 | 15.1 aha) |lesee oe 87 
Iowa— 
Eastern.... 22 174 36 33 69 52 33 85 | 14.7 4 Sales 88 
Grundy 
County .. 19 151 25 28 53 49 28 77 | 16.6 158). 87 
Minnesota— 
Eastern.... 46 116 32 34 66 38 33 71 7.4 OF | Seer 87 
Clay Coun- 
tYusiceen 25 122 18 40 58 41 28 69 | 12.2 Mls eee 77 
Colorado— 
Greeley....| 44 217 31 42 73 67 28 95 | 11.3 2s Di) he Se 72 
Montrose 
County -.- 19 258 46 47 93 71 36 107 | 16.2 4.5) |sb2 2b 73 
Washington— 
Eastern.... 25 145 23 31 54 36 24 60 | 7.3 TS i pe See 74 
Yakima.... 21 311 44 84 128 49 40 89 | 14.4 Oty bi les ts 73 


a Excluding interest on land. 


An enterprise survey was made in nme Northern potato-growing 
districts during the year 1920. Four hundred and sixty-one growers 
were interviewed and records were obtained for the following potato 
acreages: Minnesota, 3,428; Wisconsin, 995; Michigan, 1,005; New 
York, 1,100; and Maine, 1,633—total, 8,161 acres.! 


1 The requirements which are givenin Table 9 were prepared by W. C. Funk, of the Office of Farm Man- 
agement and Farm Economics, U. S. Department of Agriculture. 
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TaBLE 9.—Potatoes: Labor and material requirements per acre (461 records, 1919). 


| Man labor. Horse labor. Percent 
¥ of oper- 
Num! Yield Ma. | Fer- Bune 
Region. ofrec-| P& | Prior H Prior | par Seed.) nure. | til: | pense a 
ords.| 2°T© |to har- =A | Total. | to har- ol Total. zeT- | covered 
vest. | V°S vest. | V°S': by fore- 
going. 
Minnesota: | Bush.| Hrs. | Hrs. | Hrs. | Hrs. | Hrs. | Hrs. |\Bush.| Tons. | Lbs. 
Clay County. - - 51 103 18.3 | 510.9 | 6 29.2 46.1 | 19.6 | 65.7 | 12.3 ATONE | era 74.5 
Anoka County - 54 104 34.9 28. 8 63.7 60.3 | 26.6 | 86.9 9.5 CSO Sea Sc 77.2 
Wisconsin: 
Barron County. 47 152 | 47.6] 45.1 | 92.7] 61.5 | 38.8 |100.3 | 11.6 7.1} (¢) 80. 6 
Waunaca Coun- : 
Mond oaacuees 50 123 41.7 BOs 77.4 46.3 | 30.9 | 77.2 | 10.6 Os OB Seeee | 82.3 
Michigan: 
Montcalm 
County..-.... AQ 109 40.1 33. 8 73.9 54.8 | 30.7 | 85.5 7.7 6.0 | (¢) 80. 7 
Grand Traverse 
County..-..-.. 52 124 49.9 40.3 90. 2 54.4 | 23.6 | 78.0 | 11.3 ONO gl aeae 80. 4 
New York: 
Steuben Coun- 
UN GS euseeeceee 50 141 40.8 46.3 87.1 58.4 | 40.0 | 98.4 | 11.2 4.5 | (¢) 81.2 
Monroe County 50 110 47.9 37.7 85.6 76.5 | 39.5 |116.0 | 13.2 Maple tea 81.2 
Maine: 
Aroostook 
County.--..-- | 58 254 50.4 | 527.2 | 677.6 71.1 | 38.9 |110.0 | 14.0 2.0 |1, 965 _ 83.5 


a Excluding interest on land. 

6 Picking not included in time for harvesting and total hours. 

¢ Commercial fertilizers not generally used. 

‘Since picking was not included in the time for harvesting in all 
areas, the harvest labor as well as the total man labor appears com- 
paratively low for Clay County, Minn., and Aroostook County, Me. 
In both of these districts the potatoes were picked largely by contract. 

Considerable variation was found in the labor requirements for the 
same operation in different areas. For example, in Clay County, 
Minn., two-row cultivators are not uncommon and man-labor-saving 
machinery can be used to good advantage, while in some of the 
districts potatoes are planted and dug by hand. 

Commercial fertilizer was not used extensively outside of the 
Maine area. The lowest application noted in this area was 1,333 
pounds per acre and the highest was 2,800. The use of manure was 
common to all areas. With the exception of two districts, namely, 
Clay County, Minn., and Aroostook County, Me., over 75 per cent 
of the potato acreage was manured. 

There was quite a wide range in the quantity of seed potatoes 
used in these districts. The five farms using the least seed in Mont- 
calm County, Mich., used an average of 5.7 bushels of seed per acre, 
while in Barron County, Wis., the five farms using the most seed 
averaged 16.2 bushels per acre. When seed is high in price, this 
item is exceedingly important from a cost standpoint. 

The per cent of total operating expense represented by the factors 
which are included in Table 9 varied on the average from 74.5 in 
Anoka County, Minn., to 83.5 in Aroostook County, Me. 

60765°—21—Bull. 1000-3 
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Fig. 4—Distribution of man labor and horse labor per acre for 14 farras, representing 161 acres of potatoes. 
Only marketing done directly from the field included. Black bars indicate total hours spent per acre 
during 10-day periods. 
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' TasBLe 10.—Potatoes: Percentage distribution of costs per acre. 


Steuben County, Grand Traverse 
N.Y. County, Mich. 
Item. Distri- | Distri- | Distri- | Distri- 
bution of | bution of | bution of | bution of - 
operating] total |operating| total 
expense. costs. | expense. costs. 
Per cent. | Per cent. |Per cent. | Per cent. 
(Micirinl ab ORs eee aecie ene ecicieiie sisic seo sc See 28.8 27.3 32.8 30.3 
EVOLSCH A DOM aa ee eee easier ee cnn ebissinc secs Bes Saas eeae 26.0 24.7 18.9 17.4 
Materials: Ey f Ph, 
MENOTOS GOS sR NERO SR SORE ESE eee ae ar ins rocy Sivr 12.1 11.5 14.3 13. 2 
SECU S ee ate ae RS VS RA eee! 12.3 11.7 14.4 13.3 
IER A os oes DESSERT eI GO Se ence eer ae atRDnR RGR ccs 2 aR 2.0 Ee re fests aes ae [eae was 
Spray material..........-. Dee eee sa ai cc sie og 2 oe esis 1.4 1.4 2.1 1.9 
Motalimaterials Sst es yes SS Ne eee 27.8 26.5 30. 8 28.4 
Other costs: ‘ - 
Oyerhea Gu ee ig sue SB mates coe. os Sie c ito eetata 6.6 6.3 5.0 4.6 
VU CINIIVOTN Seabees aoe ware arenes ees tes nias acc ia/e pate eet 8.7 8.2 33 7.0 
MiscellameouStemesseedies sete co eemmiere nel citi. « Sj 2a 2.0 4.3 3.9 
ossiomabandoned!acrenger cesses acs. = <i. + scene aeons sees ocee aac “cee 6 at) 
MOtAILOUNCIAGOSUSE = ial sos cae meee calc was See ee 17.4 16.5 WES 16.0 
CTI I aie © pete eae se eee Cabelas )o alo eS Lee z 0 bo6se6ae al AD 
Waluerotlandypemacre sec sesc ese reee es aeeeceico nc - = Cue eee see = $80 ee "$117 7 
} 


SUGAR BEETS. 


During the years 1915, 1916, and 1917 enterprise records were 
obtained in three districts within each of the regions where the 
sugar beet is grown as one of the important crops. The acreage 
represented was as follows: California, 14,139; Utab-Idaho, 3,029; 
Colorado, 9,913; Montana, 8,849; Michigan and Ohio, 4,280—total, 
40,210 acres. The basic requirements for this crop have been 
worked out on a basis slightly different from that used in the case 
of other staples, like corn and wheat. (See Table 11.) In view of 
the fact that a rather large amount of the hand labor was performed 
on a contract basis, it was not thought advisable to separate the work 
prior to harvest from the work performed in harvesting the beet crop. 

Considerable variation was found in the practices which obtained 
with reference to the hand work on sugar beets. In the three Cali- 
fornia districts and in the Billings area the hand work was all done 
on a contract basis. In several of the other districts, like Greeley 
and Rocky Ford, the farm operator with the aid of his family did 
a small part of this work and the remainder was done on a contract 
basis. More than half of the hand labor in the Garland and Fort 
Morgan districts was done by the operator, while in the Provo area 
a relatively small amount of the hand labor was let on contract. 
The cash paid out for contract labor has been converted to hours by 


using a rate of 25 cents per hour, which appears to be reasonable for 
the period under study. 


Certain important factors are to be considered in comparing the 
man labor requirements by districts. First, California operators 
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used somewhat larger equipment than operators in other districts, 
and this is reflected in the man labor utilized per acre. Second, in 
Utah, Idaho, Colorado, and Montana, sugar beets are grown under 
irrigation, which increases the number of man hours per acre. Third, 
the extent of the enterprise, together with the type of soil, will 
influence the requirement for man labor. Fourth, the sugar beet 
is a heavy crop to handle, and, since districts differ in yield, the 
lifting and hauling to market may show considerable range in the 
total time utilized. 

The quantity of seed used in the respective districts showed 
considerable uniformity. At the time this survey was made approxi- 
mately 15 pounds per acre was the customary amount for practi- 
cally all districts. The seed requirements as given represent one 
planting, and also a small amount of replanting. 

Farm manure was applied in all of the districts visited. However, 
this factor was much less important in the California districts than 
elsewhere. A review of the detailed reports which have been issued 
in connection with this study will indicate some of the variations that 
occured relative to the application of farm manure.' Commercial 
fertilizer was applied only in the Michigan and Ohio districts. 


TABLE 11.—Sugar beets: Labor and material requirements per acre, (1,320 records, 
1914-1916). 


1 
| Farmers’ Contract Total hours | | Per 
labor. labor. peracre. | i cent oj 
Num-| x;. QS 
ber of Yield Se Mae Fer jing ex- 
Region. rec. | Per : | Seed. rare til- |pensea 
ords.| 2°F@- | Ma- Cash |Equiv- | izer. | cover- 
ne Hand.) per | alent | Man. | Horse.) ed by 
chine. 
acre. | hours. fore- 
going. 
California: Tons.| Hrs | Hrs. | Lbs. | Tons.| Lbs 
Los Angeles. -- 81 TS O76 UF eo ease $15. 01 60. 0 87.7 | 109.3 20.:7, 18 (8) el aeeeee $4 
Oxmard® -2F-<.- 45 4 be OP ee oe 14. 82 59. 3 79.5 | 111.5 16567|/(0)y je=s-e— 85 
Salinas........ SG ESO Peas ie ee 18.87 | 75.5 | 101.2 | 124.3 14°76.) @)ieiseeee 85 
Utah-Idaho: 
Garland......- 79 14.8) 36.7 21.2 | 18.87 75.4 | 133.3 98.5 pL: ay fa) eae bl Se 87 
IProvOstes- sees 58 15.0 58. 8 48.4 5. 90 23.6 | 130.8 | 117.1 1409) 720) [eee 86 
Idaho Falls... 36 |- 13.6] 34.2] 16.0 |.17.29 | 69.2.) 119.4 | 79:3) | 14.7. |\-6.3:12 22 j 8&3 
Colorado: 
Greeley. ....-- 195 | 15.6] 48.5 6.3) |)175264| 69: 1.) 123595) 1042571) 18) Osler 823 eae 91 
Fort Morgan. . 66 13.6 45.3 18.7 ; 13.52 | 54.1; 118.1 | 103.0 21.1 4.4 j...... 88 
Rocky Ford.--| 106 13.0 | 56.0 4.9 | 14.11 | 56.4! 117.3 | 132.7} 21.7) 3.6 |_2.-.- 90 
Montana: : 
Billingss see 305 AODSE 41285) Seo c 18 64] 93.2 | 135.0} 94.2 APA ec Sh) 5-ba—= 93 
Michigan-Ohio: 
Carout & xceete 134 9.7 | 39.4 5.1 | 15.26] 61.0) 105.5 | 800] 156] 2.0 92 90 
AIM aS eee ee 53 TAP AN DOF 3S a|/9 LOsSrlloooo mos. 2 |) Ld 8) sO5ns G85 4) PAZ/ 62 90 
Grand Rapids. 36 10. 2 45.3 15.4 | 12.66 | 50.6 | 111.3 93. 8 14.2] 2.8 94 99 
Northwestern 
Oniowe-- 97 13.2 | 38.6 5.8 | 17.24 | 69.0 | 113.4 79, 1 15. 2 | (>) 61 89 


a Excluding interest on land. 
b Manure applied on negligible number of farms. 
1 References: 
U.S. Dept. of Agr. Bulletin 693. Farm Practice in Growing Sugar Beets in Utah and Idaho. 
U.S. Dept. of Agr. Bulletin 726. Farm Practice in Growing Sugar Beets in Colorado. 
U. S. Dept. of Agr. Bulletin 735. Farm Practice in Growing Sugar Beets in the Billings Region, 
Montana. 
U.S. Dept. of Agr. Bulletin 748. Farm Practice in Growing Sugar Beets in Michigan and Ohio. 
U.S. Dept. of Agr. Bulletin 760. Farm Practice in Growing Sugar Beets in California. 
U.S. Dept. of Agr. Bulletin 963. Cost of Producing Sugar Beets in Utah and Idaho, 1918-1919. 
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aie SUGAR E seers 


‘BASED ON ENTERPRISE REGORDS 
FROM 
GREELEY COLORADO 


Pete erferae [oat er ines looters 


PERCENTAGE DISTRIBUTION 


| 22 | 19 | 178 [is2 [29 [33 [4 [22 [iss [15s | 212] 2.2 | 


ee | 


Fic. 5.—Distribution of man labor and horse labor by months, as shown by 195 enterprise survey records 
covering 2 yearsand involving the production of 5,028 acres ofsugar beets.. The totalman labor includes 
operator’slabor and contract labor, which has been converted to equivalent hours. Black bars indicate 
total hours spent per acre during periods of one month. 
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TABLE 12.—Sugar beets: Percentage distribution of costs per acre. 


Weld County, Tuscola County, 
Colo. | Mich. 
| 
Item. Distri- | Distri- | Distri- | Distri- 
| bution of | bution of| bution of | bution of 
| operating} total | operating) total 
expense.| costs. |expense.| costs. 
| Per cent. | Per cent. | Per cent. | Per cent. 
Man Tabor strict ee ore ote dee Senet eekeee | 53.9 38.3 57.1 49.1 
Horse labors. -... 5. 5 22 eee ood wk le wns bec eee es | 22.4 16.0 | 19.5 16.8 
Materials: | 
Seed. * 0. 2.013.-2- 3 Se eee wis wo Salo ss ce dase ee Se aee 3.5 2.4 | Seid 4.9 
Manure: © 2 32> <7 -seeeeeeneereer cs se- eae si 10.8 7.6 4.6 4.0 
Fertilizer:_: 42... . 35S eee eee Li she SEERA SER |. Sess. |S ces 2.9 2.5 
Watercress ae Sees ieeee 1.0 Y fe a Se |S eee 
Totalmaterials s5-s-c2 ees... ee | 15.3 10.7 | 13.2 11.4 
Other costs: | 
Machinery: - sce nein oo ke coe oe eee eee 4.0 2.8 5.0 4.3 
Overhead... S35 ae. oo ooo ds oe). See 4,4 3.2 | 5n2 4.4 
Notal othercostes. 82 = _...... ae ee 8.4 6.0 Wane cy 
Land charge... - (322553 seeee cee eeeee etm aco se Oe Eee ee oe. 290!) See eee | 14.0 
Value of land peracre sss aan see eae oe eee $187 =| $102 
TaBLE 13.—Tobacco: Labor and material requirements per acre. 
| 
| Man labor. Horse labor. Per 
cent of 
Num a operat- 
a er Of] +; Ma- | ing ex- 
Region. rec- | Yield.) prior Hae Prior | yar. nure. |pensea 
ords. | tohar-| To.¢. | Total. |tohar-| ~o3; | Total. covered 
| vest. | : vest. by fore- 
| going. 
| Lbs. | Hrs. | Hrs. | Hrs. | Hrs. | Hrs. | Hrs. | Tons. 
Wisconsin... - 3eeees 19 1,300 90.8 | 104.3} 195.1 65.5 25. 2 90. 7 8 77.8 
Kentucky (Burley)o..| 81/ 1,141! 170.6) 204.4] 375.0] 685) 29.5] 98.0].......- 75 
Kentucky (dark).....| 70) 825 | 146.3 115.7] 2620| 60.7) 283 


| | | 
a Excluding interest on land. 
b See Kentucky Bulletin 229, ‘‘The Cost of Producing Tobacco in Kentucky,’”’ by W. D. Nicholls, Col- 


lege of Agriculture, Kentucky, and F. W. Pcek, Office of Farm Management and Farm Economics, GS. 
Department of Agriculture. 


TOBACCO. 


Because of the large quantity of skilled labor required in the pro- 
duction of tobacco and the long period over which the labor is dis- 
tributed, this crop competes with practically every other farm enter- 
prise. Wherever it is grown, therefore, it is usually the chief source 
of income and all other enterprises are more or less neglected in the 
interest of the tobacco crop. Labor, machinery, and building costs 
are the three chief factors in the operating cost of tobacco production. 

The materials used are seed, paper, twine, fuel, and in some sec- 
tions small quantities of poison, used for killimg worms. The 
amounts of all these supplies are, however, very small and of very 
little importance compared with the other cost factors, seed usually 
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MAR.| APR | MAY | JUN.| JUL. SEPT.| OCT.| NOV.| DEC. 
10 20} 1020} 10 20 1 1020 10 20] 10 20] 1020} 10 20 : 


JAN. 
10 20 


FEB. 
10 20 


BASED ON COST ACCOUNTING DATA 
FROM 
BURLEY SECTION KENTUCKY 


19 20]10 20| 10 20/10 20] 10 20| 10 20] 10 20 10 20 L L 10 20/10 20 
| JAN.| FEB.| MAR.| APR.| MAY | JUN.| JUL, SEPT.| OCT.| NOV.) DEC. 


Fie. a niscintice of man labor and horse labor as Shown by reports from 12farms. Labor for mar- 
keting included. Black bars indicate total hours spent per acre during 10-day periods. 
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amounting to about one ounce per acre, while the paper and twine 
used are very often paid for by the purchaser of the crop. 

On the Kentucky farms visited the crop was grown mostly on new 
land, with only small quantities of fertilizer and manure, which is 


‘quite different from the practice on the Wisconsin farms, where it 


is customary to apply practically all of the farm manure to the to- 
bacco land. The labor of hauling manure is included in all of the 
above records, and for Wisconsin this amounted to about 9 man 
hours and 16 horse hours per acre. 

After the tobacco is harvested it is cured in sheds or barns which © 
are built especially for the tobacco crop, and because of the large 
space required, the investment in these buildings becomes a consid- 
erable item, even though they may be of very simple construction. 

For Wisconsin the yearly cost for buildings ranged from $6 to $10 
per acre, while in Kentucky it went up as high as $42, with an average 
cost of $27.71 for the Burley district and $10.01 for the dark tobacco 
district. 

In many sections of the country crop insurance is also becoming 
an important cost factor. In Wisconsin this item was not common at 
the time these records were obtained; hence insurance was left out 
of the account. In Kentucky, on the other hand, insurance was in- 
cluded. In the Burley section the average cost per acre was $11.57, 
while in the dark tobacco area it was $6.25 per acre (1919). 


TaBLE 14.—Tobacco; Percentage distribution of costs per acre. 


Kentucky. Wisconsin. 
Distri- Distri- 
Items. bution Distri- | bution | Distri- 


of oper- | bution | of oper- | bution 
ating of total ating of total 
ex- costs. ex- costs. 
pense. pense. 


Manilabor- eee einem te seb tt Td sot as eee ae 64.0! 42.0 49 3 
EVOrSe a DOn sco cme bao ee ee een e eset soccer eee 10.3 | 6.7 16.8 15.4 
Materials: | 
Seed= canvas ete see econ ts ecemires coe See eee 2.5" | Usi¢f iL 1.2 
Manureandtiertilizert= sop s.sseeece se sane eee 57 5) 10.8 10.0 
TNotalimaterials sess een Set eee | Bi Dee 12.0 11.2 
Other costs: | | 
Machinery.---2s uch toa! te Seep. 2.1. VE Seen een eee ee 8 1.2 4.3 3.9 
Barns. Faek ok oe oe 2 Sahu 3 Mn Eaters ere ea 14.6 9.6 12.8 11.8 
Insurance tse a se a ae eee ae 6.1 gta Wid [nap cman Roni esti ops 
Overhead= ceri Ot hee et Pe Beet OF Lia eee MRS ee he Se Non See ieee 5.1 | 45 
Totallother, COStS2 Sass. poe ee tem swareltay s,s ise cine see 22.5 14.8 22.2 | 2 
Toand charger.’ > -peeeee ae eer eee eaee eae eer oer eee eee eee acer @ 343) oot see | 7.9 
Value oflandiper acres: sas mn meme Meena nie em cneeee (b) | $100 


a Includes taxes, interest, and overhead. b From $200 to $600. 
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BEANS. 


The acreage of beans represented in Table 15 is as follows: New 
York, 540; Michigan, 462; Wisconsin, 349; California (irrigated), 
805; California (dry), 1,433; Colorado (irrigated), 853; Colorado 
(dry), 860; New Mexico (dry), 1,850; Idaho (dry), 864— total, 8,016 
acres. These records pertain to the crop year 1917.' 

In all sections except Ventura County, Calif., the farmer, with the 
assistance of his hired help, performed all the labor involved in 
growing field beans. In the latter area, however, thrashing was 
done at a contract rate per hundred pounds. Since the farm labor 
had no part in doing the thrashing on these farms, it was impossible 
to report the time required for this work in terms of man hours and 
horse hours. 

In the eastern areas, New York, Michigan, and Wisconsin, the 
operations entering into the production of field beans were very 
similar. The one outstanding difference was in the method of | 
harvesting in Wisconsin. In that State beans are thrashed from 
the stack in the field, while in New York and Michigan they are 
thrashed in the barn. Of the three States visited the labor required 
for seed-bed preparation was lowest in Wisconsin, where the light 
soil type was the factor mainly influencing the labor required in 
seed-bed preparation. In New York and Michigan the land was 
spring-tooth-harrowed 3.7 times and 2.9 times, respectively. 

The labor requirements in irrigated bean areas such as Stanislaus 
County, Calif., and Weld County, Colo., differ somewhat from those 
in dry-land areas. Naturally more labor is required on farms where 
water is applied artificially than on farms which depend upon the 
annual rainfall. Of all the regions visited, the labor requirements 
in the lima bean areas of Ventura County, Calif., were the greatest. 
Here considerable work was done in an attempt to eradicate morning 
glory, which is a serious weed pest in this region. 

No manure was applied to the bean crop in the dry land areas of 
New Mexico and Colorado or to the bean areas of Ventura County, 
Calif., or to the dry-land beans of Idaho. Twenty-six per cent of 
the total bean land of New York, 22 per cent of the bean acreage 
represented in Wisconsin, 12 per cent of the irrigated bean land of 
Colorado, and 4 per cent of the irrigated bean land in California 
received applications of farmyard manure. New York, Michigan, 
and Wisconsin were the only regions which used commercial fertilizer. 

The seed requirements varied considerably in different districts. 
The principal factors which governed the quantity of seed used are 

-the number of seed per pound, the width of row, and the moisture. 
available. 


1 The data for Table 15 are taken from an unpublished report prepared by R. S. Washburn, on file in 
the Office of Farm Management and Farm Economics. 
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BASED ON COST ACCOUNTING DATA 
FROM 
WESTERN NEW YORK 
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Fic. 7.—Distribution of man labor and horse labor per acre for 12 farms, involving the production of 164 
acres of beans. Black bars indicate total hours spent per acre during i0-day periods. 
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TaBLeE 15.—Field beans: Labor and material requirements per acre (166 records, 1917). 


| 
Man labor. Horse labor. Per 
cent 
of op- 
| erat- 
ue Saat ing 
er | Yie' P ex- 
Region. of | per | Prior \P rior Seed. ae: Perel: Coal. | pense 
rec- |} acre.| to | Har-| To- to | Har-| To- f 7 cov- 
ords. har- | vest.| tal. | har- | vest.| tal. ered 
vest vest. by 
fore- 
g0- 
| | ing.¢ 
| | 
| | ie | 
| 
Bush.| Hrs.| Hrs.| Hrs.| Hrs.| Hrs.| Hrs.| Lbs. | Tons.) Lbs. | Lbs. 
New York......... 26 | 10.9 | 27.6 | 14.3 | 41.9 | 53.3] 8.2] 61.5 507| 3.6 95 62 67 
Michigan........-.. 23 | 10.5 | 27.0 | 12.4 | 39.4 | 42.9] 7.11 50.0 46 1.3 30 86 67 
Wisconsin ......... 16 eds 20520201) 8253)" 3642 8.7 | 44.9 66 3.4 7 64 74 
IAVICTAZ OS Se cl Bo cccs laces 202Or ly 1SaL) |. 88.07, 1-45.55 lee doy Os 4l ee caters | eter te Borciace) apoos Ganeee 
California irr.) Le 15 | 20.7 | 20.0 | 17.5 | 37.5 | 37.9] 11.3 | 49.2 | 926] 3.0 |613.8 |...... 62 
Colorado (irr.)....- 16 | 25.0 | 27.9 | 18.4] 46.3 | 55.5 | 12.0 |] 67.5 30 Jie ee ela 124 68 
Average: --2-|2...5-/.50..- DAG Le Or e422: On 4s Or melee tose On |e seictic lemicie cel temic crlcmeee alien cena 
Colorado (dry)..... 17| 6.8} 15.3 | 10.5 | 25.8 | 31.4] 8.1] 39.5 GM Bee eee Sao 56 712 
New Mexico (dry). 23 | 4.1 | 17.3 | 10.8 | 28.1 | 33.6] 6.3] 39.9 Glee | Siete O2N5) |Neeeee 82 
AV ETARO cree cece tlie sence Ie OS Ay bale MERA | 7/5 LA SIS Te cooncl sccoonlloncoabcl|dooobdlboorec 
California (dry).... 15 | 26.5 | 25.0 | 9.0 | 34.0 |-71.3 | 6.7 | 78.0 Sle eee GS) | Peas 60 
Idaho (dry).-..-.... 15 | 9.7] 21.3] 8.9] 30.2 | 42.0] 7.0] 49.0 | 20-27 }...... UBS (hid aameern 79 
Average. .-..|......|.-.... PSA ON Papa betty Zl > Gb (Oss Gall aaseasa Esesesl becsees| bosacs Seoece 
| 
a Excluding interest on land. b Sacks. 


TaBLE 16.—Freld beans: Percentage distribution of costs per acre. 


combi’ ounty, | Weld County, Colo. 
Items. Distribu-| Distribu-| Distribu-| Distribu- 
tion of tion of tion of tion of 
operating} total | operating) total 
expense.| costs. | expense.| costs. 
Pcr cent. | Per cent. | Per cent. | Per cent. 
Manel a DOD tence San aes tisie onic a bclncesinn s ce ee ssinit. gaaes eee 20.5 17.8 28. 4 21.0 
HEVOTSOM AD OTe ree ete Seen ee onsen lcs soe EEC 17.1 14.8 27.6 20. 4 
iHandlinetcharge sy oss ee ee a 7.4 6.4 3.1 2.3 
Materials: 
DMV TUAT Clee vasetese </alayaic aks (nie nis ada eielst= Oerein ee cn ee the lee ene 10.1 8.7 3.6 2.6 
Fertilizer......... ae .2 oP 4 eRe ACen eal Sanaa 
Sdedeeeeesseemecss 25no 21.8 8.0 5.9 
Coaleee ee ae eee ee ore ees See iC .6 7 -6 
Total materials _ 36.2 31.3 12.3 9.1 
euWatenrentes sso. St WS eae os. Se ene ae tne cts aetna nee = 3.0 2.2, 
Other costs: - 
PIS HT ee ae a ecjavers wia'a cece StS oe ee 2.4 2.1 7.7 5.7 
EQUIP MeN Gee ee coe s/s va a ee EEE 7.4 6.4 7.3 5.4 
Onerheadiare rye ee se ei ee ee 9.0 7.7 9.8 1.2 
Eailinigurancele ty bot ehaio. Vesa tO! oT Oa Be ee en ee .8 6 
MotaliothercOstS=ecceac see ones sc acon ce eee Sees 18.8 16. 2 25.6 18.9 
We CHALE eee hy Soc ye eae vbw nn eine Tonge unre | 26.1 
Walueofland! periacre:-- 2.22.4 ccsc cis Sccs seve «siecle aeeeeeeceooe $114 $247 


2 Includes taxes and insurance. 
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GRAIN SORGHUMS. 


The records available on the cost of producing kafir and milo (1917) 
covered acreage as follows: Texas, 2,408; Oklahoma, 1,276; Kansas, 
642; total, 4,726 acres. (See Table 17).! 

Kafir and milo are not handled in the same manner in all districts. 
About 50 per cent of the Texas growers plowed, and 50 per cent 
plank-listed before planting. Thirty-five per cent used the disk 
and 65 per cent used the spike-tooth harrow. In Oklahoma about 
13 per cent plowed, 43 per cent listed, and approximately the same 
percentage disked. Occasionally it was necessary to harrow. Fifty 
per cent of the Kansas operators disked, 25 per cent listed, and 25 
per cent plowed. 

Three types of planters were used in putting in the kafir, namely, 
the lister planter, the corn planter with furrow openers attached, 
and what is known as the ‘‘knife planter.’”’ The latter type is used 
invariably on sod land. 

There are two general methods of harvesting: (1) The heads are 
harvested from standing stalks and hauled to bins or stacked in the 
barnyard; (2) the corn is‘cut with a corn binder, shocked, and 
headed from the shock with a knife attached to the end gate or side 
of the wagon. The heads are then hauled to bins and fed, or they 
may be stacked and thrashed out later from the stack. 

In general, 1917 yields were below the average. In some sections 
the crop made no grain and it had to be utilized as fodder or it was 
pastured or put into the silo. The latter method was unusual, 
although the number of silos in this territory has apparently increased 
within recent years. 


TaBLe 17.—Kafir and milo: Labor and material requirements per acre (96 records, 1917). 


Man labor. Horse labor. | Per 

Num: ie cent of 
ber | Yield | | Ma- eee 

Region. of per | Prior - | Prior Seed. mare Twine. 23 a 
rec- | acre. | to | Har-|mopa) | to | Har-|motal b peas ha 
ords. har- | vest. ‘| har- | vest. a Gore: 

vest. vest. NOK 

going.a 

Bush.| Hrs. | Hrs. | Hrs. | Hrs. | Hrs. | Hrs. | Lbs. | Tons.| Lbs. 

Texas.) oes 40 | 20.8 9.7 6.7 16847 22955 3)'* 858") 38930-3781 eesecee 5 67 
Oklahoma...-.... Sl e2200 8.8 10.0 18 8 | 25.6 | 12.8 |] 38.4] 3.0 20 1.3 77 
Kansas=-e reece 19 23. 2 11.4 12.9 24.3 26.4 | 15.4] 41.8) 5.1 583 3.6 78 


a Excluding interest on land. 
1¥rom an unpublished report prepared by T. H. Summers, formerly employed by the Office of Farm 
Management and Farm Economics, U. S. Department of Agriculture. 
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TaBLE 18.—Kafir and milo: Percentage distribution of costs per acre. 


Kansas. | Texas. 


Item Distribu- | Distribu-| Distribu-| Distribu- 
tion of tion of | tion of | tion of 

operating] total |operating) total 

expense.| costs. | expense.| costs. 


Per cent. | Per cent. | Per cent.| Per cent. 


Manslabor: bates oso sc-s cso = Bh ate EN. aliens 21.2 18.7 27.0 20. 8 
1B IORXD OO) soa Joeen oe GHG EE CEO IEA CBee eS Serer abe 22.7 20. 0 37.8 29. 2 
Materials: 
SCO eens eee seh pl Reet ait ots te eae .6 1.2 9 
FIVER TUT Cee ot cs ee ee oo cake are 30.8 QE eases ronera | ters Seecgc es ie 
“LOS 55 Gace JU ORE SEE ASU CoG OE OS Sas Se Sainte amma Soa Secs 2.4 2.1 8 6 
Totals aterials steps ps ei etter 5 che Le SCR a 33. 8 29.8 2.0 1.5 
‘Other costs: 
Mhrashingeess yes! essen dele cee es cles SS RHRE REESE GiscG Occ 3.4 BHO aeeocne se | Maeeaarnin 2 
IMGXO SHAG AY Sc He Sa paoed seHOe RO SOUCaGE Coe cae ReEEme ericc oa aGe 10.0 8.8 24.1 18.6 
Owverheddses et ee ie eds bee eee cee re ees 8.9 7.9 9.1 7.0 
MotalwothercostsHaas ieee eens.) 2 eee 22.3 19.7 33. 2 25.6 
LEADING! ODETR OS os Ge hee ae SES aba ae are ee EE See) 8 [a Se a Ben gabe ei a os 22.9 


@ Includes insurance and taxes. 


WHEAT—SPRING AND WINTER. 


The study from which our wheat records were obtained covered 
42,847 acres of spring wheat, with a total production of 362,047 
bushels, and 42,174 acres of winter wheat, with a total production 
of 635,124 bushels. The acreage was distributed by States as fol- 
lows: North Dakota, 17,271; South Dakota, 9,500; Minnesota, 
_ 17,447; Kansas, 24,436; Nebraska, 10,986; and Missouri, 8,518. In 
all there were 481 records. (See Table 18.) ! 

The figures on man labor and horse labor are averages for the 
farms operated by horse labor exclusively, farms on which tractors 
or motor trucks were used not being included. 

In the spring-wheat area 86 per cent of the total wheat acreage 
was plowed, and of this 20 per cent was handled with tractor power. 
The remainder of the wheat acreage was corn stubble and potato 
land, which was usually disk harrowed and planted directly to wheat 
without plowing. There was a wide variation in the winter wheat 
districts with respect to plowing. Twenty-one and 23 per cent, 
respectively, of the wheat land in Pawnee and Ford Counties, Kans., 
was plowed, while in some other districts as much as 60 to 98 per 
cent was plowed. In several of the western areas the lister was used 
as a substitute for the plow. 

Contract thrashing was the rule in a few districts, and, since the 
farmer furnished no labor in these areas, the amount of harvest labor 
was influenced thereby. This was true particularly in Grand Forks - 


1See U.S. Dept. of Agr. Bulletin 843, ‘‘ The Cost of Producing Wheat.”’ 
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WHEAT 


BASED ON COST ACCOUNTING DATA 
FROM 
WESTERN NORTH DAKOTA 


10 20] 10 20 a i 10 20] 10 | 10 du ala 20] 10 20 10 20| 10 20] 10 20 ae 20 
JAN.) FEB.| MAR. para | JUN.| JUL. Lae SEPT.| OCT.| NOV.| DEC. 


Fia. 8.—Distribution of man labor and horse ibe per acre for 16 farms, representing the eer ae of 
960 acres of wheat. On eleven of thesefarms the thrasher furnished a part or all of the crew for thrashing. 
Black bars indicate total hours spent per acre during 10-day periods. 


REQUIREMENTS OF FIELD CROPS. 31 


County, N. Dak., Spink County, S. Dak., and Pawnee and Ford 
Counties, Kans. 

A light crop of straw in the spring-wheat region accounts in part 
for the low twine requirements in these districts. The header was 
used on 90 per cent of the wheat acreage in Morton County, N. Dak. 
The header was also used extensively in several of the winter-wheat 
districts. 

Highty per cent of the farmers in Saline County, Nebr., reported 
the use of manure. In Ford County, Kans., and Keith County, 
Nebr., only 1 per cent of the wheat acreage was manured. Here 
manure appears to have its greatest value as a top dressing, to 
prevent blowing. Eight per cent of the total wheat acreage received 
an application of manure and straw in the spring-wheat districts, 
and in the winter-wheat belt only 5 per cent of the total area was cov- 
ered. Manuring may therefore be considered a minor operation in 
the production of wheat. 

Commercial fertilizer was not used in any of the areas visited except 
Missouri, and in this State not to an appreciable extent except in 
Jasper County. 


TABLE 19.—Wheat: Labor and material requirements per acre (481 records, 1919). 


| Man labor. Horse labor. Per 
| cent 
' of 

Num- Ope 
ber | Yield rating 
Region. of | per | Prior Prior Seed. |Twine| O% g 

rec- | acre. | to | Har-|mopa,| to | Har- | mtoal P : Se 

ords. har- | vest. har- | vest. ONG 

vest vest a 
Ny 
fore- 
| going 
Spring wheat region: Bush.| Hrs. | Hrs.| Hrs. | Hrs. | Hrs. | Hrs. | Bush.| Lbs. 
Grand Forks, N. D- 39 9.8 3.6 2.2 5.8 | 14.6 4.6] 19.2 1.4 1.9 59 
Morton, N. Da 2 39 4.4 5.4 3.8 9.2 |) 19.6 6.1 25. 7 1.2 oil 68 
Spink, 8. D a 39 9.9; 3.1 3.0 6.1, 14.8 5.3} 20.1 1.2 1.5 62 
Clay, Minn........- 38 8.1 4.2 4.0 8.2) 15.1 7.3 | 22.4 1.4 2.2 67 
Traverse, Minn....- 42 8.4 4,1 4.7 8.8] 17.3 8.4] 25.7 1.4 2.0 72 
Winter wheat region: 

Ford, Kans........- 32] 13.3 2.8 4.8 7.6 | 12.0 8.8] 20.8 8 1,2 63 
Pawnee, Kans.....- 32] 13.9 2.6 4.7 7.3 | 11.7 8.0] 19.7 1.0 -5 56 
McPherson, Kans..| 35] 12.7 4.5 4.8 9.3] 18.8 8.1] 26.9 11 2.7 63 
Saline, Mo.........- 29 | 16.3 5.1 8.1] 13.2) 18.5} 11.1] 29.6 1.3 2.8 63 
Jasper, Mo........-- 30} 19.2 8.1 9.4] 17.5] 26.8) 12.7] 39.5 1.2 2.3 75 
St. Charles, Mo..-.. 38 | 19.6 8. 2 8.9] 17.1] 25.1) 11.5] 36.6 11 2.3 68 
Phelps, Nebr....... 30} 10.8 3.7 6.5 9.2} 13.0 8.6} 21.6 1.0 2.7 69 
Saline, Nebr........ 35 18.1 6.7 8.1 14.8 | 24.7] 12.4] 37.1 1.4 3.7 71 
Keith, Nebr.......- 23 18.1 Zant 6.9 9.6 9.3 10.1 19. 4 9 1.8 59 


a Excluding interest on land. 
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TABLE 20.— Wheat: Percentage distribution of costs per acre (1919). 


McPherson County, Clay County, 


Kans. 
| 
Item. Distri- | Distri- | Distri- | Distri- 
bution of | bution | bution of} bution 
operating; of total | operating] of total 
expense. costs. | expense.} costs. 
Per cent. | Per cent. | Per cent.| Per cent. 
Manilabors. 20. 2pguht oe ts ree Sa ie ee tae eae Oe ety ey 24.6 17.9 20.5 15.2 
Horseilabors:: cies Bw oe cen apa, eee es Die be Ee Seer ral 23.1 16.8 21.5 15.9 
Materials: 
Seed: and:seed treatment. 22. - 2 i2352t.. 1b 20) GASs8-.5-2: 10.5 | 7.6 19.9 14.7 
Manure and Straw 2. acon. cece co be coe deme cce See nas 1.8 | 1.3 253 ay f 
TWAT Gs: sc 53 e036 fio Wee! PRL Ge ee ey ste 2.3) | 2.0 2.9 2.1 
Totalimaterials:7=.22 scone scott. rik ee eee, 15.1 | 10.9 25.1 18.5 
Other costs: 
Mhrashin go 22 ys sees eae We eet 8 i os) aden Rae eae 12.6 | 9. 2 6.8 5.0 
Cropinsunance- ey pei eer Je). ere ee ay eh ee Rede 1.2 9 3.1 2.3 
Machin rye ane ca seeae seein Soe conc Sod an oth cere ees 8.8 6.4 1.5 5.5 
"PractOns nis cee. cae eee sd wind od avec oe sishe anaes 1.5 | ‘Teall 3.9 2.8 
Loss on abandoned acreage...............----------.-------| 3.1 2a rsd ae SES | See ers 
Overhead a...............-- Seeey Nee ret eens Bees at 10. 0 7.3 11.6 8.6 
Totalother,costsza:. kc aintictes 2. sib hh ROR [sn237,2 27.1 32.9| 262 
Dandicharres 2.5. sete area Ut aetna et Miura emi pale te ge 97,3) 1 ee | 26.2 
Vialueiofland! peracress 225) 5. keee ean dence s Se deeemes eee $134 $137 


a Includes taxes and insurance. 


This investigation included a survey of 453 farms in the winter 
wheat belt. The following acreages were planted to wheat by these 
operators: Missouri, 5,397; Nebraska, 13,053; Kansas, 28,870; and 
Oklahoma, 14,423, making a total for all farms of 61,743 acres. 


TasLE 21.¢—Labor and material requirements, winter wheat, 1920 (representing pre- 
dominating practice in each region). 


[453 Records. ] 


Man hours. Horse hours. 
Regions. Prep- Prep- Seed. | Twine. and 
aration] Har- | mozj [aration| Har- | mo¢a) Uh 
and vest. “| and vest. : 
seeding. seeding. 
Missouri: Bushels. |Pounds. 
Pike County..-......--- 7.4 71 14.5 24.6 9.6 34. 2 1.30 15 $122 
Carroll County.--.....-- 7.3 9.3 16.6 26.1 13.0 39.1 1.23 2.2 219 
Nebraska: 
Gage County.......-..-- 5.4 8.0 13. 4 21.8 11.9 33.7 1.28 2.4 208 
Clay County.-........-.. 4.3 5.5 9.8 18.3 9.5 27.8 1.21 2.4 171 
Cheyenne County....... 3.4 5.2 8.6 14.0 9.8 23.8 ee 2.2 108 
Kansas: 
Thomas County— 
Seededvescdes eaten 1.9 4.6 6.5 8.1 8.3 16.4 \ 74 61 
Wiel aes 7 4.6 5.3 3.2 8.3 11.5 iets) taupe 
McPherson County— 
Shock thrashed..... 4.5 4.0 8.5 18.5 7.5 26.0 1.06 2.0 140 
Stack thrashed.....- 4.5 5.0 9.5 18.5 8.1 26.6 3 
Pawnee County....-.... 2.2 4.4 6.6 10.6 7.2 17.8 94: Seseccen 89 
Oklahoma: 
Garfield County .....-.-- 4.9 4.3 9.2 20.1 6.9 27.0 1.07 745 65) 120 
Woodward County. ..-- 3.8 4.2 8.0 14.4 8.3 22.7 BEY fil naascot 44 


uw From preliminary report on the cost of producing wheat, by R. S. Washburn and L. A. Moorhouse. 
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In Table 21 are summarized the average labor and material 
requirements for all districts. The methods of handling the crop 
showed considerable variation even within the same region. The 
labor requirements represent the prevailing practices on the farms 
that were operated exclusively with horsepower. 

In Thomas and Pawnee Counties, Kans., and Woodward County, 
Okla., the requirements are for headed grain, while in all other dis- 
tricts they are for grain cut with a binder. The labor requirements 
for the two Missouri districts, and Gage and Clay Counties, Nebr., are 
for conditions where all bundle haulers and field pitchers were fur- 
nished by the farmer. In Cheyenne County, Nebr., and for the 
shock thrashing in McPherson County, Kans., the farmer furnished no 
labor except the bundle haulers. In Pawnee County, and for the 
stack thrashing in McPherson County and the two Oklahoma dis- 
tricts, the requirements include no time for thrashing, which was all 
done by contract. 

A division of the labor as to land preparation and seeding, and 
harvesting and marketing, indicates that the man-hours for the 
latter were slightly greater than for the former, while the horse-hours 
for seed-bed preparation and seeding exceeded those required for 
harvesting and marketing in all cases except for volunteer wheat in 
Thomas County, Kans. The man-labor and horse-labor require- 
ments were highest in the two Missouri districts, where a relatively 
large percentage of the acreage was covered with tillage implements 
which were smaller than those used in other districts. Furthermore, 
in Missouri the farmers furnished a greater percentage of the thrashing 
crew. 

The seed requirements per acre were governed mainly by the 
amount of annual rainfall. The rate of seeding ranged from an 
average of 0.74 of a bushel in Thomas County, Kans., a region of 
limited rainfall, to 1.30 bushels in Pike County, Mo., a region of 
abundant rainfall. The acre use of binder twine ranged from an 
average of 1.5 pounds in Pike County, Mo., to 2.5 pounds in Garfield 


County, Okla. 
OATS. 


Oats do not require so loose a seed bed as many of the other farm 
crops, and for this reason they are often sown on corn land without 
plowing. On the farms for which figures are available the following 
percentages of land were plowed: North Dakota, 92; Wisconsin, 80; 
Ohio, 80; Minnesota, 75; New York, 50; Illinois, 11. (See Table 22.) 
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TABLE 22.—Oats: Labor and material requirements per acre (301 records). 


| Manlabor. | Horselabor. | \e'Per 
| | cent of 
Nae | operat- 
Yield , Seed - | Twine ing ex- 
Region. | ber of per Prior is Prior a | per ee 7 Pay per |pensea 

acre. ar- te) ar- | acre. acre. | Cov- 

ords. | tae | vest. Total. har- | vest. ota | ered 
vest. vest | by fore 
| | | going. 

Bush.| Hrs. | Hrs.| Hrs.| Hrs.| Hrs.| Hrs. Bush.| Lbs. | Lbs. | Lbs. 

Minnesota........ 79 | 35.4 | 4.2 | 5.9°| TOV I5. 7 | 7:8 | 23.55] 5.256; jocscae) eee 7483 71 
Wisconsin........ 92 | 35.7] 6.0 950 | PSO FIGS HF 257 924-082-222) Ree 48.9 2-9 71 
New York.=...... 9 | 50.4 8.3 | 10.5] 18.8] 18.0] 7.6] 25.6) 2.4 |192.1 69.5 2.6 70 
Ohio see 30 | 34.3} 9.0] 11.5] 20.5] 19.4] 8.4] 27.8] 2.3 Breet 49.5 rahe 71 
Tiinois=s--s— 2 ray [its S534 [eee yA ea | 8.8]. 9..23]5 48:4. 17: 6.) 254 Sees 43.8 2.1 61 
North Dakota.... 53'|'33.0 | 2.9 2a8 5.6] 18.0} 4.4] 17.4 2:0F ee |e 1.9 59 


a Excluding interest on land. 


The low labor requirement for Illinois is largely explained by the 
fact that only 11 per cent of the ground was plowed. In North 
Dakota, which has the second lowest requirement for preparation 
and sowing, the highest percentage of plowed land is found, but the 
farmers of that State save time by using larger machinery and per- 
haps working faster because of their skill in handling small grain 
with machinery. The same reasons explain the low labor require- 
ment for harvesting in that State. 

The fuel used per acre for thrashing will vary with the size of the 
machine, the amount of straw per acre, etc. It will be noticed, 
however, that the variation in cost due to fuel is negligible. In 
Minnesota and North Dakota straw-burning engines were used, hence 
there is no charge for fuel. 

For Illinois and North Dakota, because of the low labor and high 
machine charges, the percentage of total operating expense repre- 
ented by labor and material is very much lower than for the other 


States. 
TABLE 23.—Qats: Percentage distribution of costs per acre. 


| Illinois. North Dakota. 


ivan Distribu-| Distribu-} Distribu-| Distribu- 


tion of | tion of tion of tion of 
operating) total |operating| total 
| expense.| costs. | expense.| costs. 
Manlabor sa. oon ee ee oe eee ae oa cee eee eee cee 17.9 8.7 23. 4 16. 
Horselapor. te Sel AS CARS LE 2S: 1 ORE AMAT Sh 24.9 12.2 19.9 14.0 
Materials: 
SCCU yes re ee chon ee ere crate en eae nes Seer 14.4 7.0 rhe ye 8.2 
Twines so See er sae Re Ee EE tee TEES ee ASS Pee ee 2au 1.3 3.6 2.5 
WUC Joe cer epee eee oc 2 soon Sue ep 1.0 BH Basponotes poosssqnee 
Total materials s.c=s6 eas So epee 2 Ghee a. eee 18.1 | 8.8 15.3 10.7 
Cther costs: ify Samaeee ih Pas Ls ee 
Onerhead eae ss ee ecaes ce Seen eos eo et eee Eee 15.6 | 7. & 8.8 6.1 
Machinenyatenecc eas o ce eee coe ee eee | 10.7 5. 2 8.4 5.9 
Thrashin gee son sce sse oe ee oe see ae soa Se eee eS eee 12.8 6.2 24.2 17.0 
Totaliother: costsm spews oye ato.) a oe | 39.1 | 19.0 41.4 29.0 
PRandicharges (ace. 245 oe ee gs l= See ae ye eae ee ona | 51:31). oee eee 29.9 
Valuetoflandpenacre =: 2-2 eae ey cae. he ee nee $100 | 342 
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Fic. 9.—Distribution of man labor and horse labor for 22 farms, which produced a total of 891 acres of oats. 
Black bars indicate total hours spent per acre during 10-day periods. 
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BARLEY. 


For best results barley must be sown in a well-prepared seed bed, 
and consequently the land is generally plowed for this crop. The 
percentages of the land plowed for barley on the farms from which | 
records for this crop are available are as follows: Minnesota, 87; 
North Dakota, 97; Wisconsin, 86; New York, 50. Variations in 
labor requirements are due chiefly to the different sizes of machines 
and power units used in different sections. It will be noted (Table 
24) that in North Dakota there are over three horse hours per man 
hour, while in New York the ratio is about 1:14. 

Barley stands up well and is for this reason very popular as a nurse 
crop for grass seeding. When so used it is customary to sow less 
seed than usual per acre. In Wisconsin, for instance, where 43 per 
cent of the total barley acreage covered in this investigation was 
seeded to grass, the records show that about one-fourth bushel less 
seed than usual was sown per acre when used as a nurse crop. The 
fact that barley is often handled in a special way for the good of the 
grass seeding should be borne in mind when comparing its profitable- 
ness with that of other farm crops. 

The differences in labor requirements for harvesting and thrashing 
barley are largely due to the variations in size of machinery used. 
The harvest labor requirement of barley is slightly lower than that 
of oats, for the reason that the barley produces less straw, stands 
better, and thrashes faster. In North Dakota 81 per cent of the 
crop was thrashed by contract; that is, all or a part of the crew was 
furnished by the thrasher. On these farms the harvest labor per 
acre was 1.8 man-hours and 3.4 horse-hours, as compared with 4.1 
man-hours and 6.5 horse-hours per acre on farms where the entire 
crew was furnished by the farm operator. 


TABLE 24.—Barley: Labor and material requirements per acre (154 records). 


| Man labor. | Horse labor. | | | Per 
= | fen | cent of 
um-| x-- opera- 
Yield , s 
Region. ber off per | Prior Prior Seed.|Ferti-| Fuel |mwine,| ting ex- 
TeCai | eare at lige ra Toll bears lizer. | (coal). pense 
ords. ; 3 Total. To al. covered 
har- | vest. har- | vest. 
vest. vest. by fore- 
going.a 
BEAN Peso) Ee WY Pare 
Bush.| Hrs.| Hrs.| Hrs.| Hrs.| Hrs. | Hrs.|Bush.| Lbs.| Lbs. | Lbs. | 
Minnesota.....-.. 61 | 23.8] 4.7] 6.0] 10.71 17.3 7.8 | 25.1 P44 Un bearers ses laeyereaiccic 2.3'| 73 
Wisconsin....... 37 | 27.3 | 6.4] 10.5 | 16.9 | 18.6 8.7 | 27.3 1S 7h cee 49. 2.2 | 75 
New York....... | 9 | 32.4) 6.9] 9.6]16.5]14.6] 7.8 | 22.4] 2.1 |195.0] 77.6 2.7 | 7. 
North Dakota...| 47 | 20.7] 2.8] 2.2] 5.0) 13.1 4.0 | 17.1 158). .sckelaataees 1.8 | 59 


a Excluding interest on land. 
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Fic. 10.—Distribution of man labor and horse labor for 16 farms, representing the production of 175 acres 
of barley. Marketing labor not included. Black bars indicate total hours spent per acre during 10-day 
periods. 
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TaBLE 25.—Barley: Percentage distribution of costs per acre. 


North Dakota. Wisconsin. 
eee Distribu-| Distribu-| Distribu-|-Distribu- 
tion of tion of | tionof | tion of 
operating} total |operating} total 
expense.| costs. |expense.| costs. 
Per cent. | Per cent. | Per cent. | Per cent. 
Man labor........ ae Le ae a oe eee eee en re nn ae ae Bat 20.6 14.7 28. 0 19.5 
Horse labor. 3-22 ar err a es oe 21.2 15.1 30.0 20.8 
Materials: | p= | SS | | Sa 
Seed sae eee Bos SS ok Soe ae eee eee acre ane en ee ane 13.4 9.6 14.8 10.3 
Twine 2Bip host a sak. hose asa etek BERL e eee eae 4.0 2.8 Pi 1.6 
Muel’. 2 2228 2. BRS Sea Fa eS Se | es nee 1.0 8 
Totaltmaterialses-ce = 22 pee ae he ae ee ee 17.4 12.4 17.9 127 
Other costs: 
Osverhead 3 [a ee, ees ec ak oe ea eee te 9.7 7.0 8.3 6.2 
Machineny2 302.2 ae noes aaa bie ee oe | 7.6 5.4 8.0 5.5 
Thrashinigeeks 1: te deeb ee too | ee ee a Ee | 23.5 16.7 7.8 4.8 
Totalounencostss eee ete tt nace do eee ee | 40.8 29.1 24.1 16.5 
Huand' charges t:25. 2 238 aeeeeeeee ea ga heat. -b odes eee ee ah Ee 28.7 |b sto sees 30.5 
Value‘ofland per acre Se fea eens eek foo: batho eee eee ee $36 $72 


RYE. 


Rye does best on good land, but because of its ability to produce 
a comparatively good yield on poor ground it is usually grown on 
the lighter soils. Because of its hardiness, rye also very often 
receives less care and attention than the other small grains. On 
some farms, for instance, it 1s regularly sown in standing corn, 
making the value of the seed and the labor cost for sowing the only 
charges for seeding. In other regions, like the sections studied in 
New York and New Jersey, rye is always sown on land that is plowed 
and prepared in the ordinary way. Such variations in methods, of 
course, are bound to result in considerable variations in the cost of 
producing the crop. In Wisconsin 75 per cent of the rye fields were 
plowed, while for Minnesota and Ohio the figures are 50 and 10 per 
cent, respectively. The causes underlying variations in the other 
cost factors for rye are the same as those already discussed under 
oats and barley. 


TaBLE 26.—Rye: Labor and material requirements per acre. 
| 


Man labor. Horse labor. Per 

cent 
of op- 

| | erat- 

Num- | } | ing 

ber | Yield | j | Fer- Fuel : ex- 
Region. of | per | Prior| Prior Seed.) tili- (coal) Twine.;pense 

rec- |acre.| to | Har-| To- | to | Har-| To zer. 2 cov- 

ords. har- | vest.| tal. | har- | vest.| tal. | ered 

vest. | vest. | by 

| H fore- 
going. 

(2) 

Bush.) Hrs. | Hrs.| Hrs.| Hrs.| Hrs.| Hrs. |Bush.| Lbs. | Lbs. | Lbs. 
Minnesota......... 6 F225 Shree Ot vee 4 | LOS2H “OS O3] 72 ON IG SON 2: Ollsocee sleet Bee 76 
Wisconsin....-..-.. 12} 16.2) 45] 9.9|] 14.4] 12.3] 8.5) 20.8; 11)]...... 49. 0 1.9} 73 
QOHiOnseeeaseccsese 10| 14.6; 6.0/ 10.4] 16.4) 11.9] 7.5 ys) bE Mae B See me 2.0 67 
| | . 

New York......... (o) | 17.0] 9.9] 18.4] 23.3] 21.2) 7.1] 28.3; 1.9 |183.0) 0.8 4.0 76 
New Jersey.-...--- (>) | 17.6} 10.0 | 11.4 | 21.4] 22.7) 5.4) 28.1 | 1.8 |337. 0 j------- 2.8 74 


«Excluding interest on land. } 
» Figures taken from the results of a specialinvestigation. 
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1G. 11.—Distribution of man labor and horse labor for 12 farms, with a production of 133 acres ofrye. Black 
bars indicate total hours spent per acre during 10-day periods. 
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TABLE 27.—Rye: Percentage distribution of costs per acre. 


Minnesota. Ohio. 
Distri- Distri- 
Then bution Distri- | bution Distri- 
woe of oper- | bution | of oper- | bution 
ating oftotal | ating of total 
ex- costs. ex- costs. 
pense. pense. 
Per cent.| Per cent.| Per cent.| Per cent. 
Manilabor*patssaun cme oce aha ile Sato oe, Sere Eee 21.7 16. 29. 21.6 
Horse labor: :-! 23. 2 sot Ais hiegriine Hepes ute Aiea ee et oh 42.6 29. 6 17.6 13.0 
Materials: 
SECC 8: bs Fe se ticja aie MU dee oe oe te Setar else meant ee 9.8 7.0 17.4 12.8 
ET WAT G2 Fe 25 1 Secs sy ansterercrarsverors avers ere oreovaverare rcs orc ea tep or NSTI ACPA le ste e| 2.1 1.5 14 1.0 
C79 Lae Sh as a Ns a ee i Ra a ed Saar Ss SO i Sa el -3 574 
Manure brat cdo) Spot ibe de ebb Pie iO eee ye Seber ob. Ra oe vee 15.5 11.5 
Totalimaterialsee vs teem ss cei eicay ans tam pramee daa 11.9 8.5 34.6 25.5 
Other costs: 
Overheads Ss SER Pek SITS NN Ye de SA 5.0 3.6 12 -9 
Machin enyent asta ace once seis onic oe soe ceee beatae 9. 8 7.4 11.5 8.5 
Thrashin g2os feces dhs see tcsosek bat odacls tic den eee 9. 0 6.5 5.8 4.3 
Totaliother‘costsesanaoent cores tec cater oie eee ae | 23. 8 17.5 18.5 IRE? 
Land charges: 2. Aone, Wale ees Lee pees isha ai Fegaeencae Pre ty ae 26. 2 
Value‘ofland:per/acresticee he tebe Ae Neen ee ante | $70 $73 
| 


HAY. 


Most of the tame grasses used for hay are either biennials or 
perennials. This is a very important fact to consider when com- 
paring crop costs. In view of the fact that these crops are not sown 
annually on the same fields, the cost of the seed is always prorated 
over several years, thus reducing the seed charge for each. Not 
only is the seed cost reduced, but the labor of preparing the seed 
bed, and also, in most instances, the sowing of the seed, are charged 
against the nurse crop, thus leaving only the value of the seed sown 
as the cost of obtaining a stand of hay. In the tables following on 
the cost of hay, labor refers only to harvesting operations. In all 
of the sections studied there appeared on some records a few hours 
for sowing and other miscellaneous work on the hay fields, but only 
in New York, where it is common to roll the hay land in the spring, 
is this labor of any importance. On the latter farms the time spent 
in taking care of the hay ground in the spring amounted to six- 
tenths of a man hour and seven-tenths of a horse hour per acre. 

Seed is always one of the costs of producing tame hay and is given 
for all the States except Ohio, for which the records showed only 
the money cost of seeding. (See Table 28.) Seed and labor make 
up about three-fourths of the expenses of producing hay, and 
machinery and overhead make up the other one-fourth. A few 
farmers applied fertilizer to the hay land and a few reports showed 
that salt was used in the hay mow, but neither of these items is of 
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FiG. 12.—Distribution of man labor and horse labor for 13 farms, including the production of 301 acres of 
hay. Black barsindicate total hours spent per acre during 10-day periods. 


42 BULLETIN 1000, U. S. DEPARTMENT OF AGRICULTURE, 


sufficient importance to be considered. Some farmers reported 
baling costs, but as baling was rather the exception than the rule, 
no baling costs have been counted. 


TABLE 28.—Mizxed tame hay: Labor and material requirements per acre (197 records). 


Man Horse Seed. : Pee peut 
Nuimbor labor: | labor: OUODEIA ts 

: zs Yicld per| Mowing, | Mowing, TS GES. 

Region. of : F 3 pense 

records. | 9¢Te- raking, | raking, | covered 

. and and |Timothy.| Clover. by fore- 

auling. | hauling. going. a 

: Tons. Hours. | Hours. | Pounds. | Pounds. 
Minnesotarsaiccsnitisesctstccc 11 15 7.3 10.1 4.6 4.0 74 
Wisconsin 65 1.4 9.1 10. 2 4.6 3.8 70 
New York 23 1.4 7.9 Maid 9.2 4.9 82 
Pennsylvania... 37 1.5 7.5 7.8 ou 10.5 80 
1Oseens Soeet nt oee ee 52 1.4 2 ERY) 855" |: ..23Se. 2 ee 71 
New England 9 1.6 10.7 9.5 10.0 b 12.0 77 
a Excluding interest on land. b Timothy and red top. 


TABLE 29.— Mixed tame hay: Percentage distribution of costs per acre. 


| 
New York. Ohio. 


Item. Distribu- Distribu- Distribu-|Distribu- 
tion of | tion of | tion of | tion of 
Operating} total joperating) total 
expense.| costs. | expense.| costs. 


Per cent. | Per cent.| Per cent. | Per cent. 


Mam la boris sisee cote ees carretera eeneteta deb om ag eae eee an 22.4 15.9 33.9 17.7 
EVOLSe lA BOR se eee yee Reese eh ae ciaee eee ces oes eh ssa 17.6 12.5 21.3 11.2 
Materials: 
SCCd ys ee ese ee ope ee arses once k Oh agonn cemmen oe 2559 17.9 15.3 8.0 
MATT @ ete cacia sae nee re sess et aals amin sense omeete tte cs 16.3 a Bes) ee ee Sl egoaos ced 
Totalamaterialssce staan eas tL ose ere 41.6 29. 4 15.3 8.0 
Other costs: | Eict 
Owverheadsas- Besse sasionan Oetnen seek os basses ea eeP EE ol 10.0 7.0 -6 3 
Machinery ej 2s ese sets ticreeiios cote cteds teeth 8.4 6.0 28.9 15.1 
MotallothenicostsH se aeeehete tetas eh eS | 18. 4 13.0 29.5 15.4 
SSS SS ———_————_$— i 
wand chargersec cre case eee Bae oe tae boas Sa eee = a eee es a 201 21 ge se eee 47.7 
Value oflandspenache ss csase eee clans sea b anaee a eenioae ays ee $33 7 $51 


Clover usually produces two crops, but very often the second 
crop is either pastured, cut for seed, or plowed under as a green 
manure crop. Table 30 shows that 50 per cent of the clover land was 
cut for hay a second time in Minnesota, though only 33 per cent was 
cut in Ohio and Wisconsin. On the New York and Illinois farms 
covered by these records the second crop was in all instances used 
either for seed or for pasture. 


1 References: 
Dept. Bul. 578. A Study of Haymaking Crews and Labor Costs. 
Dept. Bul. 641. Farm Practice in the Production of Hay in Steuben County, N. Y.,and Washing: 
ton County, Pa. 
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Fig. 13.—Distribution of man labor and horse labor for 20 farms, representing the production of 128 acres 


of alfalfa. The reports show that the first and second crops may overlap during the period July 10 
to 20. Black bars indicate total hours spent per acre during 10-day periods. ° 
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TABLE 30.—Clover hay: Labor and material requirements per acre (99 records). 


Man Horse Fer cent 
: labor: labor: OF ONE 

Number} Yield Mine Moai ing ex- 

Region. of rec- Der ate ee eo eee Seeds pense 

ords. acre. rene raking; covered 

: it by fore- 

hauling. | hauling. going.a 

Tons. Hours. Hours. | Pounds. 

Minnesota. sti teen. cctetmaicccce ssemececae c 31 1.5 8. 6 12. 4 10.7 79 
‘WaSCONSIN GY S255 Ueda tema suemeee 37 2.2 14. 2 1555 Mee, 79 
New York? 4.2. Ae Oo a eUeny A toe. ul 2.0 8.9 9.9 10.1 80 
Ohigg ase yaa R ee Ne BG SHO ea 20 1.6 11.6 LO! 5) eae aoe 76 
WWhinois!ss sere re Sa Soo ee arse eases 4 1.3 8.7 10. 0 lta | Pec sce eae 


a Excluding interest on land. 


TABLE 31.—Timothy hay: Labor and material requirements per acre (49 records). 


| Per cent 
| faror Clete ofoperat- 
| Number | Yield ACorain ean Grete ing ex- 
Region. of rec- per i eiein SSE) a yea 8, Seed. pense 
ords. acre. 8; 8) covered 
4 and and eitonee 
hauling. | hauling. Boing 8 
Tons. Hours. Hours. | Pounds. 
Minnesota ssseitenrect ast cessed ones esters al) 1.3 8.0 ll. 5.4 80 
WiASCONSIN SE! 35. Hoste s csin toe Sesind= Sut. Se 21 1.4 9.1 11.0 5g5 82 
OWIO ee  EEN era Sek eo catia eran ae 8 la?) 7.9 Cab dh he eae PE 75 
TOW... ss lites etenraerers ct eeew oes if 1.8 7.5 8.8 4.0 70 


a Excluding interest on land. 


Alfalfa grows rapidly, and under favorable conditions, will pro- 
duce several cuttings each season. To know the number of cuttings 
is rather important when studying cost figures for this crop and, 
therefore, figures on number of cuttings are given in the accompany- 
ing table (Table 32). Costs for alfalfa other than harvesting are about 
the same as those given for mixed hay, but the equipment cost is 
somewhat larger for alfalfa, which tends to reduce the proportion 
represented by seed and labor. 


TABLE 32.—Alfalfa: Labor and material requirements per acre (105 records). 


. | Part of acreage cut 
Man Horse ee more than once. 
INTERNET ? labor: labor: ating 
Region. of Yield | Mowing, | Mowing, | geeq, | expensea 
, records. | Per acre. raking, | raking, aauered 
and and Gaara Two Three 
hauling. | hauling. Spine : times. times. 
g : 
Tons. Hrs. Airs. Lbs. Per cent. | Per cent. 
Minnesota..... posode 37 2.5 20. 2 24.1 Ty/ 73 80 60 
WWasconsinet ss. cenees 39 2.4 21.8 21.2 18.0 72 93 59 
owas: HMA Ske see 7 2.0 14.0 22.4 15.0 69 100 72 
MTN OIS See esis cee Om) 8) 1.9 19.2 23.7 13.7 63: | 2 sa5sceee] te aera 
Onions eee eect 7 1.8 17.4 IRS eeeSeenee 67 86 58 
2.2 4 


a }}xcluding interest on land. 
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Besides clover, timothy, and alfalfa, several other crops may be 
used for hay. Many farmers depend largely upon peas and oats and 
other grains for their hay, but on most farms these crops are har- 
vested ‘for hay only in case of emergency. The seed used for the 
grain hay is very often a mixture of peas and oats, although the 
records indicate that the other grains are also used. The amounts of 
seed given per acre in the following table consist of about two-thirds 
oats and the remainder peas, rye, wheat, etc.: 


TABLE 33.—Wild and grain hays: Labor and material requirements per acre (83 records). 


Man labor. Horse labor. Per 
cent of 
operat- 

Kind of Na Yield ing ex- 
: <ind of | ber o ense @ 

Region. hay. rec- | P& | prior Har Prior | yy. Seed. oe 

ords. | 2°F®: |tohar- Si Total. | to har- Set Total. ered 

vest : vest. ay by 
fore- 
going 
Tons.| Hrs. Hrs Ars Hrs Ars Hrs. | Lbs 

Minnesotaeos: 2-- 22: Wildes 52 Ile Syl ac aace 7.6 1-0, | eee VOSOE  SLONON ES Se 46 
1) Oe ee Millet... 8 Wee 6.9 11.3 UB S2EE 2352 23529 35: 9 69 
North Dakota...... eed Ope 5 1.9 Oe yal 8.3 14.3 8.1 22.4} 21.0 83 
Wisconsin.......--- Grain... 8 1.2 8.1 8.5 16.6 16.4 8.1 24.5 75.0 80 
Tin OiShe eee eee Pascoe 2 a) 3.1 3.4 6.5 8.1 556) Wey @ |r 4Pe Oe eae 
Minnesota.....----- do 8 133 2.9 Sea alieplleee 8.9 Oe) | ARS Seah eee ee 


a Excluding interest on land. 


GRASS-SEED CROPS. 


On many farms it is customary to use the second cutting of clover 
for the production of seed. When so used it has been the practice to 
divide the annual charges against the field between the two cuttings. 
When only: two cuttings are made the hay and clover seed crops are 
made to carry equal proportions of such items as the seeding cost, 
land rent, taxes, etc., or two-thirds of the expense may be charged to 
the hay, if two crops of hay and one crop of seed are obtained during 
the same season. 

With timothy, which usually produces only one crop a year, this 
question does not arise. (See Tables 34, 35, and 36.) 


TaBLE 34.—Timothy seed: Labor and material requirements per acre. 


Man labor. Horse labor. Per cent 
Num- of oper- 
b ber | Yield ating ex- 
Region. of per Seed. | Twine. pens 
rec- | acre. covere 
ia Harvest.| Total. | Harvest.) Total. by fore- 
going.a 
Bush. | Hours. | Hours. | Hours. | Hours. Lbs. Lbs. 
Mannesotaee 2): cen es 12 4.0 6.3 6.3 7.6 7.6 5.6 1.9 45 
Wisconsin.........-..- 4 1.7 3.9 3.9 4.4 4.4 4.6 -8 62 
TOWAR Cee aes cee 10 5.8 6.9 6.9 Was 7.6 4.0 3.1 49 
Ohio a 3 1.7 6.0 6.0 5.0 MONS Memeo ote eee 64 
ING Waser ee | ee 6.3 10.0 10.0 8.9 RoI) | sires are UENO sah al engl A 2 


a —}xcluding interest on land, 


| 
| 
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TABLE 35.—Timothy seed: Percentage distribution of costs per acre. 


Iowa. Minnesota. 
Distri- : Distri- ae 
Item. bution 2 sir bution | Pistri- 
of oper- ution | of oper- bution 
ating ex- of total ating ex- of total 
D enna costs. |* ara costs 
Per cent. | Per cent. | Per cent. | Per cent. 
Manila DOr Sate jaca ee sean eee eee eee ok. 2 ae 20.6 9.5 22.0 9.5 
Horse labor -: .--. 22-2 oD MARES RS Ro yay 9: Sn SNe ee ee 16.3 aD 14.0 6.0 
Materials: 
Seed ee ee a eee te OCPO RS aut Sa a ee | (BU 3.3 4.8 2.0 
APWANG oie. sk sh ae er eg pee eee ee a Jet S eB eee ee ann 2 4.8 2:2 4.4 1.6 
Total -materialss< See eee eee et ee IDES Dr 9.2 3.6 
Other costs: 
Overhead hes. 0 2152-2 Se Bee ayes eee 8 oi aa ee 21.9 10.2 16.0 6.1 
Machinery 11.4 YS 21.6 9.4 
ASNPASHINI P= 282 Fee eee a eee a oa Peer ess ewe See | Lied 8.0 17E2 7.4 
Lotal other: CostSti--=-- cere crinsscacces = sassee ese oes 50.6 23.5 54.8 22.9 
and! Charge scsi <2 Gace ee seers eee See os oS ae ee Eee 2 54° OL /Sa2so- ee 58.0 
Value ofland‘periacrer. 2 sash soi rece ee ye eters $180 $70 


TABLE 36.—Clover seed: Labor and material requirements per acre. 


Man labor. Horse labor. Per cent 
“ee eas of oper- 
: Number} Yield | | ating 
Region. ofrecords.| per acre. | | Seed. eared 
me | : : 
Harvest. | Total. | Harvest. | Total. by fore- 
| going.a 
Bush. Hrs. Hrs. Hrs. | Hrs. Lbs. 
Minnesota 2 see once 8 9 KS} ise Te Wz, 10.7 56 
Wisconsin® 42305252 17 1.6 8.9 | 8.9 7.0 | 7.0 | 10.3 40 
OMOsast sees eee 19 1.0 6.0 6.0 5.3 | 553!:| see 53 
TUIMOIS hye oe on eee 2 7 8:5 | 8.5 11.9 | 11.9 6.6 55 
a Excluding interest on land. 
APPLES. 


The apple acreage for which records are available is as follows: 
Wenatchee (Wash.), 566, Yakima (Wash.), 766; Hood River (Oreg.), 
672; Payette (Idaho), 430; western Colorado, 1,351; western New 
York, 3,052—total, 6,837 acres. The records were obtained during 
the years 1914, 1915, and 1916. 

The labor necessary for the production of apples varies consider- 
ably from year to year. The differences are due chiefly to size of 
crop and methods of soil management. Orchards may be handled 
by the clean-cultural method or by the sod or mulch crop method. 
In this study the more common method of soil management in each 
locality was considered. The man labor and horse labor require- 
ments are based upon practice throughout a period of five or six 
years. The maintenance labor has been separated from harvest 
labor in order to indicate the relative demand for labor during these 
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Fig. 14.—Distribution 0 fman labor and horse labor on 7 farms, with a total of 87 acres in bearing apples. 
Market labor and time spent on crops grown in these orchards have been excluded. Black bars indicate 
total hours spent per acre during 10-day periods. 
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two periods. The harvest labor is influenced largely by crop yields. 
It will be seen (Table 37) that the maintenance labor varied from 77 
man hours per acre in western New York to 230 man hours per acre 
im Wenatchee Valley, Washington. Approximately the same range 
will be noted for the harvest labor. For most of these districts the 
harvest labor exceeded the maintenance labor quite appreciably. 

Northwestern apple growers do not make a practice of using com- 
mercial fertilizers on their orchards, but in western New York about 
50 per cent of the growers apply some commercial fertilizer. The 
average application of fertilizer was approximately 500 pounds per 
acre. The amount of farm manure applied annually to ae orchards 
as a whole was comparatively low. 

For practically all of these districts the costs which are included 
under basic requirements constitute approximately 90 per cent of the 
total cost of producing apples, exclusive of land rent. 

It will be seen that the gallons of sclution used for the dormant 
spray are given in Table 37. Owing to variations in the solutions 
which were applied in subsequent sprays it did not appear to be 
feasible to separate the gallons of solution for each application, but 
the average number of sprays is given for each district, together with 
the average number of gallons of solution used with the later sprays. 
This method of reporting is not a satisfactory one, but the figures 
indicate In some measure the practices with respect to the use of 
spray materials.! 


TABLE 37.—Apples: Labor and material requirements per acre (642 records). 


Man labor. | Horselabcr. | | Spraying. |2 | g 
© op a 
| l | [1 Ze 2 
| 3 | | 2 Other ma = 
; 5 ¢ | g sprays. Bel > 
Region. 2 2 es = 3 z g 2 
3 a z make Bol 5 | 
= old o|¢ 3|/Sle || 4 (f2] § le 
Soe We | Se a ee Ss te) Solis | S| Sees cic aema eae 
gis |S/EIS/IS/21818/2 (8518) 8 [261 = le 
3 6 |F|Slole|]s/Ss/8|]s 651s] 3 8°] S Lea 
Z a MIDIS Iiel/Alealsle ia [wl a ia aia 
------ } | rear —— — 
eto : orl S Fe 
Se he le Pees ie (PS its 3 [se] 3 
SIRS PSPS PSPS lA {ys S Ws) AR 
Wenstchee alley wash. 87] 1914} 230) 364) 594} 96) 62) 158) 2.2)....| 467] 2.4) 1,185) 89}  593)/$1, 925 
Yakima Valley, Wash ..| 120} 1915} 214) 300) 514) 91) 59) 150] 4.7/....| 430] 4.0] 1,619] 89) 432 L 080 
Hood River, Oreg....... 54} 1915] 142) 164) 306) 82) 33) 115) 1. 5}._..) 222] 4.8] 1,040) 82) 222 991 
Payette Valley, Idaho.. 38)  1915]°177) 235) 412) 72) 41) 113) 4.0). 389] 3.1] 1,155) 93) 337) 613 
Western Colorado....... 125)1914-15) 161) 191} 352) 76) 47) 123) 3.5).._.| 353) 4.0) 2,020) 89) 284) 653 
; Bois. . 
Western New York..... 218) +1915} 77) 93) 170) 63) 27) 90) 4.8) 177) 264) 2.3) 620) 91) c84! 514 


a Per cent that man and horse labor, manure, fertilizer, spray materials and containers are of operating 
expense, exclusive of land rent. 
b The average yield represents the yield over a five or six year period. 
¢ To reduce to boxes, multiply by 3. 
ee: 
. S. Dept. of Agr. Bul. 446. Cost of Producing Apples, Wenatchee Valley, Washington. 


. 8S. Dept. of Agr. Bul. 500. Cost of Producing Applesin Western Colorado. 

. S. Dept. of Agr. Bul. 518. Cost of Producing Apples in Hood River Valley, Oregon. 
. 8. Dept. of Agr. Bul. 614. Cost of producing Applesin Yakima Valley, Washington. 
. S. Dept. of Agr. Bul. 636. Cost of Producing Applesin Payette Valley, Idaho. 

. S. Dept. of Agr. Bul. 851. Cost of Producing Apples in Western New York. 


dddddd& 
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TABLE 38.—Apples: Percentage distribution of costs per acre. 


Western New Yakima Valley, 
York. Wash. 
Item. Distribu-| Distribu- Distribu-| Distribu- 
tion of tion of tion of tion of 
operating} total | operating} total 
expense.| costs. | expense.| costs. 
; | Per cent.| Per cent.| Per cent.| Per cent. 
Maing borers seme eee h el! se bie ES Le hay 0st eS 34.8 28.1 50. 2 37.9 
HEVOESC Ma) OTe ye eT I oe Bio hele tae | 12.6 10. 2 8.5 6.4 
Materials: | 
Hertilizer and cover-cropysee@’.-2-..0.-...-. 22+ -2-seo- tee] 2.5 2.0 (2) (2) 
Mamie Bere me pier aa rea sy SE C5 dL oh oc Neeere 7.8 6.3 2.7 2.0 
Glas eraval le sien oe Os ok Rc ema re a Ce f 30) 4 a3 2 
SDA Ae ee ee tan Ws rE NS eee 8.0 6.5 4.6 3.5 
IBOxesa Mae Marrelspe sama hte nee eee Lu. ie ae | 26. 5 21.4 23.5 17.8 
Motalema terial see mwa rte RN): fe bls ki 1 ae ea 45.3 36.6 31.1 23.5 
Other costs: 
Noy Oe [oxen Kohno 7s es Se ee eee ee 1.9 53 1.6 1.2 
Machinery eee ene Pe Wai 2.9 2.4 3.4 2.6 
Taxes and insurance..-......- : 2.5 2.0 4.4 3.4 
WEIS PRAINS AOR BGO aoe Eee SET eens Bete es See Bee Jseeendans |easededec <8 .6 
Motalormencosts is ge) seus eee oa ects ec oro eee eee | 7.3 5.9 10. 2 7.8 
Wandechang chp esse eyecare. Sey Aree ee Le Sean | Pa Nstn patatie IPs le eooueses 24,4 
Waluicyotlan Gh penacren ye tai.) Saint Sy yak Snel ae pe nie $514 $1, 080 


a Less than one-tenth of 1 per cae 
MISCELLANEOUS CROPS. 


Besides the staple farm crops there are a great many minor crops. 
Although most of these may be the chief crops in certain sections, 
they are of secondary importance considering the country as a whole, 
and, therefore, have not been made the subject of special cost inves- 
tigations. The only available data as to the cost of growing these 
crops have been obtained on farms where complete cost accounting 
records have been kept for the entire farm business. It will be ob- 
served in studying the following tables that in a number of instances 
the number of records is not sufficiently large to warrant drawing 
definite conclusions, but it is hoped that they may give a general idea 
as to the probable labor and material requirements for the crops in 
question. 

Table 39 gives the cost for the miscellaneous crops that may be 
erown as regular field crops, while Table 40 gives the data for truck 
crops and the like. Each of the crops covered in Table 40 received 
about the same amount of care, namely, about 150 man hours per 
acre. The pansy and aster seed, though grown by experts and not of 
very much interest. to the average farmer, are of general interest as 
examples of extremely intensive crops. An acre of pansy seed 
required as much man labor as is necessary to produce 200 acres of 
wheat in North Dakota. The crops listed in Table 40 are therefore 
types of crops that may be produced to advantage in sections where 
land is scarce and labor plentiful. 


| 
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TABLE 39.— Miscellaneous field crops: Labor and material requirements per acre. 


4 Man labor. Horse labor. aS 
Q 3 2 
Bly see i | S 3 bb 
Region and crop. | © a | a S ; = os 
1 ° a 
Bee Se | 3 £3\ ¢ 3 | 8 | 8 (ees 
io} > S = ia & el ra 5 q 8ac 
Pope je | & | 212) 81 2.) 8.) gal gee ane 
ZA] Roda ole la mo) a | | Sa ee ss 
New York: Bush.| Hrs.| Hrs.| Hrs.| Hrs.| Hrs. | Hrs.|Bush.| Lbs. | Tons.| Lbs 
Buckwheat. .....]...... nh 3} 11.0 CPT). VAS 2T6 5.16]. 8352)! L000 | ea es peers eee 73 
Lbs. 
Peas (canning). . 5]1,112.6) 19.6) 20.8) 40.4) 37.9) 17.0) 54.9 4. Ole 2s 2s eee 251.8 89 
Pennsylvania: Bush. 
Buckwheat......|.....- 19.5) 13.8 4.8} 18.6] 28.5 6.2| 34.7 Li0|(osER 2h Sys eel ees 74 
Minnesota: 
Rlaxe ee oe eae 8 1:5 6.1; 4.0) 10.1) 21.7 7.5) 29.2 a) 4:0) 33 24 | SRR 72 
North Dakota: 
axe ea ACTS 25 7.5) 3.3 223 O36 e15::2 4.3) 19.5 .5 1.8) ee eee 60 
Wisconsin: | 
Buckwheat...... 3 pee 6.0) 10.6] 16.6} 17.0 8.0; 25.0 -8 PFA eerste ee 80 
ons. | 
Cabbage......... 5 Pini 37.6) 64.0} 101.6) 30.8) 54.8) 85.6)/55, 500)...... 320) Saens 90 
ush. 
Peas (dry)....:.. 8} 12.4 7.8} 10.8) 18.6] 19.2 8.8} 28.0 a Ll. 22) a he eee 75 
Lbs. 
Onions sees 4) 329.0) 323.6) 126.4) 450.0) 32.5} 24.0 56.5 BPA 10.0)....-.. 88 
a Excluding interest on land. b Plants. 


TABLE 40.— Miscellaneous crops (truck, eic.): Labor and 


material requirements per acre. 


Num s Man labor. Horse labor. 
Weide a bent) ee goa iilertil- 
SSO CANO HO) 92 rec- Bas Priorto] Har- | ota. [Prior to) Har- | motay | izer. 
ords. * |harvest} vest. * | harvest} vest. ; 
Wisconsin: Bushs.| Hrs. Hrs. Hrs. Hrs Hrs Ars. | Bushs.| Lbs 
Onions (seed)... - 3 260.0 106.8 55.2 162.0 58.0 0.3 58.3 a adaneaee 
Lbs. 
IBECESE teiare aan s 4 69.0 68.0 73.0 141.0 53.0 28.0 81.0 ti5 770 eae es 
Mangels: 2.2:4223. i 385. 0 101.8 38.1 139.9 36.7 21.5 58. 2 D5 Si eereee es 
Turnipsesa eam eee aL a 0 91.6 CUR ei pian 8 Ys} 40.8 43.3 84.1 BuO aeoadce 
Ss 
Radish seed......- i 35.0 67.8 55. 4 123.2 61.6 8.9 70.5 soles | eee 
Cucumber......... 1] 215.0 66.0 64.8 | 130.8 83.8 Sui, 89.5 880 eacasaso 
Pansy seed........ 1 9.4 566.8 | 321.1 887.9 DAM) Neerecene 24.7 CalSsioaae 
Aster seed......... 2 39.0 230.0 95.0 325.0 193.5 1.5 195.0 Gis] epee h 
Pennsylvania: 
Tomatoes......... ETSEA page ge Vaywi GEOG append) "| ea die OSA Gi hate oe ale oh 48 loa el eee oer 
New Jersey: Oz. 
MOMATOES! sey ete ease VI Opel ee oh Md IPAS S10} eat aes Wy [ae SP eee 85.0 24 $4.4 
TABLE 41.—Flax: Percentage distribution of costs per acre. 
North Dakota. Minnesota. 
rene Distribu-| Distribu-| Distribu-| Distribu- 
5 sc tion of | tion of | tion of | tion of 
operating] total | operating] total 
expense.| costs. | expense.| costs. 
Per cent. | Per cent. | Per cent. | Per cent. 
Mra a bomeee Pig ms ee. a BR Sean PN ce a ag 22.4 16.9 19.0 13.9 
ETOLSE NETO eee ys ee aay et tN cpr ae er aes ERA Mon SN 24.1 18.1 32.4 23.8 
Materials: 
PSLeTeL a Diane Wes haat PUI ga LAM LRN IE Ari Nn ee eC OL ea lr aR 10.1 7.6 14.3 10.5 
ET WaT eet Shei oie Sire deta et RUT a RE EE ok BA UA eA A ee 3.3 255) te, 5.3 
Totalmaterial sme siren Wye ci wcewie ks eMenneNl TINS et go Bion e i 13.4 10.1 215 15.8 
Other costs: 
OVerheadiarkeiee ese ee ees Raga jepeti cl) Meee Be Mas 7.6 by, ¢ 10.3 7.6 
Machinery 8.9 6.7 7.9 5.8 
Thrashing 23.6 17.8 8.9 6.6 
TOtAOtMERCOSES Servet a wee es yale ak ee tied al Sed a 40.1 30. 2 Zilehl 20.0 
n Bee w ao (el a Veh (2) tars aes ita REE a Pe A | Se 24507 - ever 26.5 
Valucoplandmeriacre: ene sie cee Mises oe ee open ntonre eee ye een $33 $70 
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METHOD OF USING FOREGOING DATA IN ESTIMATING COSTS. 


The figures presented in the foregoing tables represent the average 
crop requirements for the regions investigated, and may be of value 
to those interested in determining general costs, and to individual 
farmers as a basis for determining approximate costs on their own 
farms. In either case the method of procedure is the same, the 
only difference being that average rates should be used for finding 
regional costs, while the individual farmer should use, if available, 
the actual “noms of labor and rates for labor and materiale applic- 
able to his own farm. 

It will be understood that the requirements and proportions pre- 
sented for each crop may be used in approximating costs in those 
areas only in which the farm practice in general is similar to that of 
the regions for which the data are given. 

The method of estimating the cost of a given crop may be out- 
lined as follows: 

1. Determine the total cost of labor and material per acre by 
applying current rates to the quantities of labor and materials obtained from 
the indiwidual’s own records, or, if these are not available, use the averages 
given in the table. 
2. Determine the total operating expense per acre by dividing the 
cost of labor and material by the percentage figure (per cent of total operating 
expense) for the given crop in the given region. 
3. Determine the total acre cost of production by adding the inter- 
est charge or the cash rent paid for the use of land. 
4. To determine the cost per bushel or ton divide the total acre cost 
by the yield per acre. 
The following examples will illustrate the way in which these 
rules are applied. 
ExampLe 1.—Showing how to use the figures presented for estimating the cost of silage 
on a farm in Lowa. 
[See Table 3.] 


. Estima- 
Item. Amount. coal EIS. Cost. 

IN eambl alo Oren AU pei Me Ne Ean RINE E prcea as ni Flay Seth i Panel eee eng hours 27.9 $0. 35 $9. 76 
FENORS GM AO OE ey eye ESPEN EFS PN Lien 8 0 8 2p i Se ee hours 51.8 25 12. 95 
SCR UpRE ety Hama an leg eek ney ere re ah oars eri, a5 tne a ca ea ary ete rn lbs 9.9 08 .79 
Vier CREE Riri pels rery be mr eas ak eed mealies pei ine ys tons 2.2 2. 00 4. 40 
Gegollinaney Aas solace Caliah es Wie) ERIM Senice Ran Pra en Teme nec Le SN gals 2.8 25 - 710 
Goalies Putatso coil tas Sore Pere ure 2 FE dak ds ere Ee cert ye lbs 14.0 . 005 07 
TING) SE eae pees ees bees yee ee a ea, PRIOR Der Nee Gene Ol be ree lbs 3.6 ~ 25 - 90 
Total labor and material (§0 per cent of operating expense)............-.-2-2- ccc cececcccceccs ese $29. 57 
Motalkoperarimeyexpemsey lOO! Cry CO Mt) fy area ate ae yy lS 36. 96 
Jini; On eos Oiileyacel (CHACO Ain Hioae Coie) ee Soe on sho ecos oo cus joso ECU O BONE JisobODoUbooSoDSOBeEeS 10. 00 
(BOY HEH L Gorey HRs agai aie ape 3 Lae led A OR Sr Se se A a ee eee oe Se 46. 96 
ANVeCracenyield peracre. ;bOMSme sok Sekt ys - 5A eA Uppal rea cok oa SUN NE a a Li onan Oe Se 9.8 

PAS CLAS CICOS Ly elal Omen eee ey. 25s cles 2 valk Sco Silo cee ae ee A cI Se ate ar hee Mea eee $4. 80 


a $29. 57 = 80 X 100 = $36.96, or total operating expense. 


Notre.—The following ramen show how to make the necessary adjustments for a farm where, for example 
$5 worth of fertilizer was applied to the corn land, but on which no twine was used: $46 96+ $5.00=$51 96, 
less twine ($0.90) =$51.06. 


~ 
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ExamMpLe 2.—Cost of producing clover hay in New York, 1921, 
[See Table 30.] 


Ksti- 
Item. Amount.| mated Cost. 
rate 
Man labor 2). SiMe Pee OPER ERS see Lt oat a? Phe SM hours 8.9 $0. 30 $2.67 
Morse labor: -cosaaeiecker ce Wee wet ccapctecicts sos cot eeeeea eames es hours. - 9.9 -20 1.98 
Seedaitle Ore eas sol Ee eek ee ee sence: stom Soe eee LAS pounds. . 10.1 a, 53 2.67 
Total cost of labor and material (80 per cent of operating expense).-.......-.-------------22 eee eee eee $7.32 
Totaloperating expense (100 percent). .........2.5-.2--.-.-.---- BPE ES HOR Aan cocSacdacaopSoaée 9.15 
Interest'onland ($84:at 5 percent) ci... 2252.22 cle Se eas 2S 5. Ls Pol ae eee eee eee 4.20 
Total cost-of producing Wacres os 52502 623: F2.bse See Se oes a a Ss eee cee cee ee eee 13.35 
Acverage-yield'periacre scare cee ON Beer OSH RH acer Spee eA a pe eee tons.. 1.96 
IAVETALE COSL POL COM. oe etree eo te a aja ca ee cyaicaieh alee Slee a poyey oe Sie eine ela ate chee gee $6. 80 


a Tfseed is estimated at $32 per bushel the total cost of seed per acre is $5.35, which must be prorated 
over the number of years that the land is expected toremainin hay. In thisillustration it was assumed 
that the field would be left two years (35.35+2= $2.67). It was also assumed that the seed was sown with 
a nurse crop, so there was no labor nor machine charge for sowing. On farms where the sowing of the 
grass seed is a separate operation, the cost of such labor must be added to the cost of the seed. Thus, 
1 man hour and 2 horse hours for sowing would make a cost of 65 cents per acre, to which may be added 
15 cents for the seeder, thus giving a grand total of 80 cents for sowing. This, added to the cost of seed, 
would increase the seed charge from $5.35 to $6.15 per acre ($6.15+ 2+ $3.07 per year). 

b $7.32+80 100= $9.15, or total operating expense. 

¢ See Table 42 on present land values. 


EXAMPLE 3.—Cost of producing potatoes, Barron County, Wis., 1920. 


[See Table 8.} 


Esti- 
Amount Cost 
Item. per acre uated per acre. 

Mia mila a teuncineca conan ear etna rain eictes cial ctcje oie eee ee amen anny se te hours. - 92.7 $0. 40 $37.08 
BECO ON CO) REG SS eee aac mee RSH a Meee SURF MERS Sree ats 8 Ain er hours. - 100. 3 . 20 20. 06 
Manure cite ee be ctee tte Sacer oye sahe See a SE EY: ns Gee tons. . al 2.00 14. 20 
Fee 6 DSS am Sse les ese OPTION RET ICONS PR i bushels 11.6 575) 43.50 
80/6ipencent/ofioperating. expense... o52-( 0-252. ann oe a= = clas wre jem oreo a cai ateiae soba eee eee EEE eee $114. 84 
TMotalloperabingiex penser. ais sc- mer sche esse oA a ain ine Sela claleiSle.c.e (= slamieieiel Sele eS See 142. 48 
Interestionland::(Gsper,cCent Ome G79) sae ae alos are a lapapeisteriecyersiess s'a,/lalaveleie =)oie ajcicie otter eee Sees 10.74 
Totalicost*peracrOnc> occ eee ece oe ec wee cee eee Sree sie cic ice ahe saat Os See ee 153. 22 
‘Total cost perbusheli(90) bushels) .\ 5. s/o ce tee er is ie oases Sais ee eee eee eee 1.70 


Norts.—In this example 1920 rates and values were applied to the basie quantity requirements found 
in the 1919 study for the Barron County area. The man labor rate increased approximately 20 per cent 
and cost ofseed potatoes 300 per cent over 1919. The high price of seed accounts for the high cost per 
bushel of yield. Figuring labor, fertilizer, and seed together at prevailing rates for any year, the result 
will be approximately 80 per cent of the total operating expense per acre (notincluding land rent). This 
percentage will fluctuate slightly from year to year, as the rates for one or more of these factors increase 
or decrease more rapidly than the others. It may, however, be taken as a fair approximation. A few 
farmersin Barron County applied commercial fertilizer to the potato crop. When this charge was pro- 
rated to allfarms, it Srioeaiedl to acost of 14cents peracre. This amount has not been added in preparing 
the potatoexample. On farms where fertilizer is applied this item should be included in computing the 
operating expense per acre. 
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ExampLe 4.—Cost of producing wheat, McPherson County, Kansas, 1920. 


[See Table 19.] 
Amount | Estimat-| Cost per 
Item. per acre. | edrates. acre. 

Man labor (prior to harvest) ........-.------.---+--+---------------- hours. . 4.5 $0. 30 $1. 35 
IMamilaloorGharyest) sqsetap essen = eee ter ne sicioicleiciesjoiererseiiecis motets dole. 4.8 . 60 2. 88 
ISO ENO) PS Ss Goad Gonna eae sees ERE BAOb ado deco caaenoseeDenosecdods do... 26.9 . 20 5. 38 
Seed een ies Cae eee ee Rees cae J aes a aes te DUISHEL See 1.1 2. 50 ONT 
INEWOIBIRG) @s s.aoesecusoceauseoosbosebecoderossepoudsueEontocr sosccssed tons a) 2. 00 1.00 
ODGyNO, 4 sobekesboo beoasnoaeos Sao areUSSeouuaaouEuaCHboEseaasEdusd pounds. . 2.7 EDD, . 68 
GsppericembOnoperatimeiexpemse i. ne pees eee oo eects aisles cla aie oicicin) = alciole simiwieisic sein ene ic ciee $14. 04 
Motal operating expense. _..--- 2-2. - 65-2 seo te ee ee ae see nee see eee eee eee eens 22. 29 
Imberest omlands(Giper cemt Om gls4) ahs sasis Soo. ce nee eecisei aia seine ce siwclsancisecee see es 8. 04 

Trail GOSH OEP BXORa'4 Soe Goad boeeoeseseeEssosoecop oso occu ocesenquuconedseneHoeeeasorapeduesos 30. 33 
Metal costiper oushel:(15.4 bushels). 2-22 oe. jee nce cn ceiece se esc es eeninieoecinc enter ences ae 1.97 


a Comparatively few farmers applied manure to the wheat land in McPherson County. When the 
manure was prorated to all the farms in this group, the application amounted to one-half a ton per acre 
and the charge made a total of $1 per acre. The cost of manure on this basis wasapproximately 5 per cent 
of the operating expense. 


ExampLE 5.—Showing application of 1920 rates to basic factors in estimating the operating 
expenses per acre and per pound for cotton (without land rent), Mitchell County, 
Georgia. 


Approxi- Per cent 
Item. Amount.| mate | Per acre.| operating 
rates. costs. 

INleanrasl ato OTgees ess eysicy= (acto cite sy-i-seleiec ote abas Ef 100 $0. 30 $30. 00 53.8 
Minne sally OLeerrs ieee fn ees esi =) é 48 - 20 9. 60 17.2 
eeu eee eects e uicicle een cimncteims © : 1 6 81. 00 1, 21 252 
IM@rHINEOl 6 joodbs ceaponsseo ee aoeee oe oUese nace ccetontaE 277 b 45. 00 6. 23 11.2 
SNDWORD |S aa ooaksasie SoeeRO seen on Naso kaw eSB eR Oeanoos oO ousllsaaseoonde laanocooee 47. 04 84. 4 

If $47.04=84.4 per cent of total cost, then the totala cost 
(UO oe Coir) CoG. 5 Asue esses oe cee dedeesoeoE soos obullepedonesad |scudsacess 55. 73 |..-------- 
Seedserediiiys teeter cigs coos cadens. seteeAeraclersinn oiclesyateys pounds. . 300 b 26. 00 SOO )s | eee ae 
MotalemeticOStmper AChC= = aaj eis see srope ae acne Sai eisee sellin ae seerayeictelal else <)ais cae ON 83) lease 
imiteresionband: (GipericentionG6i) sae. eee Pe een cle eerie eet rajs ee ein nras nieiesis eve sieiersioline $4. 02 
ANowellingry Cosh Wee Cheats +6 edesdsodupaoocabeostedees ses soso 506 sanune Go soda oaasdeoedeadosoucesdenadd 55. 85 
Total net cost per pound of lint ($55.85+159).........-........----22-2222------- SUNS eee acerca en .35 


a Including in addition manure, equipment, taxes, insurance, ginning, and overhead. 
b Per ton. 


VALUE OF PLOW LANDS. 


In view of the fact that it has been customary in some methods of 
accounting to include interest on land as a cost, a table showing the 
value of plow lands in the United States has been added for conven- 
ience. To compute the approximate land charge for a particular 
district, ascertain the usual interest rate for this region, then multiply 
this rate by a valuation which appears to be fair for the kind of land 
devoted to the crop under consideration. It is assumed that Table 
41 will afford some suggestions concerning the values for different 


grades of land. 
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TaBLE 42.— Value of plow lands. 


State. 


Average of poor plow 
Jands. 


Average of good plow 
lands. 


Average ofall plow lands. 


1921 | 1920 1919 


1921 | 1920 | 1919 


1921 1920 1919 1928 


Vermont: 224 2-222 
Massachusetts......- 
Rhode Island..-..__. 


Connecticut.....-... 
INewRMoOrtk ass. 25222 
New Jersey...-....- 
Pennsylvania....... 
Delaware... ..,.....- 


Maryland ccusccs 252 
WATSIN a osge sce asosce 
West Virginia....._. 
North Carolina 
South Carolina. ..._. 


Michiganyeeaeescone 
SWiSCOnSINS sees ee 
Minnesota:cs2 22. 25. 


North Dakota....... 


South Dakota....... 


(Mississippi-tet=ee-— 2 
Louisiana... - 


WiyOming nero cose - 
Coloradosteza eee ee 


New Mexico.....:..- 
ATIZO TAS eee 


Oregon sere seee 
Califormia a seecr ne oe 


a From Monthly Crop Reporter, March, 1921. 


56.66 | 60.76 | 51.26 


106. 33 


$50.00 | $56.00 | $50.00 | $36.00 | $42. 00 
09 


63.00 | 64.00} 54.00 
67.60 | 69.00} 64.00 
98.00 | 103.00 | 92.00 
105.00 | 105.00 | 92.00 


90.00 | 100.00 | 89.00 
$4.00} 84.00} 80.00 
104.00 | 103.00 

86.00 | 79.00 
72.00 | 86.00) 70.00 


70.00 | 82.00} 66.00 
70.00 | 73.00 | 62.00 


113.34 | 91.83 


$37.00 | $35.00 
41. 42.00} 39.00] 39.00 
47.00 | 48.00] 44.00] 44.00 
69.00 | 72.00] 68.00} 68.00 
85.00 | 85.00] 73.00} 70.00 
58.00} 60.00| 55.00] 52.00 
65.00 | 64.00] 60.00] 58.00 
92.00 | 89.00} 76.00} 78.00 
62.00 | 66.00] 60.00] 58.00 
55.00 | 66.00] 55.00] 59.00 
51.00] 60.00] 53.00] 47.00 
50.00 | 53.00] 47.00] 43.00 
48.00} 51.00 | 44.00.| 43.00 
55.00 | 63.00 | 50.00] 42.00 
50.00} 61.00] 45.00] 36.00 
36.00 | 46.00 | 37.50] 28.00 


40.00 | 36.00 | 33.00 32.00 
88.00 | 105.00 | 91.00 86. 00 


109.00 | 119.00 | 100. 00 96. 50 


157.00 | 170.00 | 144.00 | 132.06 
65.00 | 64.00} 61.00} 60.00 
98.00 | 100.00 | 89.00] 82.00 


101.00 | 100.60 | 78.00] 75.00 
200.00 | 219.00 | 169.00 


83.00 | 87.00 | 72.00 66.00 


LABOR DISTRIBUTION AMONG FARM ENTERPRISES. 


42.00 | 43.00 | 37.00 39. 00 
85.00 | 90.00 | 67.00 56.00 
115.00 | 125.00 | 95.00 80.00 
70.00 | 70.00 | 61.00 58.00 
53.00 | 70.00 | 61.00 50. 00 
55.007 60.00} 53.00; 48.00 
26.00 | 30.00 | 24.00 21.00 
26.00 | 35.00} 25.50 23.00 
38.00 | 50.00 | 33.00 33.00 
52.00 | 56.00} 46.00 45.00 
46.00 | 47.00 | 38.00 35. 00 
38.00 | 45.00} 38.00 31.00 
30.00 | 36.00 | 34.00 35. 09 
44.00 | 53.00} 43.00 41.00 
67.00 | 66.00 | 60.00) 55.00 
45.00 | 45.00] 45.00 42.00 
120.00 | 130.00 | 100.00 98. 00 
100.00 | 103.00 | 95.00 86.00 
75.00 | 80.00 | 88.00 80. 00 
99.00 | 105.00 | 76.00 70.00 
105.00 |.115.00 | 95.00 94.00 
103.00 | 100.00} 81.00 84. 00 
135.00 | 130.00 | 121.00 | 120.00 


Figures 15 and 16, showing the distribution of man labor on two 
representative farms, illustrate the manner in which the various 
enterprises of the farm compete for labor at different periods through- 
It should be noted, that the length of each bar repre- 
sents the average hours per day of the ten-day period and not the 
total hours, as in the case of the foregoing single enterprise charts. 


out the year. 
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DISTRIBUTION OF MAN LABOR 
ON AN IOWA FARM 


MONTH MAY | JUNE | JULY | AUG.|SEPT.] OCT | NOV | oe |uonrs 


HOURS pve rears coor | HTT TTT ETT TTT LH 
a a a a s|[| ||| a | i 
a a [te [a a a 7 


Fic. 15.—Distribution o man labor on an Iowafarm. This‘arm had the following crop and live stock 
organization: Silage corn, 26.4 acres; ear corn, 69 acres; corn hogged down, 5.75 acres; oats, 26.1 acres; 
barley, 15.88 acres; spring wheat, 4.7 acres; winter wheat, 17 acres; clover, 13.2 acres: timothy hay, 19.3 
acres; timothy seed, 17.5 acres; alfalfa, 9.3 acres; potatoes, 3.5 acres. Tota] crop acreage, 227.63. The 
following live stock was kept on the arm: Horses, 14.1: cows, 6; steers, 24.2; beef cattle (breeding herd), 


28.1; hogs, 16.1; making a total of 88.5 animal units. Black bars indicate average hours per day for each 
10-day period. 
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Fic. 16.—Distribution of man labor on a Wisconsin farm. On this farm the following crops were grown: 
Silage corn, 10 acres; husked corn, 39.8 acres; tobacco, 10.6 acres; barley, 12.5 acres: oats, 39.6 acres; 
clover hay, 26.8 acres; alfalfa, 3.4 acres; potatoes, 1 acre. Total crop acres, 143.7. The live stock organi- 


zation was as follows: Horses, 5; dairy cows, 19; hogs, 0.8. Total, 25 animal units. Black bars indicate 
average hours per day for each 10-day period. 
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